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Acme    Machine    Tool    Co.,    Cincinnati    Acme 
flat  turret  lathe    

Acme  Machine  Tool  Co.,  Universal  flat  tur- 
ret   lathe     

Administration,   Railroad    (sec    Hailroad   Ad- 
ministration). 

Air    Brake    Association    convention    proceed- 
ings      

Air  brakes   (see   Brakes,   air). 

Air   compressor.    An   unusual 

Air  compressor  lubricating  cup,  E.  F.  Glass. 

Air   compressor   oiling   step 

Air   compressor  rating.   Definitions  of  terms 
used    in    

Air  compressor  table,  by  J.   H.   Hahn 

Air  compressors,   Maintenance   of  cross-com- 
pound       

Air    compressors,    Reclaiming    top    heads    of 
Westinghouse  9J4-in.,  by  J.  H.   Hahn.... 

Air   hammer   attachment    for   splitting    nuts, 
by  J.  S.   Breyer   

Air  pump  piston  rings,  Special  tool  for  turn- 
ing up,  C.   B.   &  Q 

Air    pumps,    Air   valve    lift    gage    for    West- 
inghouse    " 

Air  pumps.  Effect  of  bushing  the  high  press- 
ure   cylinder    of    8J4-in.    cross-compound, 

by    R.    M.    Durnford 

I  Air,  Save  fuel  by  saving 

Aishton,  R.  H.,  Railroads  and  their  relation 
[      to   the    fuel   problem    (Fuel   convention) .  . 

Ambulance    train    for    American    wounded, 
British      

Ambulance     trains     for     the     U.     S.     army^ 
British      

American    Flexible    Bolt   Co.,    Rivets 

American  Tool  Works  Co.,  36-in.  high   duty 
lathe     

Anderson,  J.   A.,   Valve   gear 

Anthony,   J.    T.,    Radiant   heat   and    firebox 
design    

Apprentice  training  during  the  war 

Apprentices,   "Don  ts"   for,  by   Henry  Gard- 
ner     

Apprenticeship,    Improved,    methods    on    the 
Pennsylvania,    by   J.    H.    Yoder 

Apprenticeship,    Practical   results   from   mod- 
ern, by  H.   S.   Rauch 

Apprenticeship:  Ted  Symington — no  slacker, 
by  A.  J.  T.  Cate   

Arc    Welding    Machine    Co.,    Inc.,    Welding 
tool   with   positive   electrode   clamp. 


Armer,    Allen,    Firing   up_  locomotives 
"rmstron 
repairs 


Armstrong,  (Jeorg^ 


nng   u 
e  W., 


Expedite  locomotive 


Army,  The  railway  industrial,  by  W.  S. 
Carter      

Ash  pan  opening.  Ample 

Ash  pans  m  France,   Polishing 

Ashton    master   pilot    gages 

Atchison,  Topeka  &  Santa  Fe,  2-8-2  type 
locomotive     

Atchison,  Topeka  &  Santa  Fe  4-8-2  type  lo- 
comotives       

Atchison,  Topeka  &  Santa  Fe,  Machines  for 
milling   piston    rod   keyways 

Atchison,  Topeka  &  Santa  Fe,  Reclamation 
of   car   axles    

Atchison,  Topeka  &  Santa  Fe,  Standard 
flue  beading  tools    

Austin,  CJeorge,  Boiler  scale  and  water  treat- 
ment      

.\ustin,  George,  Firebox  repairs 

Austin,  (George,  Indiscriminate  use  of  the 
injector  causes  boilers  to  leak 

Austin.  George,  Keep  boilers  from  needing 
repairs     

Automatic  straight  air  brake.  Road  tests 
of  the    

Axles,  Heat  treatment  of,  by  Dwight  D. 
Miller    

Axles,   Reclamation   of  car 

Ayers,  A.   R.,   Organization  maintenance... 
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Babbitt  separator,  by   J.   V.   Henry 422« 

Bacharach  Industrial  Instrument  (Jo.,  Draft 

recording    device 476* 

Baker    Brothers,    Rod    drill 423* 

Balancing  stand,  Rockf ord  Tool  Co 232" 


Baldwin,  G.  E.,  Automatic  hard  grease  cup.      288* 

Baltimore   &   Ohio,    Front   deck   brace 281* 

Barco   Mfg.    Co.,   All-metal    steam   heat  con- 
nection   for    cars    176* 

Barnett  Foundry  &   Machine   Co.,  New  idea 

vise      476* 

Beams,  The  design  of  offset,  by  Victor  M. 

Summa 514',     564 

Benjamin,    C.    H.,    Industrial    fellowships.  .      302t 
Benjamin,  C.  H.,  Maintain  industrial  fellow- 
ships    . .' • 18 

Beyer,  Capt.  O.  S.,  Jr.,  Intensive  locomo- 
tive development    131*,   187 

Bickett    Machine    &    Mfg.     Co.,     Horizontal 

bench    miller    289* 

Bickett   Machine  &   Mfg.   Co.,  42-in.   planer.      360* 
Bill,  The  poor  little  rich,   by  Gladys   Schus- 
ter      -. 320 

Blizzards,   Are  you   prepared    for 541f 

Blowers,    Railway   shop   fans  and,   by  J.   H. 

Wickman      1 66 

Bohan,   W.   J.,   The  need  of  a  business  box 

car    1 153 

Boiler   brace   coupling,    S.    U.    Waick 231* 

Boiler    design   and   combustion    76t 

Boiler,   Don't  neglect  the.  by  E.  W.   Young.       35 

Boiler    explosion.    An    unusual 396* 

Boiler   repairs.   Electric   welding   reduces.  ...        36 
Boiler  scale  and  water  treatment,  by  George 

Austin      161* 

Boiler   scale.   Motive  power  efficiency   and..        73% 
Boiler  shop  equipment,   Some  interesting,  by 

F.  W.    Seelert 167» 

Boiler    stresses.    Calculation    of,    by    G.     E. 

Parks 139" 

Boiler  tools.  New  designs  of,  WiTliam  Kerr.      117* 

Boiler   tubes   (see   Tubes). 

Boilers:       Don't    reduce    washout-  time    too 

much,   bv    C.    E.    Brooks 490t 

Boilers,  Keep,  from  needing  repairs,  by 
George  Austin    35* 

Boilers,  leaky,  Indiscriminate  use  of  the  in- 
jector  causes,    by    CJeorge    Austin 284 

Bolsters,  Effect  of  holes  in  the  sides  of  box, 

by   L.    E.    Endsley 507* 

Bolsters,    Freight   car   and   tender   truck,    by 

G.  S.    Chiles    and    R.    G.     Kelley..211*,     270* 
Bolsters,    Local    stresses    in    box,    by    L.    E. 

Endsley     343* 

Bolt  manufacture   in   railroad   shops,   by   M. 

H.    Williams    465* 

Bonds,    Selling,   to   ready   buyers........ 183| 

Book*  •  ..■j•■i.■:■•. 

American    Railway   Tool    Foremen's   As- 
sociation   1917    year   book,    by    R.    D. 
Fletcher,    secretary   and   treasurer....      380 
C^orific  value  of  fuel,  The,  by  Herman 

Poole    ^.. 489 

Comparative  tests  of  six  size*  of  Illinois 
coal  on  a  Mikado  locomotive,  by  Ed- 
ward C.   Schmidt  et  al 380 

Cost    of    power,    The,    by    G.    B.    Gould 

and    Carlton    W.    Hubbard 435 

Economical   use   of  coal   in   locomotives. 

University  of  Illinois    643 

Eye    hazards    in    industrial    occupations, 

by  Gordon  L.   Berry 591 

Finding   and  stopping  waste   in  modern 

boiler   rooms    380 

Fuel  economy  in  the  operation  of  hand 
fired  power  plants,  University  of  Illi- 
nois         435 

Government  iron  and    steel   prices 541 

Lubricating     engineers'     handbook,     bv 

John   Rome  Battle    489 

Modem    locomotive    valves    and    valve 

I       gears,  by  C.   L.   McShane 591 

'  Proceedings   of  the   Air   Brake  Associa- 

„  tion 489 

Proceedings  of  the  International  Rail- 
way Fuel  Association   75 

Proceedings   of   the    International    Rail- 
way   (General    Foremen's    Association.      435 
Shop   expense   analysis   and   control,   by 

Nicholas    Thiel    FickJr 130 

Boring  bar   cutters,    Prolortfeing  the  life   of, 

by   Charles  Trimby 282* 

Boring   mill    (see   Machine   tools). 

Boring  tool,    Expansion,   Davis   Boring  Tool 

Co;      66* 

Boring  tool  holder.   Ready  Tool  Co 362* 

Borings  and  turnings,   Sale  of,  by  Southern 
Pacific    216t 

note: 


•Illustrated  article;    {editorial;    fshort  non-illustrated  article  or 


Boston  &   Maine,   A   new   coal   sprinkler  ar- 
rangement          216* 

Boston  &  Maine,  Billerica  reclamation  plant.     671* 
Boutell,    Hugh    G.,    The    proper   location    of 

locomotive    cab   fittings 606 

Boyle,  O.  D.,  Why  don't  daddy  come  home?     517 
Brake,    Air,    conditions    demand    attention..     377| 
Brake,   air,  inspectors.   Co-operation  of  trav- 
eling engineers  and,  Traveling   Engineers' 

Convention     553 

Brakes,  Air,  maintenance  of 568 

Brakes:     Air,     piston     travel      and     braking 

power,    by   H.    F.    Wood 66*' 

Brakes,    air.    Preparing,    at    terminals    (Air 

Brake     convention) 318 

Brake  beam   hanger,   A.  &  Z    (L.    £.   Atwcll 

and    C.    A.    Zweibel) 175* 

Brake    beams.    Limiting    outline    for    U.    S. 

standard    208* 

Brake    hose.    The   safe   life   of   an    air    (Air 

Brake    convention)     317 

Brake  maintenance,   Air,   M.   C.    B.,   circular 

on     669 

Brake   maintenance,    Freight,   by   F.    B.    Far- 

,    mer    406 

Brake    maintenance.    Improve    air 641| 

Brake   pipe   leakage    508 

Brake,  Road  tests  of  the  A.   S.  A 453* 

Brake   tester.    Locomotive  air 677 

Breyer,  J.  S.,  Air  hammer  attachment 519* 

Britt,  Thomas,    Suggestions    for   saving   coal 

(Fuel   convention)    354 

Brooks  &  Co.,  Inc.,  E.  J.,  A  self-locking  car 

seal     532* 

Brooks,    C.    £.,   Don't   reduce    washout   time 

too   much    490t 

Brunelle,    G.    J.,    Making   cold   chisels 171* 

Brush,    Rotary,   used   for   car   cleaning,    Illi- 
nois Central   460* 

Buell,     D.     C,     Selection     and    training    of 

women     workers     23 

Buffalo,   Rochester  &   Pittsburgh,   Coal   gate 

holders     450* 

Buffalo,      Rochester      &      Pittsburgh,      Shop 

scheduling    on    the    219* 

ISullard     Machine    Tool    Co.,     61 -in.     Maxi- 
MiU    358* 


Cain,    Paul    H.,    Manufacturing    scrap    iron 

into  locomotive  parts 576* 

Taradian   Pacific,  Jig  for  machining  nuts...  524*, 
Canfield,  L.  T.,  Draft  gears  should  be  main-  | 

tained    565* 

Carbocoal — a   new   fuel 175 

Carbon  monoxide,  When,  is  fatal 426t 

Carolina.  Clinchfield  &  Ohio.  Time  saved  by 

paint  spraying  machines 572 

Carter,  W.  S.,  The  railway  industrial  army..  314 

Car 

Axles   (see  Axles). 

Bad  order  situation 614 

Betterment    worlf.    Keep    up 434| 

Box  doors  need  attention —  540| 

Box,  The  need  of  a  business,  by  W.  J. 

Bohan    153 

Building   steel   passenger,    A    decade    of 

progress  in   334 

Cleaning,  Cutting  the  cost  of  passenger.  460* 

Cleaning,  Passenger,  by  E.  Eley 668 

Coal.  Limitations  to  the  capacity  of....  329 

Condition,  Improve  the 148 

Deliveries,   Standard    656 

Department,  Efficiency  in  the,  by  W.  K. 

^(^llBOtt *61 

Department  of  the  C.  M.  &  St.   P 615* 

Department  orders   630. 

Design,   Tabular  method   of  calculating 

moment    of    inertia,    by    Wendel    J. 

Meyer    261 

Drop    door    latch    and    lock,    N.    &    W. 

100-ton  coal   car 96* 

Ends,  Standard  reinforcing  of  house...  5901 

Gun  transport,  for  the  Navy 457 

Heaters,    Adapting   Baker,   to  bum    soft 

coal,  C.  M.  &  St.  P •.•■••••  **^" 

Hopper  door  operating  and  locking  de- 
vice. National  Railway  Appliance  Co.  61  ?• 
Interchange:    Should   a    run,    repair    or 

transfer  rule  be  adopted »o4| 

^comniosication. 
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Car— (Continued) 

Tack.  DuflF  Mfg.  Co S31» 

Tournal  box  (See  Journal  box). 

Orders  in  1917,  Freight 60» 

Orders  for,   Government 292 

Orders   for  standard 369,  427 

Painting   and    stenciling.    Standardizing, 

by  J.    H.    Pitard 620 

Passenger,    terminal    repairs,    by    C.    V. 

Fryer 400 

Passenger,    Treated    canvas    roofing    for 

steel,  Tuco  Products  Corporation....  289* 

Pullman  aisle  light  under  the  berth....  119* 

Repair    problems,    British 287t 

Repair  problems.  Freight 242? 

Repairs   S3,  244§ 

Repairs,  Delay  to  foreign .  ._. 54 

Repairs,    Instructions    relating    to,    Rail- 
road administration 459 

Repairs,  Run,  repair  or  transfer 54 

Repairing  under  government  control. . . .  1271 
Seal,  A  self-locking,  E.  J.  Brooks  &  Co., 

Inc , 532* 

Shopping  program.  Adopt  a  definite 22 

Sill  straightener.  Steel 452* 

Situation,  Bad  order 656 

Situation  is  improving,  Tlie  freight 487S 

Specialty  orders,  Railroad  administration  395 

Standard.   The 129| 

Steel,  Development  of  the,  by  Henry  P. 

Hofstot    147 

Tank  in  interchange.  The,  by  E.  S.  Way  97* 
Truck  (see  Truck). 
Wheels  (see  Wheels). 

Cars 

Baggage,  U.  S.  R.  A.,  Standard 561* 

Box,     II.     S.     standard     40-ton    double 

sheathed    189* 

Box,  U.  S.  standard  40  and  SO-ton  steel 

frame   single   sheatked 189* 

Box,  U.   S.   st.andard  steel  sheathed 267* 

Camouflaged   freight   in   France    (photo- 
graph)        518* 

Coal,     70-ton,     with     tandem;    .hoppers. 

National    Railway   Appliance   Co 611* 

Coal,  lOOton,  Norfolk  &  Western 93" 

Destroyed,    Settlement    for,    by    A.    M. 

Orr     513 

Freight,    for   a   narrow-gage    railway    in 

India,  Heavy,  by  F.  C.  Coleman 569* 

Freight   take   wounded   to   Germany....  250t 

Furniture,    Reinforcing  wooden 91* 

Gondola,    U.    S.    standard    50-ton    com- 
posite       189* 

Gondola,  U.    S.   standard    50-ton   steel..  189* 
Gondola,    U.     S.     standard     70-ton    low 

side     189» 

Gondola,  SO-ton,  C.  M.  &  St.  P 99» 

Hopper,  E.  J.  &  E 262* 

Hopper,   High  capacity 75S 

Hopper,  U.   S.   standard   55-ton 189* 

Hopper,    U.    S.    standard    55-ton     (pho- 
tograph)      462* 

Hopper,  U.  S.  standard  70-ton 189» 

Hopper,  Wooden,  N.   &  W 509* 

Of  reinforced  concrete 678t 

Railroad    administration    standard 184$ 

Refrigerator,   Michigan    Central 149* 

Refrieerator,    Steel    frame,    N.    &    W., 

bv  E.  G.  r^iodwin 401* 

Refrigerator,  U.   S.   R.  A.  standard 663* 

Standard,  Allocation  of  100,000 512 

Cate,  A,  J.  T.,  Ted  Symington — no  slacker.  679 

Census  statistics  of  railroad  repair  shops. . .  255 
Chesapeake    &    Ohio,    Hydraulic    press    for 

shortening  drawbars 681* 

Chicago  &  Alton,  Crosshead  facing  tool 474* 

Chicago  &  Alton,   Reaming  tapered  holes  to 

standard   sires    285* 

Chicago  &  Eastern  Illinois,  Home-made  pipe 

bender    285* 

Chicago  &  North  Western,  Glass  shields  for 

grinding  wheels    j, 115* 

Chicago  &   Nortk   Western,   Grinding  super- 
heater header   i 113* 

Chicago  &  North  Western,  Removing  boiler 

tubes 115* 

Chicago   &   North   Western.   Tipping  carbon 

steel   tools    530* 

Chicago,     Burlington     &     Quincy,    A    handy 

swivel    V-block 103* 

(Chicago,    Burlington    &    Quincy,    Device    for 
milling    keyways     for     eccentric    arms    in 

crank  pins    '. 112* 

Chicago,   Burlington  &  Quincy,  Novel  method 

of   driving   drills 524* 

Chicago,   Burlingtoti  &  Quincy,   Special  tool 

for  turning  up  air  pump  piston  rings....  170* 
Chicago,    Milwaukee    &    St.    Paul,    Adapting 

Baker  heaters  to  burn  soft  coal 661* 

Chicago,  Milwaukee  &  St.  Paul,  Car  depart- 
ment of  the 615* 

Chicago,    Milwaukee    &    St.    Paul,    Forming 

eyebolts   on   the   bulldozer 624* 

Chicago,  Milwaukee  &  St.  Paul,  SO-ton  gon- 
dola      99* 

Chief  clerks  to  supplymen.  Tips  from 30 

Chilet,  G.  S.,  and  R.  G.  Kelley,  Freight  car 

and  tender  truck  bolsters 211*,  270 

Chisel   guard.   Hand,  bv   Henry   Sperl 278* 

Chisels,  Making  cold,  by  G.  J.  Brunelle 171* 

Christy.  G.  C.  Bench  drill 283* 

Christy,   G.   C,  Pneumatic  bench  clamp 279* 

Cutter,  Jiffy  adjustable,  Koch  &  Sandidge.  479* 

•Illustrated  article 


Clamp,  Pneumatic  bench,  by  G.  C.  Christy.     279' 
Clancy,   T.   H.,   Spring  banding  machine....      163* 

Cleaner, 'Vacuum,  by  Howard  W.  Stull 102* 

Cleveland  Milling  Machine  Co.,  Milling  ma- 
chine vise    .    66* 

Cleveland  Twist  Drill  Co..  Peerless  reamers     364* 

Coal  gate  holders,   B.   R.  &  P 450* 

Coal    pile.    Train    line    leaks   and   the    (Fuel 

convention)     353 

Coal,    .Suggestions    for    saving,    by    Thomas 

Britt   (Fuel  convention) 354  • 

Coal  tests.   University  of  Illinois 80* 

Coddington,    H.   W.,   Drafting   modern   loco- 
motives     331*,   387*,  439* 

Coleman,    F.    C,    Heavy    freight   cars   for   a 

narrow  gage  railway  in  India 569* 

College"    course.      Co-operative    railroad,    by 

Professor  A.  J.  Wood 19 

Combustion   and   boiler   design , 76t 

Combustion:    Air    supply    to    the    locomotive 

firebox    260 

Conservation    in    fuel    oil    boiler    plants,    by 

Edwin   A.    Rogers 599 

Conservation    of   labor 578S 

Conservation   of   material:    A   traveling  anti- 

wnste    exhibit    410* 

Conservation:    Manufacturing   scrap  into   lo- 
comotive parts,   Michigan   Central 576* 

Conservation:   The  shortage  of  tin... 464 

Copp,  C.   E.,  Cutting  down  the  painting  ex- 
pense           40 

Copper,  Where  Germany  secures 508t 

Cost   of   oxy-acetylene   welding 527 

Crosshead  facing  tool,  C.  &  A 474* 

Crosshead    for    U.    S.    standard    heavy    2-8-2 

type    491* 

Crosshead    shoes.    Form    for    babbitting,    by 

T.    F.      Donellan 576* 


D 

Darlow,    A     M.,    Do    only    necessary    repair 

work     33 

Davis    I'oring    Tool    Co.,    Expansion    boring 

tool 66* 

DeGuire.  George  N.,  Full  day's  work  for  a 

full   day's   p.ay 681 

Delaware    &    Hudson,    Form    for    babbitting 

crosshead   shoes    576* 

Design   of  offset  beams.   The,  by   Victor   M. 

Summa    514*,     564 

Design    of    truck    bolsters,    by    G.    S.    Chiles 

and   R.  G.    Kelley 211*,  270* 

Design,    Radiant   heat   and   firebox,   by   J.   T. 

.\nthony 658* 

De  Vilhiss  Mfg.   Co.,  Paint  spraying  system     174* 
Diagrams.  Clearance  and  weight,   for   stand- 
ard locomotives    607* 

Dickert.  C.   I-.,  Utilize  scrap  material 34 

Dies,    Claw    bar.   by    F.    P..    Nielsen 116* 

Director   general.   Activities  of  the 133 

Donaldson,   D.   A..  A  difficult  cylinder  weld.      277* 
Donellan.   J.   F.,   Form   for  babbitting  cross- 
head  shoes   576* 

Doughboy  and  the  men  who  get  the  "dough."  • 

The 644t 

Draft  gears   should  be   maintained,  by  L.   T. 

Canfield    565* 

Draft  recording  device.  Bacharach  Industrial 

Instrument  Co 476* 

DraftinK     modern     locomotives,     bv     II.     W. 

Coddington    '331*,  387*.  439* 

Dr^witars,    Hydraulic    press    for    shortening, 

bv  E.   A.  Murray 681* 

Drill,    nenoh.   by  G.   C.   Christy 283* 

Drill,  Portable  electric.  Gilfillan  Bros.  Smelt- 
ing &  Refining  Co 232* 

Dr'll    press    (see    Machine    tools). 

Drills    Csee    Machine    tools). 

Drills,  Novel  method  of  driving.  C.  T!.  &  O.      524* 

Driving  box  work.  Gages  for.  by  J.  H.  Halin     164* 

Driving     boxes.     Machining     locomotive,     by 

Frank    A.    Stanley 573* 

Drop  pit.  Car  wheel,  by  J.   V.   Henry 356* 

Drop  pit.    Keeping  engines  off  the 1278 

Duff   Mfg.   Co..   A   new   car  jack 531* 

Dunbar.  Howard  W.,  Soft  grinding  wheels.      678 
Dunn,   Samuel  O.,  .Address  at  Traveling  En- 
gineers'   convention    549 

Durham,  George.   Encourage  the  employees.        22 
IHirnford,    R.    M.,    Effect    of    bushing    high 
pressure  cylinder  of  cross-compound  Syi-in. 

compressors    280 

Duty  of  the  railway  man.  The 3| 

Dyer,     A.    F.,    Oxy-acetylene     and     electric 

welding    571 

Dynamic   augment   problem.   The.   by   E.   W. 

Strong    257* 

E 

F.ccentrics,      Setting,      before      engines     are 

wheeled,   by    F.   J.    Schenck 580* 

Kdlund     Machinery    Co..     Inc.,    Milling    ma- 
chine   vise     685* 

Efficiency  dcnends  on  the  shops.  Railroad.  .2428 
Efficiency,  Good  illumination  promotes  shop.  489S 
Efficiency  in   the   car  department,  by  W.   K. 

Wilnio'tt     461 

Elcctrio   welding   (see  Welding). 

Eley.    E.,    Passenger  car  cleaning 668 

Elgin,   Joliet   &    Eastern,    Hopper   cars 262* 

El     Paso    &     Southwestern,     Main    and    side 

rods     463* 

;    §editorial;    fshort  non-illustrated  article  or  note; 


Elwell-Parker      Electric      Co.,      Three-wheel 

tractor     475* 

Kmployee's    "bit,"    The    railway 76t 

Km])loyees.    Encourage   the,   by   (ieorge   Dur- 
ham            22 

Endsley,  L.   E..  Effect  of  holes  in  the  sides 

of  box  bolsters   507* 

Endsley,    L.    E.,   Local   stresses   in   box   bol- 
sters          343* 

l-lngine    failure   reports.    Uniform 6425 

Kngine  failures  (see  Locomotive). 

Knginehouse   trolley   hoist    579* 

Engine   terminal   facilities.    Improve  the,   by 

F .     P.     Roesch     ,  .        50 

Kngine   terminal    output,   Increase '.  .        50 

Kngjisli    railway   invites    suggestions 40St 

K(|uipn-.ent:       Authorizations     and     expendi- 
tures chargeable  to  capital  account  (table)     657 
Efiuipment  development.  The  universities  and       47 

K<|uii>ment,    More   service   from    the 21* 

Eipiipment    necessary    for    engineering    regi- 
ments           1 60t 

K(iuipment,   Painters  must  protect 38 

K(iuii)nient,    Protect,  but  keep  it   moving,   by 

J.   E.   Ross   38 

Krie    Railroad,    Hand    chisel    guard 278* 

Kschhdiz,     O.     S.,     Metallic     electrode     arc 
welds     416*,     472 

Exhibit,   .\   traveling  anti-waste 410* 

Expenditures   for   mechanical    improvements.  30O§ 
Evebolts,   Forming,   on  the  bulldozer,  C.   M. 

&   St.   P 624* 


I'ans   and  blowers.   Railway   shop,   by  J.   H. 

_  Wickman    166 

Farmer,   F.    I>.,    Freight   brake   maintenance.  406 
I'atigue,  Efficiency  and,   in   British  munitions 

factories     256t 

Federal  control  of  the  railways 4 

l-'ederal   control.   One  mon^h   of 85 

•{•"eedwater    heating,     Locomotive 63* 

I'eedwater    heating,    Locomotive,    by    H.    S. 

Vincent     645* 

I'eedwater  treatment,   Ferrochem  Co.,  Ltd..  230* 
I''eeny,   B.  J.,   President's  address,  Traveling 

F.ngineers'    convention ".  545* 

IVIlowships,   Industrial,  by  C.   H.   Benjamin  302t 
lu'llowships,    Maintain    industrial,    by    C.    H. 

I'.cnjamin     18 

Ferrochem  Co.,   Ltd.,   Feedwater   treatment.  230* 
l-'irebox  design,   Radiant  heat  and.  by  J.   T. 

.\ntbony     658* 

I'irc  kindier.  Locomotive 276* 

I'jrebox,   Air   supply   to   the   locomotive 260 

Firebox    crown    stays,    -Xn    efficient    machine 

for   finishing,   Pa.    Lines  West 519* 

Firebox    patches    and    cracks.     Welding,     by 

E.    D.   Johnson    520* 

F'irebox   repairs,  by  George   Austin 217* 

Fireboxes,  Build  spare,  by  F.  W.  Taylor...       35 

Flory,    B.    P.,   Ball  bearing  crank  pin 281* 

I'oote-Burt  Co.,  Arch  bar  drilling  machine.  359* 
Foremen   doing  clerical   work:    .A   shop  story 

with   a  moral 112 

I'^oremen,    Don't    overlook    the 642§ 

I'oremen,  The  wage  increase  and  the  super- 
vising       4888 

I'orcmen,   Working  conditions  of  mechanical 

department,  by  H.   Louis  Hahn 644t 

F^istcr  Machine  Co.,  Universal  turret  lathe.      366* 

l-"<iundrymen's  Association,  American,  meet- 
ing           529 

I'-ranklin  Railway  Supply  Co.,  Inside  admis- 
sion piston  valve  chest  for  slide  valve 
cylinders     684* 

French  equipment  problem,  The.^ 452t 

F'reiich  railways.  Locomotives  for J 36* 

French  railways.  Mechanical  labor-savers  on  392t 

Fryer,  C.  V.,  Passenger  car  terminal  repairs  400 

I'ucI    Association    convention.    The 351* 

Fuel  economy  at  stationary  plants 540S,  556 

I'uel    conservation.   Railway,  by   Eugene   Mc- 

.\uliffe.   Traveling   Engineers'   convention.  550 
l-'uel    conservation    section    activities    (Rail- 

ro.Td   administration)    rr 495 

I'liel   conservation.   The  need  for,   by   P.   B. 

Noyes    (Fuel    convention) 354 

I'uel     consumption     of     stoker     locomotives. 

Watch 541  S 

Fuel,    Don't    stop    saving 590$ 

T'uel  economy  on  oil  burning  locomotives.  .     604 
F'uel      economy.      Relation      of      locomotive 
maintenance    to,     by     Frank     McManamy 
( Fuel   convention)    352 

F'uel  economy.  The  motive  power  depart- 
ment  and,   by   Robert   Quayle    (Fuel   con- 

vcrrtion) 352 

Fiiel  from  wood  waste,  Smokeless lS8t 

F\iel    oil    boiler   plants,   Conservation   in.   by 

Edwin  A.   Rogers 599 

F'uel  oil  consumption  by  railroads  in  1917..      425t 
Fuel   oil   situation.  The    (Fuel  convention)  .  .      355 

F'uel.    Pops   waste 628t 

Fuel  problem,  The  railroads  and  their  rela- 
tion to,  by  R.  H.  Aishton  (Fuel  conven- 
tion)          354 

F'uel,    Save,   by   saving  air 512 

F\iel    saving.    Individual    effort    toward,    by 

Eugene  McAuliffe    (Fuel   convention) 355 

Fuel    shortage   predicted.   Another 3008 

I'uel,  The  measure  of,  is  weight  not  money     487§ 

tcomniunication. 
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G 

Gage,    Air    valve     lift,     for    locomotive    air 

pumps,    Westinghouse    231* 

(■ape.  Injector,  by  K.  F.  (ilass 410* 

Gages",    Ashton    master    pilot 1 20* 

Gardner.  Henry,  "Don'ts"   for  apjirentices.  .      286 
Gaskets,  Save  the  rubber,  by  C.   J.    Kuliland     490t 
General   Electric   Co.,   Pressure  goveriiur   for 

gas  and  liquid  systems 477* 

Georgia   Railroad,    Spring  banding  machine.      163* 

Germany,    Railroad    conditions    in 434f 

Gibbons,  J.  W.,  Intelligent  buying  and  in- 
telligent   su|>ervision   of   painting '. .  .        40 

Gilfillan     Bros.     Smelting     &     Refining     Co., 

Portable   electric   drill   and  grinder 232* 

Glass,    E.    F.,    Injector   gage 410* 

Glass,    E.    F.,    Lubricating   cup 477* 

Goggles    with    non-breakable    lenses,    Strauss 

&   Buegeleisen    120* 

Clold    Car    Heating    &    Lighting    Co.,    Inside 

connected    vapor    valve 634* 

Gold    Car    Heating    &    Lighting    ('o..    Steam 

heat   end  valve   with  automatic   drip 581* 

Goodwin,    E.    G.,    Steel    frame    refrigerator 

cars,    N.    &    W 401* 

Government  control.  Car  repairing  under. . .      127§ 
(jovernor  for   gas  and   liquid   systems,    Pres- 
sure,   General    Electric    Co 477* 

Grant,  James,  Wedge  block  for  jacking  lo- 
comotives          680* 

Grease,    .Substitutes   for 495t 

Greenough,  Grafton,  Standardization  of  loco- 
motives          248 

Grinder   (see  Machine  tools). 

Grinder,    Portable   electric   tooli)ost,    Gilfillan 

Hros.   Smelting  &  Refining  Co 232* 

Grinding    in    locomotive    shops,    by     M.     11. 

Williams     629* 

Grinding  of  car   wheels,   The 242f 

Grinding    wheels,    Glass    shields    for,    C.    & 

N.   W 115* 

Grinding  wheels.  Soft,  by  Howard  W.  Dun- 
bar          678 

H 

Hahn,  J.  H.,  .Sir  compressor  table 159* 

Hahn,  J.  H.,  (Jagcs  for  driving  box  work. . .      164* 

Hahn,  J.  IL,  Reclaiming  top  heads  of  West- 
inghouse 954-in.   air   pumps 571* 

Halsey,  W.  H.,  Tipping  carbon  steel  tools.  .      530* 

Hammer  attachment.  Power,  L'nited  Ham- 
mer   Co 288* 

Harris    Engineering   Co..    H.    E.,   Angle  and 

lead  testing  machine  for  thread  gages.  .  . .      290* 

Harrison,  F.  J.,  Method  of  supervising 
running   repairs    52* 

Harrison,  F.  J.,  Shop  scheduling  increases 
output     33 

Heat  in  steel  treating.  Principles  of  the 
s-eneration  and  appplication  of,  by  A.  F. 
MacFarland    164 

Heat  treatment  of  axles,  by  Dwight  D. 
Miller 419* 

Heaters,  Adapting  Baker,  to  burn  soft  coal, 
by  .\.   Kressin    661* 

Henderson  Electric  Co.,  A  portable  vise  and 

bench    175* 

Henry,  J.   \'.,   Babbitt  separator 422* 

Henry,  J.  V.,  Car  wheel  drop  pit 356* 

Hofstot,  Henry  P.,  Development  of  the  steel 

car    147 

Hoist,    Enginehouse   trolley 579* 

Honeycomb    '. 146 

Hose    devices.    Two    valuable,    N.    Y.    C.    & 

St.    L 222* 

Hose    mounting     and     clamping     machines, 

Westinghouse   Air    Brake    Co 683* 

Hose,  Steam  heat:   I'.arco  all-metal  substitute     176* 
Hose,   The    safe    life   of    an    air   brake    (.\ir 

Brake    convention)     317 

Hours  of   locomotive   and   car   repair   forces. 

Working    656,     657 

Hours,   Uniformity   of,   demands  of   labor.  .  .  3008 

Huyett,   R.   B.,  Cutting  tool  lubrication 282 

Hydraulic  Press  Mfg.  Co.,  Hydraulic  bend- 
ing   press    365* 

Hydraulic    ram.    An    improvised,    by    C.    W. 

Schane     682* 


Illinois  Central,  Cutting  the  cost  of  exterior 
car    cleaning     460* 

Illinois   Central,   Something   new   in   reamers     169* 

Illinois   coal    tests.    University    of 80* 

Illumination   promotes   shop   efficiency.    Good     489§ 
India,  Heavy  freight  cars  for  a  narrow-gage 

railway  in,  by  F.  C.  Coleman 569* 

Individual   is..tne  vital   factor.   The    (engine- 
house  work),  by  John  C.  Murdock 52 

IngersoU-Rand   Co.,  Air  drill  for  light  work       66* 
Initiative,   Encourage,   by   L.   A.    North.....        33 

Insurance.  Group,  by  A.  J.  Schneider 170 

Interchange  inspection.  Railroad  Administra- 
tion circular  No.   7 393 

International     Fuel     Association     (see     Fuel 

Association). 
Interstate  Commerce  Commission  safety  in- 
spector's   report 17 

f  •Illustrated  article 


J 

Jack,  A  new  car.  Duff  Mfg.  Co 531* 

Jack  Wingate  secured  a  raise.  How,  by  Har- 
vey   DeWitt    Wolcomb 223 

Johnson,    Alba    B.,    Standardization    of   loco- 
motives          246 

Johnson,  E.   D.,  Welding  firebox  patches  and 

cracks     » 520* 

Johnson,  J.  O.,  Labor  saving  devices  on  the 

Southern     ." 221* 

Journal  box,  Joliet  Railway   Supply   Co 582* 

Journal    box    packing    situation.    The, 

567,   589S.     592t 

Journal   box,    System    for  preparing  packing, 

Milwaukee    Tank    Works 423* 

Journal     boxes,     Hot,    on    freight    cars,    by 
F.    W.    Schultz    152 

K 

Kadel,  B.  W.,   100-ton  coal  car  for  the   Nor- 
folk  &    Western    93* 

Kclley,  R.  G.,  and  G.   S.  Chiles,  Freight  car 

and  tender  truck  bolsters 211*,     270* 

Kerr,  William,  New  designs  of  boiler  tools.      117* 
Keyways,    Device    for   milling,    for   eccentric 

■      arms  in  crank  pins,   C.   B.   &  Q 112* 

Koch   &    .Sandidge.   Jiffy  adjusting  cutter..."    479* 
Kressin,  A.,  Adapting  Baker  heaters  to  burn 

soft  coal 661* 

L 

Labor  compensation,  A  system  of,  by  M.  K. 

Smogorjevsky     325* 

Labor,   Conservation   of ^^  ....  378| 

Labor    in    the   paint    shop,    Conservafiohv  of, 

by    J.    H.    Pitard T  . .  .  ?^  .  39 

Labor:      Railroad    Administration    Board    of 

.\djustment   No.    2 N..^.  .  .  394 

Labor  savers  on  French  railways.  Mechanical  392t 

Labor   situation.    The   present '. .  . .  128§ 

Labor,  "Uniformity  of  Hours"  demands  of.  300§ 
Laboratory,    Railroads    should    make    use    of 

locomotive,    by   Edward   C.    Schmidt 19 

Lake,    Albert   IL,   Jr.,    Helical    spring   calcu- 
lation   101* 

Lampert,   Margaret,  The  field  for  women  in 

railroad    shop    work , 25 

Lateral    motion    .(..,.•.;...  278 

Lathe    (see   Machine  tools).  l       .   ' 

Lee,    J.,    Jig    for   machining    nuts ;  .  .  .  524* 

Lehigh    &    Hudson,    Cutting    out    side    rod 

straps   with   oxy-acetylene   outfits 287* 

Lewis-Shepard    Co.,    A    high    lift    industrial 

truck    176* 

Liberty   Loan   appeal,    Fourth 401 

Liberty    Loan   campaign,    100   per    cent    goal 

in   railroad 254* 

Liberty   Loan,'   Organize    for   the 542 

Liberty   Loan   results.   Fourth 660 

Liberty   Loan    returns.    Fourth S92t 

Liberty    Loan,    Subscribe    in    100    per    cent 

amounts J S39| 

Lignite.   Briquettes   of.  in   Canada 632t 

Lister,   F.   G.,   Main   and   side   rods 463* 

Loading  of  lumber,  The  improper 15* 

Locomotive 

Ash   pan    (see   .\sh   pan). 

.\uxiliaries.   The  steam  consumption   of.      4355 

.\xles    (see  Axles). 

lioiler    (see   Boiler). 

Cab   and  cab   fittings 596 

Cab  fittings.  Proper  location  of,  by  Hugh 
G.    Boutell    606 

Coal  sprinkler,  A  new  arrangement,  Bos- 
ton  &   Maine    216* 

Crank  pin,  Ball  bearing,  by  B.  P.  Flory     281* 

Crosshcad    (see   Crosshead). 

Cylinder  weld,  A  difficult,  by  D.  A. 
Donaldson     277* 

Cylinders,  Low  pressure,  of  the  Virgin- 
ian   Mallet   type   locomotives 603* 

Deck  brace.   Front,  by  Joseph   Smith...      281* 

Deliveries,   Improved    74| 

Deliveries,     Standard     656 

Design,    Dynamic    augment    problem,    bv 

E.   W.   Strong    '.      257* 

Development,  Intensive,  by  Capt.  O.  S. 
Beyer,  Jr 131*,     187 

Diagrams,  clearance  and  weight.  Stand- 
ard           607* 

Driving  box   (see  Driving  box). 

Exhaust  tip.    Annular  ported 445* 

Exports    148t 

Failures,  Co-operate  to  reduce,  by  F.  W. 
Taylor    ...._ 22 

Feedwater    heating    63* 

Feedwater  heating,  by  H.  S.  Vincent...      645* 

Firebox    (see    Firebox). 

Fire  kindler    276* 

Front  end  spark  arrester,   I.   A.    Seiders     118* 

Fulcrum  brackets.  Stresses  in  bolts  in, 
by  Victor  M.   Summa 156* 

Handling    at    terminals,     by     Frank     C. 

Pickard    275* 

Maintenance,  How  can  the  travelinR  en- 
gineers aid  in.  by  F.  P.  Roesch,  Trav- 
eling Engineers'  convention    552 

Maintenance    problems    33 

Maintenance,  Relation  of,  to  fuel  econ- 
omy, by  Frank  McManamy  (Fuel  con- 
vention)          352 

leditorial;    tshort  non-illustrated  article  or  note; 


Locomotive — ((Continued) 

Miles,  Daily,  on  English  railways 

Operating  efficiency,   Increase,  by  Clem- 
ent F.   Street    

Orders  in    1917,   New 

Orders  for,   (Government 

Orders    for  standard 

Pilots,  Why  retain  long 

Piston  and  rod,   U.   P.   2-10-2  type 

Repair  shop,  A  well  organized,  N.  V.  C. 

Repairs,    Accuracy    in,    by   M.    H.    Will- 
iams  • 

Repairs,    Don't    put    engines    out    until 
they're   right 

Repairs,    Elxpedite    « 

Repairs,    Foreign 

Running  repairs,   Elxtend 

Running    repairs.    Method    of    supervis- 
ing,  by   E.   J.   Harrison 

Runs,   Doubling  the   length   of 

Side   play 

Side  rods  (see  Rods).; 

Situation,    Standard    

Situation   tliroughout  the  world 

Specialty    orders.     Railroad    administra- 
tion  395.   481. 

Specifications,  An  economy  clause  in . . . 

Standardization     1 295, 

Steam    pipes,    ^ethod    of    applying    out- 
side,  Locomofive  Appliance   Co 

Superheater  performance.  Traveling  En- 
gineers' convention    

Superheater     performance:     Watch     the 
high   water  man 

Tank   without  underframe,    N   &   W.... 

Tender  trucks   (see  Trucks). 
'  Terminal     time,     Reducing,     by     T.     T. 
Ryan    

Terminal  time   saving    

Tests,  of    N.    &    W.    Mallet,    by   H.    W. 
Reynolds     

Tests,   Union  Pacific   2-10-2  type 

Tonnage    rating    charts.    Standard 

V'alve  chest  (see  Valve  chesty. 

Valve    gear,    Anderson    

Washout  time.  Don't  reduce,   too  much, 
by   C.    E.    Brooks 

Locomotive  Appliance  Co.,  Method  of  apply- 
ing   outside    steam    pipes 

Locomotive  Feedwater  Heater  Co.,  Feed- 
water   heating 

Locomotive  Superheater  Co.,  Forged  super- 
heater   return    bends 

Locomotive  Superheater  Co.,  Tools  for  »u- 
perheater    maintenance    

Locomotive* 


392t 

5" 

58* 
292 
369 
6421 

324* 
303« 

673* 

22 
341* 
348 

22 

52* 
2411 
278 

243f 
670t 

583 

184i 

246 

119* 

652* 

7 

4^5* 


114 

no 

502* 
323* 
607* 

424» 
490t 
119* 
63* 
581* 
621* 


0-6-0  U.  S.  R.  A.  standard 

0-8-0  switcher.  First  standard 

2-8-0  type,  French  railways 

2-8-2  type,  A.  T.  &  S.  F 

2-8-2  type,  U.  S.  standard  light 

2-8-2  type  U.   S.   Standard   heavy 

2-\0-2    type.    Union    Pacific 

4-8-2  type,  A.  T.  &   S.  F 

4-8-2  type  freight,  New  York  Central . . . 
2-8-8-2   type,   N.   &  W.,  by   H.   W.   Rey- 


nol4^    .  . . 
10^    Vir 


2-10-10-2    Virginian 

Condition   of.    Report  on. 

Drafting   modern,    by    H.    W.    Codding- 

ton     331*,    387*, 

Electric,    built   in    South    Manchuria.  . . . 

Electric,   Pennsylvania  Railroad 

Firing  up,  by  Alien  Armer 

French,  A  \  ankee's  idea  of 

Germany    sells    

Keep,  on  the  road,  by  F.  W.  Taylor .... 
Rules    for    the    delivery    and    transfer. 

Railroad    administration    

Standard,    Deliveries    of 559, 

Standard,    Distribution    of    the.    to    the 

railroads    

Standard.    Status  of 

Standard,   The   government  orders 

Standard,   The    question   of 

Transfer  of   

Lovejoy  Tool  Co.,  Inc.,  Inserted  cutter  tools 

Lubricating  cup.   E.    F.   Glass.  T 

Lubrication,  Cuttting  tool,  by  R.   B.  Huyett, 
Lubricators,     Device     for    removing     ga^ets 

from    sight   feed 

Lumber,  The  improper  loading  of 


S93* 
S43» 
136* 

83* 
436* 
491* 
321* 
649* 

77» 

445* 
600* 
605 

439* 

438t 

87* 

29 

249» 

367 1 

52 

444 
60S 

386 

251* 

3001 

1861 

1851 

479* 

477* 

282 

224* 
IS* 


M 

MacDonald,  J.  M.,  Spring  stripping  machine     421* 

MacFarland,  .\.  F.,  Principles  of  the  genera- 
tion and  application  of  heat  in  steel  treat- 
ing          164 

Mc.Xdoo,  Hon.  William  G.,   Director  general 

of   railroads    (photograph)    2* 

Mc.\doo  resigns.  Director  general 643| 

Mc.Adoo,     Supply     interests,     write     Mr.  .  .  .      145 

Mc.'\uliflFe,  Eugene,  Individual  effort  toward 
fuel  saving   (Fuel  convention)    355 

Mc.\ulifTe,  Eugene.  Railway  fuel  conserva- 
tion, Traveling  Engineers'  convention....      550 

McClennan,    W.    J.,    Piece    work    system    in 

railway    shops    411* 

McManamy,    Frank,    Address    at    Traveling 

Engineers'   convention    548 

McManamy,  Frank,  Mechanical  department 
supervision    597 

{communication. 
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McManainy,  Frank.  Relation  of  locomotive 
maintenance  to  fuel  economy  (Fuel  con- 
vention)          352 

Machine  Tools 

Boring    mill,     Extension,     Nilcs-Bement- 

Pond    Co. 426» 

Drill  for  light  work.  Air,  Ingersoll-Rand 

Co 66» 

Drill  grinders,  Wilmarth  &  Morman  Co.       65» 
Drill,  Radial,  Morris  Machine  Tool  Co.       65* 

Drill,  Rod,   Baker  Brothers 423* 

Drilling  machine,  Arch  bar,   Foote-Burt 

Co 359* 

Drilling  machine.  Rail,  Newton  Machine 

Tool  Works,  Inc 478* 

Lathe,  American  36-in.   high  duty 362* 

Lathe,  Axle,  Niles-Bement-Pond  Co 229* 

Lathe,  Cincinnati  Acme  flat  turret.  Acme 

Machine   Tool   Co 633» 

Lathe,    Combination    axle    and    journal 

turning,   Niles-Bement-Pond  Co 365* 

Lathe,      Motor     driven      geared     head, 

Springfield  Machine  Tool  Co 357* 

Latiie,    Motor    head    speed,    Oliver    Ma- 
chinery  Co 475* 

Lathe,  Sundstrand  tool  room,  Rockford 

Tool  Co 173» 

Lathe,    Universal  flat  turret.  Acme   Ma- 
chine Tool  Co 363* 

Lathe,  Universal  turret,  Foster  Machine 

Co 366« 

Maxi-Mill,  Bullard  61-in 358 

Miller,    Horizontal    bench,    Bickett    Ma- 
chine &  Mfg.   Co 289* 

Milling  machines.   Plain  knee  type   and 

similar,   by    M.    H.    Williams.... 41* 

Milling  machine.  Wood,  Oliver  Machin- 
ery Co f 291» 

Planer,  A  heavy  42-in.,  Bickett  Machine 

&  Mfg.   Co 360* 

Planer,  A  portable  wood,   T.  D.  Wallace 

&   Co 424" 

Machine  tool  equipment  needed 209 

Machine  tool  situation    ., 299| 

Machine  tools  are  badly' needed, 243S 

Machine   tools   in   Australia,    American 241$ 

Maine  Central,  Spring  stripping  machine...      421* 
Maintenance,   Freight  brake,   by   F.    B.    Far- 
mer         406 

Maintenance,   Improve  air  brake 6415 

Maintenance,  M.  C.  B.  circular  on  air  brake     669 
Maintenance    of    cross-compound     air     com- 
pressors     :•■.•■     ^'^^ 

Manning,  J.  H.,  Co-ordinate  repair  facilities 

and   materials    21 

Martin  &   Sons,  H.   P.,  Portable  vise  stand 

and  pipe  bender i 117* 

Martin,  j.  C,  Truck  box  lubricator 425* 

Master   Car    Builders'   Association,   A    state- 
ment   of    the    purpose    of    the,    by    Joseph 

W.   Taylor    398 

Master   Car   Builders'   circular  on   air  brake 

maintenance    669 

Master   Car    Builders'    rules   of   interchange. 

Changes    in    the    2995 

Master    Car    Builders'    repair   card,    Should 
the,    be    abolished    during    the    period    of 

the  war,  by  E.  A.  Sweeley 266 

Material,    Conserve   and    reclaim 333 

Materials,    Co-ordinate   repair   facilities  and, 

by  J.  H.   Manning 21 

Mechanical    department    overlooking    a    real 

opportunity    (college    facilities) 18* 

Mechanical   engineer,   The 27 

Mechanical   improvements.    Expenditures  for     3005 
Mechanics,  Application  of  the  wage  increases 

to    ...:..... 3018 

Mechanics,  Patriotism  of  railway  shop 3015 

Meeting* 

Air  Brake  Association   122,  293 

American    Railway   Tool   Foremen's   -As- 
sociation      482 

American     Society    for    Testing     Mate- 
rials      ¥f^,  370 

Association  of  Manufacturers  of  Chilled 

Car  Wheels    636 

Canadian   Railway   Club 122 

Car  Foremen's   Association   of  Chicago.  688 
Electric    Hoist    Manufacturers'    Associa- 
tion       ^-35 

International   Railway  Fuel  Association.  294 
International      Railway     General      Fore- 
men's Association   293 

International    Railway    Supply  Jilen's  Asso- 
ciation      293 

Locomotive    and    Car    Foremen's    Asso- 
ciation      688 

Machinery   and   Tool    Convention •  293 

Master   Car   Builders'  Association ...  68,  370 

Master  Mechanics'   Association 68.  370 

New  York  Railroad  Club 178,  636 

Railway   Equipment  Manufacturers'   As- 
sociation      636 

Traveling  Engineers'   Association. .  .428,  482 

Western  Railway  Club 370 

Men,   Responsibilities  of  railroad,  by  Robert 

Quayle     260 

Men,  Train  the  new,  by  E.  V.  Williams.  . .  34 
Meyer,   Wendel  J.,  Tabular  method  for  cal- 
culating moment  of  inertia. 261 

Michigan  Central,  Manufacturing  scrap  iron 

into    locomotive   parts S76 

•Illustrated  articl 


Michigan   Central,    Refrigerator  car '. .      149* 

Miller,     B.     E.,     Possibilities    for    reducing 

painting  costs    39 

Miller,   Dwight   D.,   Heat  treatment  of  axles     419* 
Miller,  Henry  J.,  Prevention  of  waste  versus 

reclamation    of    scrap 470 

Miller,  S.   W.,   Microscopic  study  of  welded 

tires    104* 

Miller    (see    Machine    tools). 

Milling    machines    (see   Machine    tools). 

Millinir  practice  in  railway  shops,  by  Frank 

A.   Stanley   521* 

.Milwaukee  Tank  Works,  System  for  prepar- 
ing  journal    box    packing 423* 

Minini;     Engineers,    American     Institute    of, 

meeting  oiE  Iron  and   Steel   Section......      529 

Minneapolis,    St.    Paul   &   Sault    Ste.    Marie, 

Hand  power  lathes  for  rod  packing 627* 

Minneapolis,    St    Paul   &    Sault   Ste.    Marie, 

Miscellaneous     equipment     at      Shoreham 

shops,  by  F.  W.   Seelert 227* 

.Miinieapolis,    St.    Paul   &    Sault   Ste.    Marie, 

New   devices   in   wheel   shop 576* 

Minneapolis,    St.    Paul   &    Sault   Ste.    Marie, 

Some  interesting  boiler  shop  equipment..      167* 
Missouri,   Kansas  &   Texas,    Pulverized   coal 

tests   503 

Missouri,    Kansas   &   Texas,    Safety   pin    for 

locking  throttle  levers 228* 

Missouri     Pacific,     Prolonging    the     life    of 

Davis  boring  bar  cutters 282* 

Moment  of  inertia.  Tabular  method  of   cal- 

collating,  by  Wendel   T.   Meyer 261* 

Morris   Machine  Tool  Co.,   Plain  radial   drill       65* 
Motive  power  department  and  fuel  economy. 

The,  by  Robert  Quayle  (Fuel  convention)     352 
Motive  power  efficiency  and  boiler  scale....        735 
;Mnrdock,    John    C,    The    individual    is    the 

vital    factor    52 

Murray,  K.  A.,  Hydraulic  press  for  shorten- 
ing drawbars   • 681* 

N 

Xagle,  John  H.,  Coal  gate  holders.... 450* 

National    Railway   Appliance   Co.,   Design  of 

70-ton  coal  car  with  tandem  hoppers 611' 

Newton    Machine    Tool    Works,    Inc.,    Rail 

drilling   machine 478* 

New  York  Central,  A  well  organized  repair 

shop 303* 

New    York    Central    4-8-2   type    freight   loco- 
motives             77* 

New   York.    Chicago    &    St.    Louis,    Portable 

•illipator   shears    103* 

New  York,  Chicago  &  St.  Louis,  Two  valu- 
able   hose    devices    222* 

New  York,  Ontario  &  Western,  Ball  bearing 

crank  pin    281* 

Nielsen,  F.   B^  Claw  bar  dies 116* 

Niles-Bement-Pond     Co.,     Combination     axle 

and  journal  turning  lathe 365* 

Niles-Bement-Pond  Co.,   A  new  axle  lathe..     229* 
-Nilcs-Bcment-Pond     Co.,     Extension     boring 

mill     426* 

Norfolk   &   Western    100-ton  coal   car 93* 

Norfolk  &   Western,  267-ton   Mallet  locomo- 
tive      445* 

Norfolk  &  Western,  Air  compressor  table..      159* 
Norfolk  &  Western,   Gages  for  driving  box       / 

work     Ip4* 

Jsorfolk  &  Western,   Large  capacity  wooden      / 

hopper  car    T*''* 

Norfolk    &    Western,    Reclaiming    9j4-in.    air    J      ^ 

pump  top   heads    /S71 

Norfolk  &  Western,  Results  of  road  tests  off 

Mallet  loconiotive,  bv  H.  W.   Reynolds.  ..*•  502* 
Norfolk  &  Western,  Steel  frame  refrigerator 

car 401* 

North,    L.    A.,    Encourage   initiative 34 

Norton,  E.   S.,  Portable  alligator  shears 103* 

Norton,  E.    S..  Two  valuable  hose  devices.  .     222* 
Nowell,    H.    T.,    The    importance    of    super- 
heater maintenance    36 

Noyes,    P.   B.,   The  need  for  fuel  conserva- 
tion   ( Fuel   convention)    354^ 

Nuts,  Jig  for  machining,  by  J.  Lee 524 

Nut    lock,    Stevenson,    Permanent    Products 
Co 532 

o 

Objective,    Have    you    an? 4335 

Oil    boiler   plants.    Conservation    in    fuel,   by 

Edwin  .\.  Rogers 599 

Oil  burning  locomotives.  Fuel  economy  on..  604 
Oil.   coal   and   gas.    Comparative  evaporation 

of    490t 

Oil    density,    Lubricating,    by   W.    F.    Schap- 

horst •     286 

Oliver    Machinery    Co.,    Motor    head    speed 

lathe 475* 

Oliver    Machinery    Co.,    Wood    milling    ma- 

chine    291 

Oregon  Short  Line,   Claw  bar  dies 116 

Organization  maintenance,  by  A.  R.  Ayers.  .  210 
Orr.  A.  M.,  Settlement  for  destroyed  cars..  513 
Output,    A    method    of    regulating    shop,    by 

K,  T.  Spidy   S27* 

Output:    Full    day's   work    for   a   full    days 

pay,  by  CJeorge  N.   DeGuire 681 

Output,   Increase  engine  terminal 50 

Output,  The  winning  of  the  war  depends  on     2995 
Oxv-atetylene,   Use  of.   for  cutting  out  side 

rod  straps,  Lehigh  &  Hudson 287 

Oxy-acetyleno  welding  (see  Welding). 

e;     §editorial;    tsl>oit  non-illustrated  article  or  note; 


P 

Packing,    Hand    power    lathes    for    rod,    M., 

St.    P.   &  S.   S.   M 627« 

Packing,   System  for  preparing  journal  box.  423* 
Paint,   Intelligent  buying  and  intelligent  su- 
pervision,  by   J.    W.    Gibbons 40 

Paint     only      for     preservation,     by     J.     D. 

Wright 38 

Paint  orders.   Railroad  Administration 517 

Paint    shop.    Conservation    of    labor    in    the, 

by    J.    H.    Pitard 39 

Paint  spraying  system,  De  Vilbiss  Mfg.  Co.  174* 
Paint  spraying  machines.  Time  saved  by,  C. 

C.   &  0 572 

Painters   must   protect    equipment 38 

Painting    and    stenciling.    Standardizing,    by 

J.    H.    Pitard 620 

Painting  costs.  Possibilities  for  reducing,  by 

B.    E.    Miller 39 

Painting     expense.     Cutting     down     the,     by 

Charles   F-.    Copp    40 

Painting,   Spraying  method  of 378f 

Paper,   Save,  is  the  order  of  the  day 540j 

Parks,  G.   E.,  Calculation  of  boiler  stresses.  U^* 

Patriotism   of  railway  shop   mechanics,   The.  301 J 
Pennsylvania  Lines  West,  Welding  methods 

at    Columbus    shops 473* 

Pennsylvania   Lines   West,   An   efficient   ma- 
chine   for    finishing    crown    stays 519* 

Pennsylvania   Railroad   electric   locomotive.  .  •    8"* 
Pennsylvania   Railroad   holds    fast   train    for 

sick    watchman    7t 

Pennsylvania     Railroad.     Improved     appren- 
ticeship methods  on,  by  J.*  H.   Yoder....  8* 
Pennsylvania  Railroad,  Snow  and  ice  on  the.  143* 
Permanent     Products     Co.,     Stevenson     nut 
lock    532* 

Personal— Federal    Admanistration    Appointments 

Bilty,   C.   H ...-; 482 

Carroll,   T.  T 482 

Collett,   Robert    482 

Dailev.    C.    B 429 

Davidson,  G.  M 429 

De  Guire,  George  N 535 

Duffy,  A.  F S3S 

Feeney,  B.  J: 429 

Gaines,   F.   F 179 

Goldborough.  C.  S 482 

Ingersoll.  H.   L 429 

MacFarland,    H.    B 429 

McManamy.  Frank 429 

Markel,  C.  T 429 

Morris.  William  W 636 

Paradise.  T.  E 584,  636 

Pearce,   H.   C 429 

Pfahler,  F.  P : 371,  535 

Plant,  U  G 429 

Smith,  H.  E 429 

Tatum,  J.  J 535 

Whiteman,  Frank  J 535 

Wilcoxen,  F.  S 636 

Wood.  O.  H 482 

Woodbridge,  H.  C 429 

Zeleny,  F 429 

Personals — General 

Ackerman,   W.    F 235 

Alexander,    W 482 

.Anderson,    E.    C 235 

.Anderson,    H.    P 235 

Anderson,    R.    W 482 

Appleton,   Walter   U ?3S 

Battley,   E.    R 584 

Beaver,    R.    C 69 

Bentlcy,  H.   T 179,  429 

Benzies,    John    69,  371 

Bevan,    Paul   A 371 

Bohan,    W.    J 636 

Bonner,    B.J 371 

Booth,   W.    H 69 

Breaker,  Ernest  R 688 

Brennan,    E.   J 482 

Burnett,    R.    W 688 

Cantley,    W.    1 294 

Carroll,    T.    T 688 

Carson,    F.    1 584 

Chenoweth,    Edwin    G 688* 

Clark,    F.    H 482,  689 

Clewer,    H 69 

Congdon,  Guy  J 535 

Connolly.    F 69,  371 

Cotton,  William  A 584 

Curry,  J.    L 69 

DeWoH<   Frank    A 294 

Edwards,   ^.    H 69 

Eich,   H.    C 535 

Emiey,  N.   B 689 

Enockson,    J.    0 689 

Fan,    B.    J 636,  689 

Fernandez,    R 371 

Fitzsimmons,    E.    S 371 

Foque.  T.   A 636 

Fox,   H.    K 294,   482,  535* 

Fuller,   M.   C 585 

Gamer.    H.    B 689 

Garden,    J     C 585 

Gilpin,    G.    G 294^ 

Goodwin,    George    S 689 

Graham,   J.    F 636 

Greene,    Kaymond   A 585 

Greenwood,    H.    F 636 

Grimm,    E.    L 689 

Hale;  O.   R 294 

{communication. 


■M 


.^ 


1918— RAILWAY   MECHANICAL   ENGINEER— Index. 


▼u 


7t 


Per«oii»l»— General— (Continued) 

Hammond,   G.    O 

nines,   H.    E 

Uorrigan,   J 

Ingling,    J.    E 

1  ackson,  J-  .  R 

Jackson,    William    S 

Johnsoni    E.    G 

Jones,    R.    E 

Kearney,  A ■'■ 

Kells,  WiUard    

Kempf,   George   P ". 

Keyworth,  T.   E 

Kieffer,   N.   C 

Kinnear,    C.    W 

Kipp,    A.     R 

Leckie,    J.    R ' 

Longdo,    A.    C 

Ludington,  C.    F 

Lybeck.    M.    P 

Mahl,    F.    W 

Manor,    E.    R 

May,    H.    C 

McAuliflFe,    Eugene    

McCarthy,    M.    J 

McCormick.    George    

McCuaig,   D.  J 

McDonald,    A 

McGee,   W.    A 

Mechling,   Jacob  E 482, 

Meredith,    F 69, 

Merri wether,   A.  J 

Montgomery,   M.    S 

Morehead.  L.   B 

Mullen,    D.    J 

Murphy,    F.    K 

Murray,    G.    E ; 

Ncedham,    R.    J 

O'Brien,    J.    E 

O'Hearne,   J.    E 

Opia,  Joseph    

Ostberg,    A.    N 

Oviatt,    Harry    C 

Pearce,   Edward  S 

Peasley,    B.    J 123, 

Peck,    C.    E 

Peters,    Irving   A 

Potter,   J.    R 

Powell,    James    

Power,    J.    A 

Powers,    M.   J      

Prendergast,   A.    P 

Ramey,    E.    E 

Reed,    C.    W 

Richardson,    Charles    C 69, 

Ricketson,    W.    E 

Robinson,    W.     L 240, 

Roe,   R.    E 

Sample,   W.    H 

Sanchez,  R , 

Sasser,    E.    C 

Schnitz,    H.    A 

Sedwick,  T.    D 

Sheahan,    J.    F 

Sinclair,    Daniel    

Smith,    E.    W 

Smith,    John    L 

~    ■  "1,    P._. 70, 


Smith, 

Sumner,  Elliot 
tapp,  W  J^. 
Turner,  L.  H. 
Tpttle,     C.     L.. 

Vass.  J 

Wall,  H.   S. 


?9S, 


Walsh,   F.  O 

WalS,    W.    F 

Warnock,    H.    R 

Webster,   H.   D 

Wheatley,   B.   L 

Wieseckel,    G.    F 

Williams,    A.    D 

Williamson,    Arthur    

Wilson,    F.    W 

Wilson,   G.    C 

Wilson,    G.    M 

Winser,   R.   A 

Winterrowd,    W.   H 236, 

Wolden,  Oscar  E .' 

Wood,    W.    R 295. 

Woodhall,    A. 

Wright,   O.    C 

Young,    C.    D 

Zwight,    Silas    


636 

294 
585 
689 

69 
371 
294 
636 
636 
S84» 
482 
295 
179 
482 
371 
585 
585 

69 
585 
585 
637 
429 
371 
482 
585  ' 
585 
585 
535 
53S« 
371 
637 
689 
482 
535 
535 
689 
584 
690 
690 
123 
482 
689" 

69 
235* 
58S 
690 
585 
690 
585  ■ 
295 
535 
294* 
372 
123* 

69 
637 
S8S 
535 
372 
372 
482 
179 
482 
123 
371* 
295 
372 
372 
535 
536 

70 
585 
371» 
179 
482 

69* 

70 
536 

70 
585 
690 

70 
690 
585 
236 
295* 
536 
482 
585 
482 
690 
637 


J 

■^ 


Personals— Master  Mechanics  and  Road  Foremen 
of  Engines 

Aitken,    Frank 179 

Allen,  J.   S 483 

Allison,    Thomas 70 

Austin,    Ray    179 

Barnes,    William    E 236* 

Barry,  J.  J.   . .-. 637 

Beatty     Floyd     295 

Bell,   R.   E 690 

Berrv    G.   H , 372 

Biorkholm,     J.     E •.  123 

Blake,    C.    H 372 

Blocker,    R.    V 372 

Bodenberger,    Joseph    123 

Booth.    J.    K : 70 

Brown,    M.    G 295 

Burel,  W.   C 690 

Carey,    T.   J 536 

Carlough,    S.    C 295 

Carrick,    H.    D 179 

Cerney,    M.    A 690 


Personals — Master  Mechanics  and  Roacl  Foremco 
ol  Engines— (Continued) 

Clamblitt,    L.    C 690 

Clark,    .\.    B 372 

Clayton,   T.    J 483 

Conley,    J.    A 295 

Couch,   L.    F 123 

Crohn,    Arthur    236 

Cullen,    T.    E 690 

Culver,   C.    W 372 

Cundiff,    G.    W * 637 

Davenport,    C.    0 236 

Davis,   Albert   J 70,    123,  536 

Davis,    W.    C ! 179 

Dempsey,  W.  H 179 

Dersch,   Henry    179 

1  )e vaney ,   T 236 


Personals — Master  Mediaaic*  and  Road  Foremen 
of    En^finee — (Continued) 


Dimmitt,    H.    G. 

Dix,    L.    E 

Dowling,    J.    J. 
t,    B.    E. 


123 
70 
585 

372 
70 


Dupont 

Eddy,    W.    J 

,  Emerson,    Charles     690 

Enbody,    A.    B 372 

Erskine,    W.    H 179 

Fagan,    J.    L 236 

Farrington,    T.    B , 483 

Flinn,    R.    H 483 

Ford,   A.    B 585 

Freund,     Harry    J 70 

r.arber,    O.    A 690 

Garden,    J.    C 483 

(.ildea,  J.   F 179 

(ileeson,    Michael    A 536,  585 

Gorman,    Timothy    F 70 

Graves,    Ralph    E 179 

Gribbon,    C '. 372,  637 

Hackfield,    A.    H J23 

Hambley,    T 372 

Harmison,    William    £ 536 

Hart    W.    H 123 

Harvey,    E.    W 123 

Hay,    J 483 

Heckathorne,    S.    W 372 

Higbee,    F.    B '. 179 

Hitchcock,    W.    D 70 

Hodges.    A.    H 690 

Hodges,    G.     P 179 

Hogan,    T.    H 483 

Huckett,    G.    0 236 

Joost,    William    123 


Kempf,    G.    P. 

Kerwin,    J.    M 

Kimbell,    J.     F 

Kleinkauf,     Edward    G. 

Klumb,    A.    J 

Kothe.   C.   A. 


123 
179 
690 
295 
123 
483 

Laizure,    William   E 70,  536 

Lake,   Edward  M 179 

I.aux.    J.    P 295 

Lembke,    B.    A 179 

Lusk,    George    H 175 

Lutze,    John    P 179 

Manchester,    T.    S 123 

Martinson,    A.    M 179 

Matthews,    C.    W 372 

McCrum.    C.    H 179 

McBeath,    T.    W 236 

McCuUough,    H.    C 179 

McDonnell,    F.    V.... 483 

McFerran,    J.    A ^^^ 372 

McLauchlan,   D.   M...<Ti 585 

■  McNulty,   J.    A .-r. 585 

McQuade,    R.    J 179 

Messer,     G.     J 123,  483 

Miller,    F.    P 179 

Modaff,   Harry    637 

Monahan,    F.    J ; 483 

Moore,     William     536 

Motherwell,  J.    S 70 

Mullen,    P.    L 123 

Munn,    Ralph    R 536 

Murphy,    W.    P 179' 

Murray,    William    F 536 

Nicholas,    R.    H 70 

Norton,   Clarence   H 536 

Oakes,    H.    M 372 

Oakley,   F.  W 372 

O'Gar,    S.    J Jl 123 

Owens,    F.    T 236 

Passage,    George    E 179 

Phillips,    J.    H ^ 179 

PuUar,    John     />» 295 

Raitt,    Crharles    ^..179.  236 

Randow,    W.    A .rrr^. 295 

Riggs,   J.   R 483 

Riley,  J.   L, 690 

Roberts,    A.    L 295 

Robinson,    Maynard    690 

Rowland,    H.    S 179 

Ryan,  T.   F 372 

Schultz,    F.    W 236 


Slavin.   J. 
Smith,    M.    F 
Soorseller,    R, 


179 
123 
585 


Steeves,    W.     B 179 

Stewart,    T.    R 372 

Stockwell,   R.    R 180 

Stokes,    W.     B 236 

Sugars,    Charles    T 70 

Sweetman,     E.     M 180 

Teague,  L 372 

Tunison,    John    R 70 

Turney,    John    1 23 

Urgelles,    J 372 

\  ass,    John    429 

Vogler,    A.    J 483 


Walton,  W.  . 
Wells,  W.  ... 
Wentz,  G.  J. 
Weston,  J.  H 
Woods,  J.  C. 
Wright,  W.  . 
Young.  B.  ... 
Young,    James    D 


637 

372 

690 

70 

180 
372 
483 
637 


Personals — Car  Department 

Bell,    T.    J , 295 

Bcnzinger,    Joseph     123 

Brooks,   J 637 


Calkins,    A.     £. 


536 


Campbell,    F.    D 585 

Clark,     I.     N 637 

Colton,    E.    B 180 


Conerly,    John    L 70,     180 

Delaney.    W.    L 


585 
585 
536 
690 


Densmore,  W.  G 
Downing,  I.  S. . 
Fackler,    E.    N... 

Handley,    Oscar    123 

Kleist,     R.     A 12» 

Mattingly,    E.    H IM 

Maurer,    Harry    W 536 

McMunn,  W.   R 536 

Medley,    Clyde    585 

Paulus,    W.     F 637 

Peiffer,   Charles  E 690 

Pitt,    W.    A 637 

Robider.    W.    J : 690 

Rudloff.     F.     C : 180 

Saunders,   A.    G 180 

Shaw,    O.    E .,  ,...^ 180 

Shook,    Frank    D.,.!.... 585 

Sillcox,    L.    K 124 

Snell,    William 124 

Strand,    A 585 

Tracey,    T 124 

Wilson,   R.   D 70 

Wink,  (Jeorge    483 

W^inter,    Paul    S 70 

Witts,    C.    C 586 

Wood,    J,     M .: 180 

-       r,    1 


Zuber,    Irvin     

Personals— Shop  and  Engine  Hou— 

Addiiigton.    William    S 

Allen.    J.    S 

Armstrong,    A.    B 

Armstrong.    F 

Black,    W.    A 

^urkheimer,    H.     W 

^Bums,   John    

Coho,    O.    C 

Cole,    Thomas   J 

Davey,    Thomas    S 

Dickcrson,    Thomas    B 

Eisele,    H 

Foster.    W.    H 

Fritchey,    F.    W 

CJicrtsen,    G.    H 

Harding,   W.   M 

Hardwick,    J.    S 

Hardy,   W.    E 

Hausbach,    E.    J 

Hillman,     G.     A 

Kams,    C.     F 

Kennedy,    S.    G 

Kopper,    H 

Lc«ia,    A.    J 

Lucas,    A.    N 

Lund,  G.  E 

Mellon,    W.    B , 

Murrian.    J.    A 

Nowell,     H.    T 

Potts,    V.    N..... 

Ravena,     F L 


V, 


Reiff.    Henry 

Smith,    C.    B 

Spears,   J.    P.., 

Stevens,   H.    C^.... 

Svec,    F.     ...-..■, 

Waycroft,    J.    O 

Wienkc,   Henry   E.. 
Zimmerman,    O.     L. 


ersoniJs    Purch— ing  and  Storakeeping' 

Allen,    W.    E 

Bennett.  J.   L 

Burnett.  E.  T 

Bushnell,   F.  A 

Clemmitt,  J.  H 

Coggins,  N.  B 

De  Camp,  Harvey  

Dutton,  H.  E. 

Fxtor.  W.  I- 

Fcchtig,  F.  H 

Filler.  C.   S , 

Galloway,  W.  S 

Garnett,    James    E 

Gerber.  J.  W 

Gerrard,   A * 

Grice,    E.    W 

Hopkins.  T.  C 

liofv.-,  Charles  A 

Irwin,  R.  L 

Jones.  L.  M 

Kf^ble,  C.  C 

Keniel,  C.  H 

Lamb.  W.  F 
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372 
295 
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180 
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70 
536 
236 
124 
124 
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70 
70 
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180 
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690 
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690 
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180 
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180 
586 
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180 
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586 
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690 
586 


180 
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180 
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484 
180 
586 
637 
484 
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484 
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484 
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Personals — Purchasing     and    Storekeeping-— (Coii- 

l.inn.  W.  A 637 

McKelligon,   A.   S 484,  586 

McOuilkin,   H.   P 429 

Moiis,    M.   C 372 

Moore.   Ralph  P. . ., 484 

Pearam,    Robert   B 484 

Randolph.  N.  P 691 

Riddings.  T.  W 180 

Robison,    G.    II 295 

Robinson.  H.  C 586 

S.iul,  r,.   W 586 

Seddon,  1 691 

Spratt,  Thomas       236 

Stnmnicrs,    John    372 

Starrilt,  W.  A 484 

Stevens,  M.  W 484 

Stone.  K.  T 637 

Tavlor,  F.  W 70^  586 

Velasco,   M 180 

Wagiier.  J.  M 586 

Ward.  G.   P 637 

Wcldon.  W.  C 586 

Williams.  C.   R 484 

Woo.i.  I..  B 586 

Wood.  O.  II 637 

Wright.  W.  F 236 

Yeomans,  George  G 372 

Y<)i:nK.  A.  II 236 

Personals — Commission  Appointments 

Morlan.l.  Wilfred  P 484" 

fhamberlain,  S.  A 691 

Hall.    Fohn   M 484 

Pack,   Alonzo  G 484* 

Patterson     W.   J 536 

Robinson.  Gailand  P 295 

Shirley.   John   A 691 

Thompson,    John    R 691 

Personals — Obituary 

.Ayres,  Tiiomas  A 70 

Mean,   Stephen  1 373 

lUlnap.  Hiram  W 637* 

Hillinafham.    R.    A 637 

I'.riice,  G.  A 586 

Kicher.    Frank    373 

Hills.   H.    S 373 

Hutchinson.   A.    E 373 

Kent.   William  C 236 

1  loyd.   Henry   R 373 

McManamv,   Fohn   : 691 

Orchard.  John  H 70 

Percy,   William    180 

Porter.    Charles    D 373 

Smith.    Robert  E 586* 

Smith.  Roy  B 637 

Stewart,  C.   T 429* 

Tavlor.    F.    W 691 

Tavlor.   Joseph   W 245* 

Van   Buren.  C.  W 536.  586 

;Pickard.    Frank    C,    Terminal    handlin.i;    of 

locomotives 275* 

Piecework,  Effect  of  the  wage  increase  on..  488§ 

Pi-'cework   rates  being;  revised 589§ 

Piecework  system  in  railway  shops,  by  W.  J. 

McCMciinan   411* 

Pipe  bender.  Home-made,  C.  &  E.  1 285* 

Pine  bender.   Portable  vise  stand  and,  II.   P. 

Martin    &   Sons .  117* 

Pipe  line  traffic  in  December 152t 

Piston  and   rod,    U.   S.   standard  heavy  2-8-2 

tyi)e    • 491* 

Piston    rod    kevways.    Machines    for    milling, 

A.  T.  &  S.   F. .  . : 37* 

Piston   rod   packing.   Hand  power  lathes  for, 

M.  St.  P.  &  S.  S.  M 627* 

Pitard,  J.   H.,   Conservation  of  labor  in  the 

paint   shop 39 

Pitard,    T.    H.,    .Standardizing    |>ainting    and 

stenciling 620 

Planer    (see    Machine   tools). 

Pov.  er  plant.  The  losses  in  a  small 422 

Power  plants.  Railroad 74| 

Pre«s.    Hydraulic    bending,    Hydrqulic    Press 

Mfg.  Co 365* 

Pullman  Co.,  Night  light  for  sleeping  cars..  119* 

Pulverized  coal  tests.  M.  K.  &  T 503 

I'yrometers   in  spring   making 590 j 


Ouayle,    Robert,    The    motive    power    depart- 

mfnt  and   fuel  economy   (Fuel  crnvention)      352 

Qtiayle.    Robert.    Responsibilities  of   railroad 

men     ...,.., '. 260 


Railroad  Administration 

.Vpi'roDriations   for   shops.    Large 349 

ISrakes,    .Maintenance   of    air 568 

Car   department   orders 620 

Car  repairs.    Instructions  relating  to....  459 

Car  repairs.  Limit  of  cost  for  freight..  613 

Car  situation.   Bad   order 614 

Car,     Standard    55-ton     hopper      (photo- 

grajih)     462* 

Car.   Standard  .steel   sheathed  box 267* 

Cars.    .Allocation   of   100.000  standard...  512 

Cars,    Standard    184§,  189' 

Cars,    Standard    baggage 561* 

Cars,    Standard    refrigerator    663* 


Railroad    Admin  istratio* — (Con  tin  tied) 

l'iic-1  conservation  section  activities 

l.ocoii'otivf    orders,    Stantlard 300§, 

Locomotive   situation.    Standard 

LoKimotivfs,     Descriptions    of    standard 

(see  Locomotives). 
Locomotives,    Distribution   of   the   stand- 
ard,  to   the   railroads 

Locomotives,     Rules     for     delivery     and 

transfer  of    

Locomotives,    Standardization    of 

Locomotives,   Status   of   standard 

Locomotives,  The  question   of  standard. 

.News 85,    133,    393,   494,    558,    604, 

( »r(ltr-.    Car   and    locomotive 369, 

<  )r>!anizaticn   chart,   inset  opposite   page. 

Paint    orders 

Piecework  rates  being  revised 

Policy  "of  the 

Specialty    orders,    ^a""    ^nd    locomotive, 
r                     .>95.    481, 
Superheaters,   Scheclule  for  the   applica- 
tion of   

Waue   increa.ses    

Waue    increase    for    mechanical    depart- 
ment employees.  Another 

Wa>!e<.    Coach    cleaners' 

Wajies:    Full  day's  work  for  a  full  day's 

pay.   by   George   N.    De(iuire 

Wages    of    shoji    emi>loyees.    Interpreta- 
tion of  order  increasing 

Wages,    Shopmen's,    are    increased 

Wages    to    mechanical    dejiartment    men, 

Further  increase  in   

Railroad  machinery  catalogues  wanted 

Railroads    and     their     relation     to     the     fuel 
problem.    The,    by    R.    II.    .Aishton    (Fuel 

convention)     

Kail   stresses.   Wheel   arrangement  and 

Railway     Devices     Co.,     Sta-rite     uncoupling 

lever  attachment   

Railways,    Federal    control    of   the 

Rauch,    H.    S.,    Practical    re.sults   from   mod- 
ern    apprenticeship     

Rendy  Tool   Co.,   Boring  tool  holder 

Reamers,  Peerless,  Cleveland  Twist  Drill  Co. 
Reamers,    Something    new    in,    Illinois    Cen- 
tral       

Reaming.  Device  used  in.  at  right  a:ngles... 
Reaming   tapered-  holes   to   standard   size,    C. 

\    A 

Reclaim    and    conserve    material 

Reclamation  of   car  axles 

Reclamation    of   high   si>eed   steel 

Reclamation    of   scrap,    Prevention   of   waste 

versus,  by  Henry  J.   Miller   

Reclamation     on     the     Southern     Pacific,    by 

l-Vank   .\.   Stanley    381*, 

Reclamation  plant.  Billerica,  Boston  &  Maine 

Red   Cross   Christmas   roll   call.    The 

Reeional  directors.  Orders  of.  .394,  495.  560. 
Repair   facilities  and   materials,    Co-ordinate, 

by  J.    H.    Manning    , 

Repair   facilities.    The    railways   lack   proper. 

Rei>air   problems.    Freight   car.  ; 

Repair   work.   Do  only   necessary,   by  A.   M. 

Darlow     

Repair   work,    Systematize    

Repairs,   .Accuracy  in   locomotive,  by  M.   H. 
Williams    

Repairs,  Better  sui>ervision  of  equipment.  .  . 
Repairs,  Careless  switching  and  its  effect  on 
Repairs.   Expedite  locomotive,  by  Cieorge  W. 

.Vrmstrong     ' 

Repairs,  Extend  locomotive  running 

Re  lairs.   Limit  of  cost  for  freight   

Repairs,    Passenger    car    terminal,    by    C.    V. 

I-";  yer    

Repairs.   Run   rei)air   or   transfer,   by   F.   W. 

Trapr.ell     

Rei'ort  of  I.   C.   C.  division  of  safety 

Reports,   L  niform  engine  failure 

Results.   The   real    test  is  to   get,   by   Harvey 

DeWitt    Wolcomb     

Reynolds,  H.   W.,   N.  &  W,   267-ton  Mallet 

locomotive     

Reynolds.   IE    W..   Results  of   road  tests  of 

\.    &    W.    Mallet   locomotive 

Rivets,  Tight,  American  Flexible  Bolt  Co... 
Road  foremen  help  win  the  war.  How  can.. 

Rockford  Tool  Co.,  Balancing  stand 

Rockforcl    Tool    Co.,    Sundstrand    tool    room 

lathe    

Rod  cup.  Automatic,  for  hard  grease,  G.   E. 

lialdwin. •...;.. 

Rod,  Mair^  U.  S.  standard  heavy  2-8-2  tyi)e 

Rod  straps.   Side i 

Rods.    Main   and  side,  by  F.   G.   Lister 

Roe.sch,   l-\   P.,  Improve  the  engine  terminal 

facilities     

Roesch,     1-".     P.,     Traveling     engineers     and 

maintenance  of  locotnotives.  Traveling  En- 
gineers'   convention ■ 

Rogers,   Edwin  .\.,   Conservation  in   fuel  oil 

boiler    plants    

Roofing    for    steel     passenger    cars.    Treated 

canvas,  Tuco  Products  Corporation 

Ross,   J.    E..    Protect   equipment  but  keep   it 

moving     

"Roll   of  honor."  The   railroad 

Rolling  stock  for  Chilean  railway.  New.... 
Rubber  caskets,   Save  the,   by  C.  J.   Ruhland 

Ruhland,  C.  J.,  Save  the  rubber  gaskets 

Rules  of  interchange.  Changes  in  the  M.  C. 

B 

Russian  railways,  Condition  of 
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Ryan,  T.  T..  Reducing  the  time  to  turn  loco- 
motives          114 

Ryerson  &  Son,  Joseph  T.,  Seamless  hollow 
staybolt   iron    634 


s 

Safety    appliances.    Equipping    foreign    cars 

with     183| 

Safety    first.  An   impetus  to 377| 

Safety  first:    Why  don't  daddy  come  home? 

by   O.    1).    Boyle 517 

.Safety  inspector's  report,   I.   C.   C 17 

.Salvageable/items,  .Analyze  carefully 487| 

.Schane,  \C.    .\VJr,    An    improvised    hydraulic 

ram     .  .\ ,  .  JT 682* 

SchaphorsO^J^^.  F.,  Lubricating  oil  density..  286* 
.Schenck,   Fjfj.,  Setting  eccentrics  before  en- 
gines  ar|r   wheeled    580* 

Schmidt,   Edward  C,  Railroads  should  make 

use  of  locomotive  laboratory 19 

Schneider.   .A.   J..   Group  insurance 170 

Schultz,  F.  W.,  Hot  boxes  on  freight  cars..  152 

Schuster,  Gladys,  The  poor  little  rich  bill...  320 

Scrap,   .\Iachine  for  collecting  barbed  wire..  520t 
Scraii,  Manufacturing,  into  locomotive  parts. 

by   Paul   H.   Cain    576* 

Scrap  material.    Utilize,   by  C.    L.   Dickert.  .  .  34 

Scrap  reclamation  plant,    Boston  &  Maine.  .  671* 
■  Seal.  .\  self-locking  car,  E.  J.   Brooks  &  Co., 

^  I'lc 532* 

Seelert,   l-"".   W.,   Miscellaneous   equipment  at 

the    Shoreham   shops    227* 

Seelert.   F.   W.,   Some  interesting  boiler  shop 

^  equipment   167* 

.Sciders,    I.    .A.,   Locomotive   front   end   spark 

arrester    1 18* 

Shears,    portable    alligator 103* 

Shop  equipment.  Miscellaneous,  at  the  Shore- 
ham  shops,  by   F.   W.   Seelert 2^7* 

-Shop,  .A  well  organized  repair,  N.  Y.  C 303 

Shop  facilities  make  for  economy.  Adequate  128| 

Shop  Kinks 

-Air  brake  tester.   Locomotive 677 

Air  compressor  table,   Norfolk   &  West- 
ern       159* 

Air  hammer  attachment,  Southern  Rail- 
way          519^ 

Alligator  shears.    Portable,    N.   Y.   C.    & 

St.    L 103* 

Babbitt  separator,  by  J.  V.   Henry 422* 

Bench-  clamp.   Pneumatic,   Y.   &  M.  V.  .      279* 

Bench  drill,   V.  &  M.  V 283* 

Claw  bar  dies,  Oregon  Short  Line 116* 

Close  quarter  drive  and  old  man 218* 

Cotter    key    from    old    boiler   tubes,    Soo 

Line   228* 

Crosshead   facing  tool,  C.  &  A 474* 

Davis  boring  bar  cutters,  Prolonging  the 

life  of,  Missouri  Pacific   282* 

Device    for   clam|>«ng   air   hose   to    coup- 
ling, N.  Y^  C.  &  St.  L 222* 

Device    for    milling   kevways    for    eccen- 
tric arms  in  crank   pins,   C.   B.  &  Q.  .      112* 
Device  for  pressing  in  air  hose  nipples 

and  couplings,  N.  Y.  C.  &  St.  L 222* 

Device   for  removing  boiler  tubes,  C.   & 

N.   W 115* 

Device  for  removing  gaskets  from  sight 

feed  lubricators 224* 

Drill   jig   for   holding  handrail  columns, 

Soo  Line 227* 

Drills.  Novel  method  of  drivirfg 524* 

Eyebolts,     Forming,     on     the     bulldozer, 

C.   M.   &   St.   P 624* 

■  Fixture    for    holding     eccentric    straps, 

Soo    Ijne    227* 

Form     for    babbitting    crosshead    shoes, 

Delaware  &  Hudson    ^ 576* 

Gages  for  driving  box  work,   N.   &  W. .      164* 
Glass  shields   for   grinding  wheels,   C.   & 

N.  W lis* 

Hand    chisel    guard,    Erie    Railroad 4678* 

Hydraulic    press    for    shortening    draw-  • 

bars.  C.  &  O •  '  681* 

Hydraulic    ram.    An    improvised,    by    C. 

W.   Schane 682* 

Hydraulic    superheater    flue    tester,    Soo 

Line    167* 

Injector  gage,  by  E.  F.  Glass •  • :  •  •     ^^®* 

Jack   arrangement    for   use   in    changing 

passenger   truck  wheels.   Southern....      221* 
Jig    for    machining    nuts,    Canadian    Pa- 
cific      S24* 

Jig   for   reclaiming  top   heads   of  954-in. 

air  pumps,  Norfolk  &  Western 571 

•  Lathes    for    rod    packing.    Hand    power, 

M.  St.  P.  &  S.  S.   M 627* 

Machine   for  finishing  crown  stays.   Pa. 

Lines   West    519* 

Machines    for    milling    piston    rod    key- 
ways.  A.  T.  &  S.  F.  . . . . 37* 

Mandrels   for   setting  tubes 280^ 

Pipe   bender.   Home-made,   C.   &   E.   I..      285 
Pneumatic     riveting    and     shearing    ma-  ^ 

chine  for  coupler  yokes,  Soo  Line...     227^ 

Radial   staybolt   cutter,    Soo   Line 167 

Rattler    for   flexible   staybolt   caps 580 

Reamer    for    duplicating    tapered    holes, 

C.   &   A 285* 

Reamers   with   thermit   steel   bodies  and  ^ 

high  speed  blades,   Illinois  Central...      169^ 
Sill  straightener,   Steel  car 452 

^communication. 
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Shop  Kinks    (Continued) 

SpriiiR   bandinR  machine,    GeorRia    Rail- 
road           163* 

Stencilinu   machine,    A   convenient,    Soo 

Line      .•  •  •  •  a-  ■  •      ^^^ 

Sprins    stripping    machine,    Maine    Cen- 
tral       : 421' 

Superheater   flue   swager,    Soo   Line....      167* 
.Superheater    header    grinding,    C.    &    N. 

W ••••      113* 

Turning  up  air  pump  piston   rings.   Spe- 
cial  tool   for,   C.    B.   &•  Q 170* 

V-block,  A   handy  swivel.  C.   R.   &  g. . .      103" 
Wedge    block    for    jacking    locomotives, 

by    Jjynes  (Irant    680* 

Yoke  for  use  in   removing  elliptic  truck 

springs,    Southern     2?1* 

shop   machine   tool   equipment   needed 209 

Shop    scheduling    increases    output,    by    F.    J. 

Harrison      ^33 

Shop  scheduling  on   the   B.    R.   &   P. 219* 

.Shoi>  story   with   a  moral.   A: 112 

Shops:        .Authorizations     and     expenditures 

chargeable    to    capital    account    (table)  ....      657 
Shoi>s.   Census  statistics  of  railroad   repair.  .      255 

Shops,  Large  appropriations  for 349 

Shops.    Piecework    system    in    railway,    by    «  . 

J.    McClennan    41 1  * 

Shops,    Railroad    efficiency    depends    on    the.      242§ 

Shops,   Women   fill   men's  places  in 23 

Shopmen,  Application  of  wage  increases  to.  301§ 
Shopmen,   Increase  in  wages  for  the  railway     488S 

Siberian    Railroad  one-third  efficient 92t 

Side  rods   (see   Rods). 

Skidmore,  S.,  Back  up  the  boys  at  the  front 

bv    work    •  •      216 

Slack   action    in    long   passenger   trains    (.\ir 

Brake    Convention)     .^15 

Slackers,  There  is  no  place  for,  on  railroads.  539J 
Slowdowns,  Time  lost  in,  by  .\rthur  Curran  592t 
Slowdowns,  The  time  lost  in,   bv   Walter  V. 

Tuftier      497* 

Smith.     B.    K.,    The    difficulties    of    welding 

steel    bv    the    oxy-acetylene    process 628 

Smith,    Joseph,    Front   deck   brace 281* 

Smogorjevsky.    ^L    K.,    A    system    of    labor 

compensation      325* 

Snow   and   ice   on   the   Pennsylvania. ■ 143* 

Snow    plows.    Superheaters    on    rotary 598 

Soldiers,   Back  up  the,  by  work,  by   S.   Skid- 
more     ,     216 

Soldiers,   Magazines   for    400t 

Sol<liers  moved  by   railroads.    Million   and   a 

half .••      list 

Southtrn  Pacific,  Machining  locomotive  driv- 
ing   boxes 573* 

Southern     Pacific,     Reclamation     on    the,    by 

Frank    A.    Stanley     •...381»,      505' 

Southern  Railway,  Air  hammer  attachment.  519' 
Southern    Railwav,    Labor   saving   devices   on 

the    : 221* 

Spark  arrester.  Locomotive,  I.  .\.  Seiders.  .  118* 
Specialty    orders.    The    car    and   locomotive, 

395,     481,     533 

Specifications  for  L''.   S.   standard' cars 189* 

Specifications,   Tentative,    of   L^.    S.    standard 

locomotives     2S 1  * 

Sperl,   ITenry,   Hand  chisel   guard 278* 

Spidy,   E.   T.,    A   method   of   regulating   shop 

output    ■ 527* 

Spring  banding  machine,  by  J.  H.  Clancy..  163* 
Spring    calculation.     Helical,    bv    .Mbert    H. 

Lake,    Jr. .' 101* 

Spring    making.    Pyrometers    in 590$ 

Sp»-ing    stripping    machine,    by   J.    M.    Mac- 
Donald     4ri* 

Springfield  Machine  Tool  Co.,  Motor  driven 

geared    head    lathe 357* 

Standardization:      Things    fixed,    by    Millard 

F.  Cox 592t 

Stanley,     Frank    .\.,     Machining    locomotive 

driving   boxes    573* 

Stanley.   Frank   A.,   Milling   practice   in   rail- 
way  .shops 521* 

Stanley,      Frank      .\.,      Reclamation      on     the 

Southern    Pacific    381*,     505* 

Stationary  plants.    Fuel   economy   at 556 

.Statistics  of  railroad.  rei>air  shops.   Census.  .      255 

Staybolt    caps.    Rattler    for    flexible 580* 

Staybolt    iron.    Seamless    hollow,    Joseph    T. 

Ryerson    &•    Son 634 

.Steam  consumption   of  auxiliaries.   The 43S| 

.Steam    heat    connection    for    cars,    .Ml-metal, 

Barco     Mfg.     Co 176* 

Steam   heat   end   valve    with    automatic    drip. 

Cold  Car  Heating  &  Lighting  Ct> 581* 

Stc-i.m    pipes.    Method    of    applying    outside. 

Locomotive     Appliance    Co 1 19* 

Steel.    Higher   sulphur   and   phosphor>is   lim- 
its   for     4348 

Steel,   Reclaiming  high    speed 225* 

Steel  tools.  Tipping  carbon,  by  W.   IL   Hal- 

,  sey    530* 

Steel   treating.    Principles   of   the   generation 
and  application  of  heat  in,  by  A.   F.   Mac- 

Farland    164 

Stoker  locomotives.  Watch  fuel  consumption 

»^    ••• 5415 

>tores   department.    The    real    test    is    to    get 

results,     bv     Harve^r     DeWitt    Wolcomb.  .      409 
Strauss    &    Huegeleisen,    Goggles    with    non- 

breakable    lenses     120* 

Street,  Clement  F.,  Increase  locomotive  oper- 
ating   efficiency     5* 

Stresses,    Calculation    of    boiler,    by    G.     E. 
Parks     139» 

•Illustrated  articl 


Stresses    in    bolts    in    fulcrum    brackets,    by  ^ 

N'ictor   M.    Summa 156 

Strong,    E.    W.,    Dynamic   augment   problem.  257 

StuU,    Howard   W.,    Vacuum    cleaner.  J 102* 

Summa,   Victor  M.,   Stresses  in  bolts  Jn  ful- 
crum   brackets     156 

Summa,    \'ictor    M.,    The    design    of    offset  ^ 

beams .  514 

Superheater   header.   Grinding,    C.    &   N.   W.  113 

Superheater,    Keep,    flues    open 36 

Superheater    locomotive    performance.    Trav- 
eling  Engineers'   convention 652* 

.Superheater   maintenance.    Locomotive 621* 

Superheater  maintenance.  The  importance  of, 

by  H.   T.   Xowell 36  •' 

Superheater   return   bends.    Forged,    locomo- 
tive   Superheater   Co 581 

Superheaters  on  rotary  snow  plows.  ........  598 

Superheaters,    Schedule    for    the    application 

of.      Railroad      Administration 444 

Supervision,   Competent  and   adequate   shop.  184| 

Sui)ervision,    Increased,    necessary .'....        735 

Supervision    in   the   mechanioal   department..  5918 
Supervision,       Mechanical      department,      by 

Frank    McManamy 597 

.Supervision    of    equipment   repairs.    Better..  379§ 
Sui)ervisipn:      How  Jack   Wingate   secured   a 

raise,    bv    Harvey    OeWitt    Wolcomb 223 

Sui>ervision :     When  the  "Old  Man"  showed 

.     his   "pep,"  by   Harvey   DeWitt   Wolcomb..  62.5 

Supply   interests  write   -Mr.   ^Ic.Vdoo 145 

.Supulymen    tell    of    exi)eriences    in    railway 

offices     55 

Supplymen,  Tips  from  chief  clerks  to 30 

Supply  Trade  Note* 

Ahell-Howe    Co 297 

.\ldrich.     P.     K 181 

Allied   Steel   Casting  Co ,.  431 

.\merican    .\brasive    Metals    Co 125 

.\merican    .\rch    Co 237 

.\merican   Brake   Shoe  &   Foundry  Co. 

373,  537* 

.\inerican    Car   &    l-'oundry    Co 240* 

.American    I'lexible   Bolt   Co 597* 

.•\merican    Locomotive   Co.... 239,    298*, 

430,    537,  638^ 

American    Rolling    Mill    Co 486* 

.\merican    Steel    Foundries 485,  639 

.\nchor     Packing     Co..., 181.  587 

Appar,    I.    D 691 

.\sbestos    Protected    Metal    Co 181.  237 

Atkinson.    Llovd    H 431,  638 

Aubrev,    II.    M 124 

.\uerbkch.    M.    M 638 

.\ustin    Co 485,  691 

Bailliere.    M.    V 638 

Baker,    Richard    W •  237 

Baker.     S.    W •_•  638 

Baldwin*  Locomotive    Works 237,  485 

Barco    Mfg.    Co .' .......IjBl.  486 

liarnitz.    Harry    I i......^..  587 

Bartholomew,     Frank .-•  124 

Bartholomew ,     W.     S 237* 

Basford    Co.,    G.    M 537,  588* 

Baxter,     Ernest      239^ 

Bender,     George«  W 298 

Benning.     Clvde^  P 296* 

Berry    Brothers     '. 296 

Bettendorf    Co , \ 237.  597 

Beuter,    A.    T t 1 237 

Bichlmier.    G.    W -. /  239 

Bird-Archer    Co '. .485.  537 

Bird.   F.   H 71 

Bope,    Col.    IL    P 237.  297* 

.      Bosworth,     W.     M 430 

<      Bover,    I..    R 537 

Brach    Supply   Co.,   L.    S 181 

Brown,    A.    Si i..»Wt.  638 

Brown.     Frank    H -J..  639 

Brown   Hoisting   Machinery   Co 373 

Brown,     fl.     S ' 537.  588* 

Buckingham,     T.     E 72' 

Buffalo    Brake"  Ream   Co 181 

Buker.     Edw  ard     374* 

Bunnell,    F.    O , 6.^8 

Burden   Sales   Co.,   Inc 430 

Camel    Co 72.    485,  638 

Carnahan.    Robert    B.,    Tr 486* 

Carnegie    Steel    Co 237.  297* 

Carr.    Robert    F 587 

Carroll,    E.    C 69^ 

Carry,    Edward    F 485 

Casey.     William     .* ,  691 

Certes    Supply    Co 3/3 

Chain     Products    Co 692 

Chase  &   Co..    L.    C 374 

Chesitham.     Paul    G 638 

Chicago   Malleable   Casting   Co 431.^ 

Chicago   Pneumatic   Tool   Co.  .239.   297*. 

375*.   485,   537.   587,   6J8,  639.  691 

Chicago    Railway    Etjuipment    Co 182 

Chilcoat,    H.    E' 537.  639* 

Christie.    H.    K 537 

Clark    Car    Co 537.  639* 

Clark,    D.    B 298 

Cleveland   Milling   Machine  Co 373 

Cleveland   Twist    Drill    Co 431 

Clyde,    W.    C. 297* 

Cole.    A.    B 431 

Coleman.    W.    W 639 

Cook   Paint  &   Varnish  Co.,   C.   R 538 

Cooper,    IL    S 181 

Cooper,    R.    S 238 

Covert.    M.    F 638 

,  Crandall    Service,    Bruce    V -.  537 

e;     §editorial;     tshort   non-illustrated  article  or  note; 


Supply  Trade  Note*— (Contmued) 

Crawford,    D.    F 431* 

Crone.    A.     E ^ 181 

Curtain     Supply     Co 374* 

Cutler,     William     F 373 

Damascus    Brake    Beam    Co 125*.  296 

Davis    Brake    Beam    Co 691 

Davison,    Ralph    C 125 

Dixon    Crucible   Co.,   Joseph 374 

Dayton    Mfg.    Co 71 

Dearborn    Chemical    Co 538,  587 

Delany,    A.    G 537* 

Dillon,     E.     P '.. '587 

Dixon.    Robert    M 640* 

'   •       Donahue,    Charles    J 298* 

Doran   &   Co.,   H.   G , 71 

DuBois,    Charles    G 692 

Drake,     Lauren     J 639 

Duntley,    W.    0 237 

Fades,    Charles    V 125 

Eckels,    W ; SJ8 

Edison    Storage    Battery   Co 126 

Edison    Storage    Battery    Sui>ply   Co....  537 

Edison,    Thomas   A.,    Inc 537 

Edmonds,    John     R 639 

Edmunds,    Frank    W 431" 

Ekiund,    Karl    J 239* 

Elfborg,    H.    G 638 

Ellis,    William    D 374 

Emery,    Rufus   F 296* 

Emrich.    M.     F 296 

Fairbanks  &   Co.,   E.   &   T 537 

Fairbanks,    .Morse   &   Co 181.  692 

Finigan,    Thomas     373 

Hint    \  arnish    &  "Color    Works 374 

.-•      Foley,    Frank   J. 126 

-■           Forsyth,    Holmes'   374* 

Fouse,    Frank     '. 126 

Fovle.    John    W 588 

Frame,     Robert    F! . 238 

Franklin    Railway    Supply    Co,    of    Can- 
ada.    Ltd 182 

Fullcr-Lehigh    Co 373 

Furry,     Frank     W 638* 

(Galena    Signal    Oil    Co....^ 23& 

Garratt-Callahan    Co 181 

Glazier     Mfg.     Co 71,  588* 

Gleisen,    D 72 

Glidden    Co 71* 

Globe    Seamless    Steel    Tubes   Co. 

537,    587*,  691 

Goble,    .\.    S 485 

Goodnow.     Charles    E.... 639 

Grcaves-Klusman    Tool    Co 71 

Griffin,    E.    0 588* 

Grip    Nut    Co 239,    296,  691 

Crunion,    P.    C ■ 124 

Gustin-Bacon     Mfg.  'Co 588 

Hall,     Frank    W 125 

Hall-Scott    Motor    Co 691 

Haskell   &   Barker  Car   Co 485 

Ha»se,     I'rank    C 485 

Hasse.    O.    A 71* 

Henry,    T.    B 181 

Himmelright.     R.    J 237* 

Hofius    .Steel    &    Equipment   Co 72 

Hopewell,    Frank    374 

Hopkins,     L     M 638 

Hopkins,    John     P •. 640 

Horsburgh,    R.    H 72* 

Horton,     W.     D 237* 

Hurley,    I-'rank    J 237 

Hutchins   Car    Roofing   Co 238 

Hyatt    Roller    Bearing    Co 72,  124 

Independent    Pneumatic    Tool    Co. 

^38,   375,   537.  640.  692 

International    Oxygen    Co. 296.  639 

International    Seal    &    Lock    Co 69l 

Irvin,    Paul    T r38 

lackson.     H.     .\ 297* 

Jenks.     Charles     D ' 125* 

Johns-Manville    Co.,    H.    W...237,    297.  430 

lordan.    Francis    691 

Joyce,    .\.    D ^ 71* 

Kane,    lohn    F 485* 

Kansas   Citv    Bolt   &   Xut  ,Co, 239 

Keig,    Marshall    E ...( 537* 

Kennett.     Press    G 374,  538 

King,    W.     S 181 

Koch    &    Sandidge 485 

Lagonda    Mfg.    Co...^...; 485.  .538 

Lamont,    Lieut.-Col.    R.    P 124.  639* 

I.apierre,    A.    G » 639 

I^rsen.    L.     .\ 181 

Leidenger.     Peter     71 

Lewis.    G.    R 239 

Liberty   Car   &    Equipment   Co 296 

Liberty   Steel   Products  Co 430*.  691 

Lima  "Locomotive  Works..l81,  239*.  537,  638 

■\^      Lincoln    Twist   Drill   Co.. 238 

Locomotive    Feed    Water    Heater    Co...  126* 

Locomotive    Lubricator    Co 538 

Locomotive    Pulverized    Fuel    Co.. 238*.  638 

Ix)comotive    Stoker    Company 238*.  431* 

Long.     Tohn     F 537 

Love,     h.     S 71 

Lovekin.    W.    H ' 126* 

Machine    Tool    Engineering   Co 71,  691 

Maher.    P.    L \ 124.  296 

Maloney    Oil    &    Mfg.    Co 296 

Marsh    Refrigerator    Service    Co 126 

Marshall,    Waldo    H 125 

Mason,     Stephen    C 373.  432* 

Mathai,    C     B 692 

McChesney,    L.    C 691 

McConwav    &    Torle-\-    Co 432* 

.McCord    ic    Co '. 373 

tcominunication.  r 
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Supply  Trade  Note*— (Continued) 

McCuUum,    T 

McCune,    Charles    A 

McKeen    Motor   Car    Co 


McNulty.   T.   A. 

Megary,    H.    D 

Metal    &    Thermit    Corporation 181, 

Midgley,    Stanley   W 

Mineral    Rubber   Products   Co 

Mudge   &  Co 239', 

Mur^y,    Clinton    C 

Murrian,    W.    S 

Musgrave,   George   H 

National    Railway   Devices   Co 

Norton,    C.    D 

Nuttall    Co.,    R.    D 

O'Brien,     F.    J 

Ohio   Brass   Co : 

Ohio   Electric  &   Controller  Co 

Ohio    Injector    Co 

Okadee  Co 

Onondaga    Steel    Co 

Orenstein-Arthur  Koppel  Co 

Osborne,   Loyall  A 

Ostby,   Oscar   F 72,    588*, 

Ostrander,     A.     E. 

Oxweld   Railway   Service   Co 124, 

Pacific   Car  &   Foundry   Co 

Page,    P.    W 

Paite  Steel  &  Wire  Co 430», 

Parish,    Le    Grand 

Parkesburg   Iron    Co 

Patterson,    H.    S 

Patton    Paint    Co 

Payne,    N.     B 

Peck,    E.    C 

Permutit    Co 

Perolin    Railway    Service    Co 

Pettibone-Mulliken    Co 

Pittsburgh    Testing    Laboratory 

Post,  Jr.,   George   A 373, 

Pressed    Steel    Car    Co 

Price.    J.    L 

Protectus    Paint    Co 

Pullman   Co. 430,   431, 

Q  &  C  Co : 373.  431, 

Q  &  C  Co.   of  Canada,   T,td 

Quigley  Furnace   Specialties  Co.,    Inc.. 

Rabok    Paint    Co 

Ralston    Steel    Car    Co 

Reid.    W.    L 

Riordan,    J.    M 

Roberts  &  Schaefer  Co 296,   375*, 

Roberts,    Licut.-Col.    W.    R 

Robinson,    G.    P 29S, 

Robinson,   W.    L 240, 

Rodger,    T.    H 

Rogers,    Ira    C 


Rome     Iron     Mills,    Inc. 

Rosing.    W.    H.    V 

Rupert,    Milton     

Safety   Car  Heating  &   Lighting  Co., 

S87»,   639. 

Savage.   H.    D 

-Schlacks,    W.    J 

Schoonmaker,    5.     L 

Schroeder   Headlight  Co 181, 

Schroeder   Headlight   &   Generator   Co., 

431*, 

Sellers    Mfg.    Co 

Sharp,    J.    H 

Sherritt  &   Stoer  Co 537, 

Simmons,    E.    A 

Smith,    Cameron    C 

Smith    &    Hemenway    Co 

Southern    Locomotive    Valve    Gear   Co.  . 
Southern    Railway   Supply   &   Equipment 

Co 

Southern    Wheel    Co 373, 

Sprague    Electric    Works      of     General 

Electric    Co 125, 

.Sprague.    L.    C 485,   587, 

Standard    Car    Construction    Co 

Standard     Coupler    Co 

Standard    Forgings    Co 

.Star   Brass  Mfg.    Co 

Strom,     A.     A 

Stutsman,    R.     G 

.Sui>erior   Side    Rearing   Co 

Symington    Co..    T.    H 

Thornburgh,    W.    N 

Tierney.    H.     T 

Tillman,    Ralph    F 

Trainor,    James    A 

Tripp,    B.    H 

Tripp,    Guy    E 125*, 

Turner,    VValter    V 

TyHen.    Col.    E 

Underfeed    Stoker    Co 

Union    Railway    Equipment    Co 

Union    Steel    Casting    Co 124, 

Union    Supply    Co 72, 

United  States  Metallic   Packing  Co. 430, 

United    States    Rubber   Co 

Van   Dorn,  William   T 

Van    Houten,    R.    A 

Vissering    &    Co.,    Harry 

Wagner.    W.     F '. 

WagsUff,     P.     M 

Walworth     Mfg.     Co 

Weedon,    J.    C 

Weinland,    Joseph    W 430». 

Weinsheiner,    A.    S 

Wendt  Co.,  P.  W 

Wesley,  Phillips  

Western  Electric  Co 

Westingheui*  Air  Brake  Co. 237*,  296», 


181 

430' 

692 

181 

691 

537 

430» 

125 

296 

485* 

432 

538 

638 

638 

125 

587* 

296 

374 

638* 

587 

124 

588 

239 

638 

240» 

485 

638 

124 

639 

537 

430 

374 

237» 
72 

431 

238 
71* 
7\* 

486 

485 

124 

238 

485 

485* 

537 

691 

486 

S88» 

485 

239* 

373 

638" 

375" 

638 

637 

587" 

239 

374 

537 

125 

640* 

238* 

538 

537 

296 

639 
125 
71 
639 
181 
125 
430 
432 

373 
638 

430 
691 
638 
373 
239 
538 

71* 
373 
181  ' 
638 
181 
239 
124 
S87» 
587 
588' 
431 
691 
430 

72 
181 
124 
485 
237 
691 
125 
587 
238 
124 
374 
587 
691 
431 
296 
639 
692 
486 


Supply  Trade  Notes— (Continued) 

Westinghouse   Electric  &  Mfg.  Co., 

72,    125*,    181,   431, 

White  American  Locomotive  Sander  Co. 

White,    J.    W 

Wilcoxscn.    F.    S 

Wildin,    George    W 238', 

Wilson,     C.     H 

Wilson  Welder  &  Metals  Co 

Wine    Railway    .Appliance    Co 

Winger,    S.    D 

Wood.     E.     R 

Wright,     Charles     P 

Wright,    11.    D 

Zelnicker  Supply  Co.,  W.  A...  181,  639, 

Zimmerman,    Fred    G 

Sweeley,     E.     A..     Should     the    master    car 
builders'   repair   card  be   abolished   during 

the  period  of  the  war? 

Switching    and    its    effect    on    car    repairs. 
Careless     


Taylor,  Joseph  W.,  A  statement  of  the  pur- 
pose of  the  M.  C.  B.  Association 

Taylor,   Joseph   W. — In   memoriam 

Taylor,    F.   W.,   Build  spare  fireboxes 

Tavlor,  F.  W.,  Co-operate  to  reduce  engine 
failures    

Taylor,  F.  W.,  Keep  engines  on  the  road.. 

Test   plant.    Railroads   should   make    use    of, 

by   Edward   C.    Schmidt 

Tests.   M.    K.   &  T.   pulverized  coal 

Tests  of  the  A.   S.   A.   brake.   Road 

Tests  of  N.  &  W.  Mallet  locomotive.  Re- 
sults of   road,   by   H.    W.    Reynolds 

Tests  of  oxy-acetylene  welded  joints  in 
steam    plates 

Tests,  Result  of  road,  with  Union  Pacific 
2-10-2    type     locomotive 

Tests.   LTniversity  of  Illinois  coal 

Testing  machine  for  thread  gages,  .Angle 
and  lead,  IL   E.  Harris  Engineering  (To.. 

Thread  gages.  .Angle  and  lead  testing  ma- 
chine for.   IL   E.    Harris  Engineering  Co. 

Throttle  safety  appliance,  M.   K.  &  T 

Tin,  The  shortage  of 

Tires,    Microscopic   studv    of   welded,    by    S 
W.    Miller    : 

Tobesura   Weno   gives    some   advice... 
Tobesura   Weno's  spy  work  comes  to  naui 
Tonnage    rating    charts    for    standard    Wco. 
motives      


538 
72 
72 
71» 

486 

181 

691 

124 

124 

537 

430 

373 

691 

587 


266 
4331 


398 

24S» 
35 

22 
52 

19 

503 
453» 

502" 

111* 

323* 
80* 

290* 


Tool  lubrication.  Cutting,  by  R.  B.  Huyett. 

Tool    room.    The    railway    shop,    by    M.    H. 

Williams     

Tools,  Inserted  cutter,  Lovejoy  Tool  Co., 
Inc 

Tools,  Standard  flue  beading,  A.  T.  &  S.  F. 

Tools,  Tipping  carbon  steel,  by  W.  H.  Hal- 
sey      

Tractor,  Three-wheel,  Elwell-Parker  Electric 
Co 

Train  line  leaks  and  the  coal  pile  (Fuel 
convention)      

Trapnell,    F.    W.,    Run   repair   or   transfer.. 

Traveling  engineers  and  general  air  brake 
iiispectors.  Co-operation  of.  Traveling  En- 
gineers'   convention    

Traveling  Engineers'  Association  conven- 
tion   report 

Traveling   engineers'   convention.   The 

Traveling  engineers  help  win  the  war.  How 
can      

Trimby,  Charles,  Prolonging  the  life  of 
Davis  boring  bar  cutters 

Truck,  .A  high  lift  industrial,  Lewis-Shepard 


Co. 


Truck,   Six-wheel   tender,  N.   &  W 

Truck,    U.    S.   standard    50-ton 

Truck,   L^.   S.    standard   70-ton 

Truck  bolsters.  Freight  car  and  tender,  by 
G.    S.   Chiles   and   R.   G.    Kelley 211*, 

Truck  box  lubricator.  Locomotive,  J.  C. 
Martin 

Tubes.    Mandrels    for    setting 

Tubes,  Removing  boiler,  C.  &  N.  W 

Tubes,  Welding,  in  the  firebox 

Tuco  Products  Corporation,  Treated  canvas 
roofing   for   steel   passenger  cars 

Turner,  Walter  V.,  The  time  lost  in  slow- 
downs      


335* 

479* 
217* 

530* 

475* 

353 

155 

553 

547» 
540! 

4881 
282* 

176* 
445» 
189" 
189» 

270* 

425» 
280* 
115» 
110 

289* 

497»' 


u 

Uncoupling  lever  attachment,  Sta-rite,  Rail- 
way   Devices    Co 426* 

L'nderframe  reinforcing  for  wooden  furni- 
ture  cars    91* 

l^nion    Pacific    2-10-2   type   locomotives 321* 

United  Hammer  Co.,  Power  hammer  attach- 
ment           288' 

United  States  Railroad  Administration  (see 
(Railroad    Administration). 

University    of    Illinois    coal   tests 80* 

Universities  and   equipment   development...       47 


'Illustrated  article;    {editorial ;    t*bort  non-illustrated  article  or  note; 


V-block,  A  handy  swivel,  C.  B.  &  Q 103' 

Valve  chest  for  slide  valve  cylinders.  Inside 
admission  piston,  Franklin  Railway  Supply 
Co 684* 

X'alve    gear,    Anderson 424* 

Valve,    Inside    connected    vapor.    Gold    Car 

Heating    &    Lighting    Co 634* 

Valve  rod   packing.   Hand  power  lathes  for, 

M.   St.    P.   &   S.    S.   M 627* 

\'incent,  H.  S.,  Locomotive  feedwater  heat- 
ing           645* 

Virginian    Railway,   2-10-10-2   locomotives...     600* 

Vise     and    bench,     A    portable,     Henderson 

Klectric    Co 175* 

Vi.se,     .A     new    milling    machine,     Cleveland 

Milling  Machine  Co 66* 

Vise,    Milling    machine,    Edlund    Machinery 

Co.,    Inc 685* 

\'ise.  New  idea,  Barnett  Foundry  &  Ma- 
chine Co 476» 

Vise  stand  and  pipe  bender.  Portable,  H.  P. 

Martin    &    Sons    117» 


w 

Wage  increase  and  the  supervising  foremen, 

„,The    4881 

Wage    increase    for    mechanical    department 

employees.  Another    470 

Wage  increases   for   railway   men 311* 

Wage   increase   on    piecework.    Effect    of   the     4881 
Wage  increases.  .Application  of,  to  shopmen     301 1 

Wages    are   increased.    Shopmen's 525 

Wages,   Coach   cleaners'    564 

Wages  for  the  railway  shopmen.  Increase  in     488| 
Wages  of  shop  employees.   Interpretation  of 

order    increasing     623 

Wages  to  mechanical   department  men.   Fur- 
ther  increase   in    545 

Wages:  Full  day's  work  for  a  full  day's  pay     642J 
Wages:     Full    day's    work    for    a    full    day's 

pay,  by  George  N.   DeGuire 681 

Waick,   S.   U.,   Boiler  brace  coupling 231* 

Wallace  &  Co.,  J.  D.,  New  type  of  machine 

for   woodworking    424* 

War   Savings   Stamp   campaign 221t 

War  Savings  Stamp  nursery  rhyme 386 

War  Savings   Stamps:   Every  little  bit  helps 

— do   a   little   hit   more 530 

War   Savings   Stamps,   The  meaning  of,  by 

Jack   Cutler    393 

War,  The  railways  in  the.  by  S.  O.   Dunn, 

Traveling    Engineers'    convention 549 

War,  The  winning  of  the,   depends  on  out- 
put          2991 

Waste,    Prevention    of,    versus    reclamation 

of  .scrap,  by  Henry  J.  Miller 470 

Water-power,    Trains    by 450t 

Water     treatment.      Boiler     scale     and,    by 

George    Austin    161  * 

Way,  E.   S.,  The  tank  car  in  interchange.  .       97* 
Wedge    block    for    jacking    locomotives,    by 

James  Grant    680* 

Weld,    A   difficult  cylinder,   by   D.    A.    Don- 
aldson         277* 

Welds,  Metallic  electrode  arc,  by  O.  S.  Esch- 

♦lol?    416,*     472 

Welded   tires.    Microscopic    study   of,   by   S. 

W.    Miller    104* 

Welding,   Electric,   reduces  boiler  repairs...       36 
Welding   firebox   patches  and   cracks,   by   E. 

D.    Johnson    520* 

Welding  for  shipbuilding.    Electric S30t 

Welding  methods  at  Columbus  shops 473* 

Welding,   Oxy-acetylene  and  electric,  by   A. 

F.    Dyer    571 

Welding  steel  by  the  oxy-acetylene  process. 

The  difficulties  of,  by  B.  K.  Smith 628 

Welding:     Tests     of     oxy-acetylene     welded 

joints  in  steel  plates Ill* 

Welding,  The  cost  of  oxy-acetylene 527 

Welding   tool.    Arc,    with    positive    electrode 
clamp,  Arc  Welding  Machine  Co.,  Inc...     685* 

Welding  tubes  in  the  firebox 110 

Westinghouse  Air  Brake  Co.,  Air  valve  lift 

gage   for  locomotive  air  pumps 231* 

Westinghouse   Air   Brake  Co.,  Hose   mount- 
ing  and   clamping   machines 683* 

Wheel   arrangement   and   rail   stresses 379> 

Wheel   drop  pit,  Car,  by   J.  V.   Henry....  356* 

Wheel   shop.   New   devices  in    Soo   Line....  577* 

Wheels,    Changing    freight   car 378| 

Wheels;  The  grinding  of  car 242| 

Wickman,    J.    H.,    Railway    shop    fans    and 

blowers     166 

Williams,  E.   V.,  Train  the  new  men 34 

Williams,    M.    H.,    Accuracy    in    locomotive 

repairs     673* 

Williams.  M.   IT.,  Bolt  manufacture  in  rail- 
road   shops     465* 

Williams,    M.    H.,    Grinding    in    locomotive 

shops     629* 

Williams,  M.  H.,  Plain  knee  type  and  sim- 
ilar  milling  machines    41* 

Williams,    M.    H.,    The    railway    shop    tool 
room     335* 

tconununication. 


1 


1918— RAILWAY    MFXHANICAL   ENGINEER— Index, 


XI 


Wilniarth  &   Morman   Co.,   Drill  grinders. . .        65* 
wnimott,    W.    K..    Efficiency   in   the   car    de- 


partment 


461 


Winter.    Last   call    to    Prepare   for      .    .         . .      S418 
Wolcomb.    Harvey  DeWitt,   How  Jack   Win- 

pate  secured  a   raise 223 

Wolcomb.     Harvey      DeWitt,      The      female 

worker   in    railroad    shops 25 

Wolcomb.   Harvey   DeWitt,   The   real  test  is 

to   pet   results    409 

Wolcomb.   Harvey   DeWitt,   When   the   "Old 

Man"   showed   his    "pcp" 


625 


Woman   worker  in    railroad   shops.   The,   by 

Harvey    DeWitt   Wolcomb 25 

Women   fill   men's   places  in   shops 23 

Women    in    railroad    shop    work.    The    field 

for,   by    Margaret    Lampert 25 

Women   workers,    Selection  and  training  of, 

by  D.  C.  Buell 23 

Wood,    H.    F.,    Piston    travel    and    braking 

power 662 

Wood    milling    machine,    Oliver    Machinery 

Co 291* 

Wood  planer,  A  portable,  J.   D.   Wallace  & 

Co 424* 


•Illustrated  article;     §editorial;     fshort   non-illustrated  article  or  note; 


Wood,    Professor    A.    J.,    Co-operative    "rail- 
road-college"  course    19 

Wright,  J.   D.,  Paint  only  for  preservation.        38 

Y 

Yazoo  &  Mississippi  Valley,  Bench  drill ....  283* 
Yazoo     &      Mississippi      Valley,      Pneumatic 

bench    clamp    279* 

Yoder,      J.      H.,      Improved      apprenticeship 

methods   on    the    Pennsylvania 8* 

Young,   E.   W.,   Don't  neglect  the   boiler 35 

{communication. 


'■'     -  .'.Vt 


.•.>." 


'■^■\:-       . 


'  ' :'.\ 


■.v.>_ 


■O  ■%•■ 


t 


\ 


■\ 


A. 


r^r*  1^ 


ts 


al  En^iae^^ 


Contents  for  January,  1918 


rage 
Hon.  William  G.  McAdoo •>. ,.     2 


■\ 


3 


The  Duty  of  the  Railway  Man •:;  c 

Federal  Control  of  the  Railways 4 

Increase  Locomotive  Operating  Efficiency,  by  Clement  F.  Street 5 

Improved  Apprenticeship  Methods  on  the  Pennsylvania^  by  J.  H.  Yoder  8 

The  Railroad  Roll  of  Honor n 

The  Improper  Loading  of  Lumber 15 

Mechanical  Department  Overlooking  a  Real  Opportunity 18 

More  Service  from  the  Equipment. . . .f^VU  .^^ 21 

Women  Fill  Men's  Places  in  Shops \ 23 

The  Mechanical  Engineer ^-  ••  v-  •-•  •  • ^7 

Tips  from  Chief  Clerks  to  Supplymen 30 

Locomotive  Maintenance  Problem :.:..: 33 

Painters  Must  Protect  Equipment 38 

Plain  Knee  Type  and  Similar  Milling  Machines,  by  M.  H.  Williams.  .  41 

The  Universities  and  Equipment  Development    47 

Increase  Engine  Terminal  Output - .  *; 50 

Repair  the  Cars  and  Keep  Them  Moving   .  .>\,ji^^>]iw.v. , , 53 

Supplymen  Tell  of  Experiences  in  Railway  Offices, ..;./. 55 

New  Locomotive  Orders  in  1917.  . .  wv.;^*-r=ij. .  .i.iiis*:^. ; 58 

The  Freight  Car  Orders  in  1917 60 

New  Devices  63 

News  67 


/ 


CopyrxgUt   by  llarris  >jr  ILiv-iiig 


Hon.  William  G.  McAdoo 

Secretary  of  the  Treasury  and  Now  Also  Director  General  of  Railroads 


January,  1918 


RAILWAY     MECHANICAL     ENGINEER 


-V 


The    Duty   of^  the   Railway   Man 

.  I  #  •* 

.1  5 

You  Are  Now  Working  for  the  Government.    , 

You  Have  Been  Drafted  Into  the  Service  of  Your  Country. 

By  Proclamation,  President  Wilson  Has  Taken  Over  the  Rail- 
roads that  Our  Country  Might  Better  Do  Its  Part  in  the  War. 

As  You  Owe  Allegiance  to  Your  Country  You  Now  Owe  Alle- 
giance to  Yout  Job. 

Your  New  Chief — Director-General  McAdoo — Wants  Your 
Help.  He  Needs  You.  Give  Him  the  Best  that  Is  in  You. 
Stick  to  Your  Work  and  Do  It  Right.  Read  His  Appeal  to  You : 


<<np 


HIS  is  a  time  of  great  stress,  and 
the  attitude  of  every  employee 
should  be  determined  by  the  su- 
preme need  of  the  hour — duty  to  his  country 
first  of  all.  I  cannot  state  too  strongly  the 
necessity  for  devoted  and  loyal  service  by 
every  man  in  this  emergency.  Every  rail- 
road employee  is  now  in  effect  a  government 
employee  and  as  much  in  duty  bound  to  give 
his  best  service  to  his  country  as  if  he  wore 
the  uniform  of  the  United  States  army  and 
occupied  the  trenches  at  the  front.  Every 
unnecessary  delay  in  a  train  movement  vital- 
ly affects  our  soldiers  and  sailors  and  seri- 
ously impairs  our  ability  to  defend  our  rights 
and  our  liberties.  Every  man  whose  neglect 
or  indifference  causes  such  delays  may  be 
responsible  for  the  loss  of  the  son  of  some 


noble  American  mother  or  father.  It  is  as 
serious  to  the  country  for  an  employee  to  be 
a  slacker  in  his  work  as  for  a  man  to  be  a 
slacker  in  the  army. 

"The  present  serious  congestion  and  actual 
suffering  for  the  want  of  coal  and  other  sup- 
plies will  be  greatly  improved  and  may  be 
entirely  remedied  if  every  employee  will 
do  his  utmost  in  his  individual  task.  In  the 
name  of  patriotism,  therefore,  for  the  pro- 
tection of  our  sons  abroad  and  for  the  safety 
of  the  nation,  I  hope  that  every  man,  wher- 
ever placed,  will  do  his  level  best.  Let  us 
who  stay  at  home  be  ashamed  not  to  be  will- 
ing to  make  sacrifices  equally  as  great  as 
those  our  gallant  sons  are  already  making 
for  us  on  the  bloody  fields  of  France.** 


If  You  Never  Appreciated  the  Importance  of  Your  Position  in 
This  World  Struggle,  You  Should  at  This  Time. 

You  Are  the  Men  Behind  the  Men  Behind  the  Guns.     Back 
Them  Up.     Show  Your  Mettle  as  They  Are  Showing  Theirs. 

They  Depend  Upon  You. 

The  Countr}-  Depends  Upon  You. 

The  .\llies  Depend  Upon  You.  ;  ■  ' 

The  \\'orld  Depends  Upon  You. 


DO  YOUR  BIT  A 


DO  IT  WELL! 


EDERAL  Control  of  the  Railways 


Honorable   William   G.    McAdoo   Made    Director- 
General;  Requests  Full   Support  of  Railway  Men 


THE  past  few  weeks  have  been  full  of  interest  to  all 
railway  men.  On  December  26  President  Wilson 
'issued  a  procUmiation  taking  over  the  {possession  and 
operation  of  the  railways  of  the  United  States — "It  is  neces- 
sarj-  for  the  complete  mobilization  of  our  resources  that  the 
transportation  systems  of  the  country  should  be  organized 
and  employed  under  a  single  authority  and  a  simpiitied 
method  of  co-ohiination.  wiiich  liave  not  been  proved  pos- 
sible under  private  management  and  control,"  he  said. 

Hon.  William  G.  McAdoo,  Secretary  of  the  Treasury, 
was  appointed  director-general  and  took  control  of  the  roads 
at  noon,  December  28.  He  is  to  be  assisted  in  his  gigantic 
task  by  a  committee  of  advi.^^ors  or  cabinet  made  up  of  J.  S. 
Williams,  controller  of  the  currency  and  formerly  president 
of  the  Seaboard  Air  Line;  Hale  Holden,  president  of  the 
Chicago,  Burlington  &:  Quincy,  and  a  member  of  the  former 
Railroads'  War  Board;  Henry  Wa:lters.  chairman  of  the 
Atlantic  Coast  Line;  PMward  Chaml)ers,  vice-president  of 
the  Atchison,  Topeka  &  Santa  Fe,  and  Walker  D.  Hines, 
chairman  of  the  executive  committee  of  the  Atchison,  To- 
peka &  Santa  Fe.  A.  H.  Smith,  president  of  the  New  York 
Central,  was  appointed  temporary  assistant  to  the  director- 
general. 

In  his  first  order  Director-General  McAdoo  outlined  the 
status  of  the  employees  and  the  railroads.     He  .'^aid: 

"All  officers,  agents  and  employees  of  transportation  sys- 
tems may  continue  in  the  performance  of  their  present  regu- 
lar duties,  reporting  to  the  same  officers  as  heretofore  and 
on  the  same  terms  of  employment. 

''Any  officer,  agent  or  employee  desiring  to  retire  from 
his  employment  shall  give  the  usual  and  seasonable  notice 
to  the  proper  officer,  to  the  end  that  there  may  bt  no  inter- 
ruption or  impairment  of  the  transportation  service  recjuired 
for  the  successful  conduct  of  the  war  and  the  needs  of  gen- 
eral commerce. 

"All  transportation  systems  covered  by  proclamation  and 
order  shall  be  operated  as  a  national  system  of  transporta- 
tion, the  common  and  national  needs  ])eing  in  all  instances 
held  paramount  to  any  actual  or  supposed  corporate  advan- 
tage. All  terminals,  ports,  locomotives,  rolling  stock  and 
other  transportation  facilities  are  to  be  fully  utilized  to 
carry  out  this  purpose  without  regard  to  ownership." 

The  railroads  will  continue  to  be  operated  directly  by 
their  own  officers  except  and  until  the  director-general  shall 
find  occasion  to  order  a  change.  They  will  be  given  "a 
square  deal,"  he  has  promised,  and  ever\'  opportunity  to 
make  good,  with  such  help  as  the  Government  can  give  them 
and  under  the  presumption  that  they  will  not  be  disturbed 
except  for  good  cause.  Of  course,  the  director-general's 
power  is  paramount,  but  his  authority  is  superimposed  upon 
that  of  the  existing  organizations  and  not  substituted  for  it. 
His  purpose  is  to  secure  the  greatest  possible  efficiency  from 
the  use  of  the  existing  instrumentalities  of  the  railroads,  and 
he  believes  that  with  the  individual  interests  of  the  railroad 
.companies  absolutely  submerged  by  the  Government  guar- 
antee it  will  be  possible  to  work  out  many  plans  for  co- 
ordinating their  facilities  which  have  been  impracticable 
for  the  railroads  under  the  prohibition  of  the  laws  and  under 
the  pressure  of  their  individual  interests. 

On  Monday,  January  8,  the  director-general  issued  the 
following  appeal  to  all  railroad  employees  with  the  request 
that  it  be  posted  by  all  railroads: 

"The  Government  of  the  United  States  having  assumed 
possession  and   control   of  the  railroads   for  the  period   of 


the  present  war  with  Germany,  it  becomes  more  than  ever 
oljligatory  upon  every  officer  and  employee  of  the  railroads 
to  apply  himself  with  unreserved  energy  and  unquestioned 
loyalty  to  his  work. 

"The  supreme  interests  of  the  nation  have  compelled  the 
drafting  of  a  great  army  of  our' best  young  men  and  sending 
them  to  the  bloody  fi<?lds  of  France  to  fight  for  the  lives  and 
liberties  of  those  who  stav  at  home.  The  sacrifices  we  are 
exacting  of  these  noble  American  boys  call  to  us  who  stay 
at  home  with  an  irresistible  appeal  to  support  them  with 
our  most  unselfish  labor  and  effort  in  the  work  we  must  do 
at  home,  if  our  armies  are  to  save  America  from  the  serious 
dangers  that  confront  her.  Upon  the  railroads  rests  a  grave 
responsibility  for  the  success  of  the  war.  The  railroads  can- 
not be  efficiently  operated  without  the  whole-hearted  and 
loyal  support  of  every  one  in  the  service  from  the  highest 
to  the  lowest. 

"I  earnestly  appeal  to  you  to  apply  yourselves  with  new 
devotion  and  energy  to  your-^  work,  to  keep  trains  moving  on 
schedule  time  and  to  meet  the  demands  upon  the  transpor- 
tation lines,  so  that  our  soldiers  and  sailors  may  want  for 
nothing  which  will  enable  them  to  fight  the  enemy  to  a 
standstill  and  win  a  glorious  victory  for  united  America. 

"Every  railroad  officer  and  employee  is  now,  in  effect,  in 
the  service  of  the  United  States,  and  every  officer  and  em- 
ployee is  just  as  important  a  factor  in  winning  the  war  as 
the  men  in  uniform  who  are  fighting  in  the  trenches. 

"I  am  giving  careful  consideration  to  the  problems  of 
railroad  employees,  and  every  effort  will  be  made  to  deal 
with  these  problems  justly  and  fairly  and  at  the  earliest 
possible  moment.  There  should  be  a  new  incentive  to  every 
one  in  railroad  service  while  under  government  direction  to 
acquit  himself  with  honor  and  credit  to  himself  and  to  the 
country." 

CONGESTION    INVESTIGATED 

On  January-  1  Commissioner  McChord  of  the  Interstate 
Commerce  Commission  made  an  investigation  of  the  con- 
gestion of'  the  railways  in  the  east  for  the  director-general. 
He  has  received  reports  from  inspectors  at  the  principal  ter- 
minals which  showed  that  there  is  a  considerable  shortage  of 
power  on  many  roads,  a  shortage  of  labor  and  material 
to  repair  the  cars  and  locomotives,  and  that  there  is  a  large 
number  of  bad  order  cars.  On  the  lines  of  the  Pennsylvania 
Lines  West  at  the  Conway  yard  in  Pittsburgh,  there  were 
reported  1,744  bad  order  cars  out  of  a  total  of  6,379  cars  on 
hand.  -There  were  32  locomotives  at  that  terminal,  none  of 
which  %ere  O.  K.  for  service. 

On  the  Baltimore  &  Ohio  at  Philadelphia  there  were 
seven  B.  &  O.  and  one  U.  S.  locomotive  frozen,  and  15  addi- 
tional locomotives  were  out  of  service  for  repairs. 

The  New  York,  New  Haven  &  Hartford  was  in  the  worst 
condition.  On  December  31  it  was  reported  that  of  1,081 
locomotives  assigned  to  various  divisions,  303  were  in  shop 
for  repairs.  Power  is  needed  badly.  There  is  a  shortage 
of  material  for  repairs.  It  was  also  reported  that  locomo- 
tives were  leaving  terminals  without  proper  repairs,  causing 
delays  en  route.  Of  60  locomotives  assigned  to  road  freight 
service  on  the  Hartford  division,  22  were  in  shops. 

The  locomotive  situation  in  the  east  is  relieved  somewhat, 
as  now  the  Russian  orders  are  being  held  back  and  90  to  100 
of  the  Russian  engines  have  been  taken  for  use  here  as  well 
as  about  100  locomotives  built  for  General  Pershing's  army 
which  could  be  spared  for  a  time.  Also  165  locomotives 
which  were  for  the  western  lines  are  to  remain  in  the  east. 
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Increase  Locomotive 

Operating  Efficiency 


CLEMENT    F.    STREET 


DURING  the  past  ten  years  more  improvements  have  the  engine  house 

been  made  in  the  locomotives  in  use  on  the  railroads  of         The  engine  house  comes  ver\'  near  being  the  key  to  the 

this   country  than   in   any   other  equal   period   since  whole  question  of  locomotive  earnings.     The  best  designed, 

jthe  first  locomotive  was  built.     The  most  radical  have  been  best  built  and  best  operated,  locomotives   in  existence  will 

^in  the  dimensions  and  power,  and  to-day  there  are  hundreds  not  make  a  good  record  unless  they  are  backed  up  by  a  good 

jof  them  in  service  which  ten  * —  '  — ' '  — 


:/j  years    ago    would    have   been 
^  "I  thought    entirely    impractical, 
I  if  not  impossible,  from  either 
standpoint.      Many    important 
improvements  have  also  been 
imade  in  designs  as  well  as  in 
Ithe   way   of  attachments   and 
appliances  for  increasing  their 
.efficiency,  and  today  they  are 
producing  a  horsepower  at  the 
drawbar  at  a  cost  in  pounds  of 
coal  which  ten  years  ago  would 
have   been   considered    impos- 
sible of  attainment.     The  end 
s  not  yet,  and  while  ten,  and 
:ven    twenty,    years    ago    we 
ould  frequently  hear  that  the 
aximum  had  been  reached  in 
oth  power  and  efficiency,  to- 
aymve  seldom  hear  such  a  re- 
ark,    and    many    promising 
mprovem6nts  are  under  way. 
We  have  been  reading  and 
earing    much    about    all    of 
ese  things,  but  we  read  and 
ear  very  little  about  the  im- 
rovements   which  have  been, 
nd   are,   being   made   in   the 
•pe^ation  of  locomotives,  with 
view    of    increasing    their 
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'O  GET  THE  BEST  efficiency  from  a 
locomotive  it  must  be  properly  main- 
tained. This  means  that  there  must 
be  adequate  repair  facilities  at  engine  houses. 
'This  is  axiomatic,  yet  there  are  many,  ma'ny 
cases  where  the  engine  house  facilities  have 
been  almost  entirely  ignored.  Anything  was 
good  enough  for  the  engine  house.  Today 
the  railways,  through  the  shortage  of  power, 
are  finding  how  necessary  well  equipped  and 
well  organized  engine  house  forces  really 
are.  In  the  future,  if  the  lesson  is  properly 
learner^,  there  will  be  nothing  too  good  for 
the  engine  house. 

New  power  has  not  been  obtained  on  ac- 
count of  the  price  and  the  scarcity  of  ma- 
terials. The  existing  power  must  be  worked 
to  the  limit  of  capacity.  Improvements  that 
will  increase  the  operating  efficiency  of  loco- 
motives should  and  must  be  made.  They  are 
necessary  in  the  interests  of  the  welfare  of 
the  nation. 


eammgs.    It  is  the  purpose  of 

ihis   article   to   treat    with    some    features    of   this    subject. 


engine  house,  and  poor  loco- 
motives, with  the  backing  of  a 
good  engine  house  will  make  a 
better  showing  than  good  loco-  \ 
motives  with  a  poor  engine 
house. 

It  has,  for  many  years,  and 
in  all  lines  of  pianufacture, 
been  well  understood  that  it 
pays  to  give  workmen  a  com- 
fortable place  in  which  to 
^work,  and  good  tools  to  work 
with,  and  railroad  managers 
recognize  the  fact  that  this  ap- 
plies to  an  engine  house.  As 
a  resuli,  the  design  and  layout 
of  modern  engine  houses  has 
been  given  careful  study  by 
competent  engineers,  and  they 
are  just  as  great  an  improve- 
ment over  the  old  ones  as  the 
modern  locomotives  are  over 
the  old  locomotives.  The 
question  of  their  location  has 
been  given  careful  study,  and 
they  are  so  placed  as  to  cause 
the  least  loss  of  time  in  lo- 
comotive turnings.  They  are 
of  concrete,  or  other  fireproof 
material,  with  many  windows 
of  large  dimensions,  which 
give  good  daylight;  they  have 


well-laid  floors,  which  can  be  kept  dry  and  clean  with  little 

A  locomotive  is  the  only  thing  on  a  railroad  which  earns  trouble;  they  ^ave  good  heating  and  electric  lighting  sys- 

loney.     When  the  locomotives  on  a  railroad  are  working  tems,  and  also  equipment  for  washing  out  boilers  with  hot 

to  their  maximum  capzrcity,  both  in  tonnage  hauled  and  time  water;  they  have  a  machine  shop  under  the  same  roof — not 

Ipulling  trains,  the  earnings  of  that  road  are  at  their  max-  a  half  mile  away — and  this  shop  has  a  full  equipment  of  all 

|imum.    Consequently,  the  primary  efforts  of  railway  operat-  the  tools  required  for  making  the  regular  engine  house  repairs. 

officers  are  constantly  being  directed  to  the  problem  of  A  storehouses  also  under  the  same  roof,  from  which  all 

loading  locomotives  to  full  capacity  and  keeping  them  moving.  supplies  can  be  drawn  for  both  repairs  and  running.     The 
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oil  house  is  located  just  as  near  as  it  is  safe  to  locate  it, 
and  a  regular  man  in  charge  saves  time  and  waste  in 
promptly  dealing  out  supplies,  and  also  reduces  fire  risk. 
With  good  equipment,  such  as  this,  good  results  are  being 
obtained. 

On  the  other  hand,  many  old  engine  houses  are  still  in 
existence — dismal  buildings — where  we  see  men  groping 
around  in  the  dark,  without  adequate  heating,  lighting,  or 
ventilating  systems,  wading  through  water,  mud  and  ashes, 
at  long  distances  from  machine  tools  and  supplies,  and  the 
only  wonder  is  that  they  do  as  well  as  they  do.  The  latter 
conditions  do  not  exist  by  choice,  but  by  necessity,  and  where 
we  do  find  them,  we  also  find  that  the  road  maintaining  them 
does  not  have  the  money  with  which  to  make  necessary  im- 
provements. The  day  in  which  anything  was  considered 
good  enough  for  an  engine  house  has  gone. 

Engine  house  supervision  is  being  given  attention  because 
it  also  is  of  vital  importance.  In  fact,  it  is  fully  as  im- 
portant as  good  buildings  and  equipment,  for  the  reason 
that  the  saying  that  "a  good  workman  with  poor  tools  will 
produce  better  results  than  will  a  poor  workman  with  good 
tools,"  will  apply  to  an  engine  house.  The  job  of  the  engine 
house  foreman  is  not  much  sought  after,  and  this  is  not  as  it 
should  be,  as  it  affords  an  unusual  opportunity  for  a  man  to 
show  his  real  ability.  Any  man  who  can  make  an  unqualified 
success  as  an  engine-house  foreman  is  fully  equipped  for 
the  next  step  in  advance  to  the  position  of  master  mechanic. 

The  customary,  but  not  universal,  practice  is  to  take  a 
shop-man  for  this  job,  and  preferably  one  who  has  had  ex- 
perience as  a  locomotive  eng<neer,  which  is  all  right.  Men 
who  have  both  these  qualifications  are,  however,  growing 
more  and  more  difficult  to  secure,  and  it  might  be  found 
advantageous  to  institute  a  regular  system  of  training  for 
the  position.  Very  few  men  go  from  the  shop  to  the  road, 
or  from  the  road  to  the  shop.  If  it  was  more  generally  under- 
stood that  men  who  did  do  this  would  be  the  first  to  have 
consideration  for  advancement,  more  of  them  would  do  it, 
and  the  result  would  be  that  the  railroads  would  have  a  larger 
number  of  men  from  which  to  make  selections  for  this  posi- 
tion. 

The  engine  house  has  much  to  do  with  locomotive  mileage 
between  shoppings.  By  "babying"  a  machine,  and  giving 
it  an  elaborate  and  expensive  supervision,  it  is  possible  to 
bring  this  up  to  unusual  figures.  A  sample  of  what  can  be 
done  along  this  line  is  in  the  records  of  the  Chicago,  Mil- 
"waukee  &  St.  Paul.  A  16  in.  by  24  in.  eight- wheel  locomo- 
tive was  built  at  the  West  Milwaukee  shops,  and  placed  in 
service  in  October,  1889.  It  was  not  taken  in  the  shops  for 
general  repairs  until  October,  1893,  a  period  of  four  years, 
and  during  this  time  the  engine  made  an  aggregate  of  224,907 
miles,  or  an  average  of  nearly  4,700  miles  per  month.  Of 
course,  a  great  many  running  repairs  were  made,  such  as 
tire  changing,  renewal  of  driving-box  brasses,  etc.,  at  the 
engine  house.  During  this  period,  the  locomotive  received 
the  best  care  it  was  possible  to  give  it.  It  was  on  a 
regular  run,  in  charge  of  a  regular  crew  on  a  long  run,  and 
was  "babied"  to  an  extent  which  would  hardly  seem  to  be 
practical  in  regular  operation.  This  is  one  instance,  and 
is  merely  an  example  of  what  can  be  done  when  every  pos- 
sible effort  is  centered,  on  one  locomotive. 

LOCOMOTIVE    MILEAGE 

It  used  to  be  quite  generally  accepted  that  one  hundred 
miles  was  a  day's  run  for  a  locomotive,  and  that  after 
making  this  mileage  it  must  go  to  the  engine  house.  It  has, 
however,  for  many  years  been  understood  that  this  was  not 
the  best  practice,  and  that  a  greater  mileage  than  this  should 
be  made.  As  far  back  as  1888,  J.  H.  Setchel,  in  his  presi- 
dential address  to  the  Railway  Master  Mechanics'  Associa- 
tion, said:  "Locomotives  should  wear  out  and  not  rust  out, 
and  when  this  is  properly  understood  and  acted  on,  locomo- 


tives will  run  six  and  eight  thousand  miles  per  month,  where 
they  now  run  three  or  four  at  the  most."  The  truth  of  this 
statement  was  generally  understood  at  that  time,  and  has 
never  been  challenged.  While  the  subject  has  been  many 
times  discussed,  all  of  the  discussion  has  been  regarding  the 
best  means  for  accomplishing  an  end,  the  desirability  of 
which  was  a  foregone  conclusion. 

So  far  as  the  locomotive  as  a  machine  is  concerned,  a  run 
of  one  hundred  miles  (barring  delays)  is  not  much  more 
than  a  good  warming  up,  and  there  is  no  reason  why  it  should 
not  run  three  hundred  or  four  hundred  miles  a  day.  The 
arrangement  of  crews  is  another  question,  and  also  that  of 
turning  points  and  terminals.  A  practical  and  advantageous 
solution  of  both  of  these  is  beset  with  troublesome  and  annoy- 
ing problems,  but  none  of  them  are  insurmountable,  and  they 
have  been,  and  are  being,  solved.  As  a  result,  we  have  loco- 
motives regularly  assigned  to  runs  aggregating  three  hundred 
and  four  hundred  miles  per  day  in  freight  service.  In  order 
to  make  this  mileage,  a  locomotive  cannot  be  held  on  side 
tracks,  but  must  be  kept  moving.  Right  here  is  where  an- 
other great  advance  has  been  made  in  railroad^  operation. 
The  stopping  and  holding  of  a  freight  train  for  trivial 
reasons  used  to  be  a  common  occurrence,  but  this  is  no 
longer  the  case.  With  double  tracks,  good  signal  systems 
and  good  despatching,  it  is  possible  to  run  an  entire  division 
without  stopping,  except  for  water.  One  of  the  most  wasteful 
and  vicious  practices  ever  instituted  on  our  railroads  was 
the  stopping  of  freight  trains  for  orders,  and  tnjs  is  being 
rapidly  relegated  to  the  scrap  pile,  where  it  belongs. 

The  stopping  of  a  five  or  six  thousand  ton  train  without 
good  and  sufficient  reason  is  a  serious  offense  against  good 
operation,  and  it  is  being  looked  upon  as  such  and  treated 
accordingly. 

A  number  of  years  ago  I  was  on  a  locomotive  hauling 
4,600  tons  when  a  track  foreman  held  a  red  flag  in  front 
of  it,  until  it  came  to  a  dead  stop,  with  the  train  standing  on 
a  curve,  and  then  stepped  aside  and  signaled  to  go  ahead. 
In  trying  to  start,  two  drawbars  were  pulled  out,  and  it  was 
two  hours  before  the  train  was  again  under  way.  By  this 
time  three  or  four  additional  trains  were  lined  up  behind 
it,  and  one  track  of  the  division  was  tied  up.  The  trackmen 
were  only  leveling  up  the  tracks  and  tamping  ties,  and  the 
train  could  just  as  well  have  been  allowed  to  keep  moving 
at  a  low  speed,  as  there  was  not  the  slightest  danger  of  a 
derailment.  These  things  are  now  being  watched  more 
closely,  and  this  could  not  occur  todav. 

COAL 

There  has  probably  been  more  said  and  more  written 
about  coal  than  any  other  subject  in  connection  with  the 
operation  of  locomotives,  and  coal  saving  has  been  so  well 
thrashed  out  that  there  would  seem  to  be  little  left  to  say, 
but,  like  the  poor,  this  is  always  with  us,  and  always  will  be. 

While,  from  some  points  of  view,  we  have  made  wonderful 
progress  in  coal  saving,  from  others,  we  have  hardly 
scratched  the  surface.  One  of  the  latter  is  in  regard  to 
the  size,  or  physical  condition  of  the  coal.  It  was  formerly 
believed  that  the  chemical  analysis  was  the  only  test,  and 
only  two  grades  as  to  size  were  generally  used,  viz.:  run- 
of-mine  and  slack.  On  some  roads  lump  was  supplied  for 
passenger  runs,  but,  as  a  rule,  run-of-mine  was  used.  It  was 
also  generally  believed  that  there  were  only  two  grades  of 
coal  as  to  quality,  that  is,  good  coal  and  poor  coal. 

Both  these  beliefs  are  rapidly  being  changed,  and  it  is 
becoming  recognized  that  what  is  good  coal  for  one  locomotive 
might  be  poor  coal  for  another,  and  coal  which  would  result 
in  a  locomotive  failure  on  one  locomotive  would  give  perfect 
results  on  another.  There  are  to-day  large  numbers  of 
locomotives  running  and  giving  excellent  results  with  grades 
of  coal,  which,  five  years  ago,  were  considered  so  poor  as 
to  be  useless.     This  has  been  accomplished  by  fitting  the 
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locomotives  with  appliances  specially  designed  to  enable 
them  to  burn  low  grade  coal. 

The  question  of  the  size  of  coal  is  of  such  importance 
that  a  committee  was  appointed  by  the  International  Rail- 
way Fuel  Association  to  conduct  a  series  of  tests,  the  main 
object  of  which  was  to  determine  the  most  desirable  size  of 
bituminous  coal  to  use  on  locomotives.  A  complete  and 
exhaustive  series  of  tests  was  made  by  this  committee  at 
the  University  of  Illinois,  during  which  six  different  sizes 
of  coal  were  tested.  The  bituminous  coal  operators  have  for 
•  some  time  been  grading  their  produce  as  to  size  to  a  limited 
extent,  and,  under  normal  conditions,  this  practice  will  be 
extended  more  and  more,  as  it  has  been  found  advanta- 
geous to  both  the  producer  and  consumer.  The  probability  is 
that  at  no  very  distant  day  the  grading  of  bituminous  coal  as 
to  size  will,  under  normal  conditions,  be  just  as  complete 
and  just  as  universal  as  is  the  grading  of  anthracite. 

Locomotive  coaling  plants  are  now  being  built  to  provide 
for  the  handling  of  different  sizes  of  coal,  and  this  practice 
'•'  will,  under  normal  conditions,  be  extended.  This  neces- 
sitates a  more  careful  supervision  of  these  plants,  and  the 
men  in  charge  must  be  of  a  higher  grade  of  intelligence 
than  formerly. 

Some  railroads  are  using  a  mixture  of  anthracite  and 
l)ituminous  coal  and  formerly  they  were  put  on  the  tanks  in 
alternate  layers  and  the  fireman  depended  upoo  to  see  that 
tlie  mixing  was  properly  completed.  This  practice  is  being 
imj)roved  on  by  the  installation  of  mechanical  mixing  plants 
in  which  the  two  coals  are  thoroughly  and  mechanically 
mixed  in  the  coaling  station  and  before  being  put  on  the 
tender  of  the  locomotive.  The  results  from  this  practice 
have  been  found  to  be  of  sufficient  advantage  to  more  than 
compensate  for  the  slight  additional  expense. 

In  fact,  it  is  now  well  recognized  that  it  is  a  good 
investment  to  go  to  almost  any  trouble  and  expense  to  see 
that  the  coal  placed  on  the  tank  of  a  locomotive  is  of  such 
a  character  as  to  preclude  any  danger  of  a  locomotive  delay 
or  failure  which  the  crew  could  claim  was  due  to  the  coal. 

THE    FIREMAN 

The  instruction  of  firemen  is  being  given  more  attention 
than  formerly,  as  it  is  well  understood  that  with  improper 
firing,  twenty  to  thirty  per  cent  of  the  coal  is  wasted.  There 
are  to-day  more  traveling  firemen  employed  than  ever  before, 
and  the  practice  of  employing  them  is  being  extended,  as 
they  are  found  a  good  investment,  not  only  because  of  the 
saving  they  make  in  the  coal  burned,  but  also  in  the  reduc- 
tion in  train  delays  owing  to  failures  for  steam  due  to  bad 
tiring.  Furthermore,  correct .  firing  is  essential  to  a  loco- 
motive hauling  full  tonnage  and  being  worked  to  full 
capacity,  and  a  good  fireman  can  be  depended  on  to  take 
10  to  15  per  cent  more  tons  over  a  division  than  a  poor  one. 

Correct  firing  was  a  hobby  of  the  late  C.  W.  Hayes, 
superintendent  locomotive  operation  of  the  Erie  Railroad, 
and  while  this  was  pretty  generally  known,  I  doubt  if  the 
results  he  obtained  from  riding  this  hobby  were  as  well 
known.  From  what  I  saw  of  the  locomotives  under  his 
supervision,  and  from  what  I  learned  regarding  them  from 
experts  in  my  employ,  I  formed  the  opinion  that  the  average 
of  the  firing  done  on  them  was  better  than  any  other  I  know 
anything  about.  As  a  result  of  the  careful  and  persistent 
following  up  which  Mr.  Hayes  gave  this  subject,  I  know 
that  these  lo^motives  were  worked  more  nearly  to  their 
full  capacity  than  is  usual  with  hand  firing,  and  I  have 
every  reason  to  believe  they  were  burning  less  coal  in  relation 
to  the  work  done.  I  have  looked  in  the  fireboxes  of  many 
locomotives  on  that  road  and  found  many  fires  which  showed 
clearly  that  the  fireman  had  been  doing  a  good  job.  On  the 
other  hand  I  have  looked  in  the  fireboxes  of  locomotives  on 
other  roads,  some  of  the  officials  of  which  roads  were  in 
the  habit  of  using  their  most  patronizing  tone  of  voice  when 


speaking  of  "The  Poor  Old  Erie,"  and  have  found  many 
of  them  so  full  of  coal  and  ashes  that  they  would  fall  out 
cf  the  fire  door  when  it  was  opened. 

There  is  probably  no  other  line  of  work  of  equal  import- 
ance where  men  have  the  proposition  put  up  to  them  with  as 
little  instruction  and  preparation  as  they  have  when  they 
tackle  the  job  of  firing  a  locomotive,  and  I  doubt  if  there 
is  any  other  place  on  a  railroad  where  more  effectual  safe- 
guards can.  be  erected  against  possible  waste  than  can  be 
done  by  a  well  organized  force  of  firemen  instructors. 

SUMMARY 

The  railroads  of  this  country  have  for  several  years  past 
been  showing  an  increase  in  net  earnings  in  the  face  of 
reductions  in  rates  and  increases  in  operating  expenses,  and 
they  have  been  doing  this  with  a  regularity  and  to  an  extent 
which  has  resulted  in  the  belief  in  many  minds  that  the 
rates  which  they  have  been  receiving  were  too  high,  and 
should  be  even  further  reduced.  If  the  foregoing  state- 
ments of  what  has  been,  and  is  being  done,  are  given  careful 
consideration,  it  will  bfe  seen  that  the  good  showings  which 
have  been  made,  are  the  result  of  the  outlay  of  large  sums 
of  money  in  a  carefully  analyzed  system  of  improvements 
for  increasing  efficiency.  The  railroads  have  l)een  buying 
locomotives  of  the  greatest  hauling  capacity  ever  known,  and 
also  the  most  efficient  in  operation.  They  have  also  been 
furnishing  better  engine  house  supervision,  increasing  loco- 
motive mileage,  reducing  train  delays,  using  better  coal,  and 
giving  better  supervision  to  the  burning  of  coal.  This  is 
not  the  entire  list  by  any  means,  but  as  a  result  of  these 
and  other  things,  all  with  the  same  object  in  view,  the  rail- 
roads of  the  United  States  have  been  for  many  years  and 
are  to-day,  hauling  a  ton  of  freight  one  mile  at  a  less  cost 
than  it  ever  has  been  or  is  being  done  in  any  other  country 
in  the  world,  and  are  carrying  passengers  at  a  less  cost  and 
in  greater  comfort  than  they  think  of  expecting  elsewhere. 


WATCH  THE  HIGH  WATER  MAN 

Some  locomotive  engineers  seem  possessed  to  earn*-  the 
water  too  high  in  the  boiler.  It  is  a  practice  that  wastes 
coal  and  interferes  with  the  proper  performance  of  the  loco- 
motive. High  water  restricts  the  steam  space  and  gives  the 
steam  a  much  too  high  degree  of  priming.  It  is  particu- 
larly objectionable  on  superheater  locomotives.  If  the 
water  level  is  kept  at  such  a  point  that  water  is  carried  over 
through  the  throttle  and  dr}-  pipe  into  the  superheater,  the 
latter  has  to  turn  this  water  into  steam,  thus  giving  up  part 
of  its  surface  for  evaporative  purposes,  and  there  is  a  conse- 
quent reduction  in  the  amount  of  superheat  obtained  and  a 
falling  off  in  the  locomoti^'s  performance.  The  super- 
heater is  placed  in  a  locomotive  for  the  purpose  of  super- 
heating steam,  not  for  evaporating  water.  The  so-called 
"high  water  man''  should  lie  carefully  watched  and  instructed 
in  carr}'ing  the  water  level  at  a  point  as  low  as  possible,  con- 
sistent with  safety.  This  is  a  point  which  should  lie  the 
subject  of  constant  care  and  attention  on  the  part  of  the 
enginemen  and  road  foremen.  If  given  the  attention  it  de- 
serves, it  will  bring  results  which  will  pay  for  the  time  and 
energy  taken  to  watch  it. 


Pennsylvania  Holds  Fast  Train  for  Sick  Watchman. 
— The  Pennsylvania  Railroad  company  showed  the  human 
side  of  the  corporation  one  morning  recently  when  it  held  up 
one  of  its  through  passenger  trains,  running  as  an  extra  with 
first  class  privileges,  for  half  an  hour  to  get  a  doctor  on  board 
who  would  carr\-  relief  to  a  lone  watchman  in  a  little  box  six 
miles  west  of  Lewistown  Junction,  Pa.,  suffering  from  an 
acute  attack  of  cramps.  After  the  doctor  had  administered 
first  aid  to  the  sick  watchman,  both  were  brought  to  a  local 
hospital  in  the  caboose  of  a  freight  train. 


THE  OCCUPATIONS  of  machinist,  boilermaker, 
blacksmith,  etc.,  which  require  a  high  degree  of 
mechanical  skill  and  are  necessary  in  time  of  peace, 
become  a  national  asset  in  time  of  war.  The  importance 
of  railway  workers  trained  in 
these  trades,  during  periods  ^jf-"^ 
national  emergency,  has  been 
demonstrated  during  the/past 
few  months.  A  statement  has 
been  issued  by  the  national 
government  calling  /Jlttention 
to  the  necessity  of  developing 
a  body  of  highly  trained  in- 
dustrial workers,  son  that  the 
war  may  be  pushed^o  a  suc- 
cessful '  conclusion.  It  is, 
therefore\  imperative  that  those 
in  charge  of  training  me- 
chanics do  not  grow  lax  in 
their  efforts  and  that  the  num- 
ber of  apprentices  learning 
trades  be  kept  to  the  highest 
possible  point  consistent  with 
the  shop  efficiency. 

Owing  to  the  scarcity  of 
skilled  men  at  this  time  there 
is  ample  opportunity  to  place 
the  more  advanced  apprentices 
on  productive  work.  This 
will  help  the  apprentice  to 
develop  confidence  in  himself, 
and  in  the  meantime  increase 
shop  output.  Present  condi- 
tions again  demonstrate  the 
lack  of  a  sufficient  number  of 
thoroughly  trained  mechanics. 

It  is  unfortunate  that  it  takes  times  like  the  present  to  wake 
us  up  to  the  fact  that  skilled  men  are  an  absolute  necessity. 
Those  concerns  which  have  well-established  apprenticeship 
systems  have  not  fared  as  badly  as  those  which  are  not 
so  fortunate.     However,  it  is  also  a  fact  with  those  concerns 


THE  PENNSYLVANIA  Railroad  has 
always  given  much  attention  to  the 
training  of  its  employees  in  the  me- 
chanical department.  There  has  possibly 
been,  however,  too  great  an  emphasis  placed 
on  the  training  of  college  men  for  the  more 
important  positions  and  too  large  a  gap  be- 
tween the  regular  and  the  special  apprentices. 
Mr.  Yoder  sketches  the  latest  developments 
in  the  apprenticeship  course  from  which  it 
appears  that  this  gap  has  been  filled  and  that 
it  is  now  possible  for  the  regular  apprentice 
to  go  as  high  as  his  abilities  and  energy  will 
permit.  Indeed,  regular  apprentices  are  en- 
couraged to  qualify  for  the  more  important 
positions. 

The  wisdom  of  modern  apprenticeship 
methods  advocated  by  such  men  as  Basford, 
Cross  and  Thomas  is  being  emphasized  in 
the  present  emergency  and  it  is  to  be  hoped 
that  the  railroads  will  awaken  to  the  abso- 
lute necessity  of  adopting  such  methods. 


that  have  a  well-established  system  that  apprentices  have 
not  always  been  hired  with  a  definite  degree  of  regularity. 
In  order  that  appienticeship  be  successful  and  supply  the 
ever-increasing  needs  for  skilled  men  it  is  imperative  that 

a  definite  minimum  number 
of  apprentices  be  hired  every 
month,  irrespective  of  in- 
dustrial conditions  for  the 
time  being.  In  many  cases 
where  too  few  apprentices 
were  hired  in  the  past  the  re- 
sult was  that  at  times  like  the 
present  an  insufficient  number 
of  graduates  are  forthcoming. 

Much  has  already  been 
written  about  apprenticeship 
but  present  conditions,  due  to 
the  war,  demand  with  increas- 
ing importance  that  the  me- 
chanical department  of  the 
railroad  have  a  well-estab- 
lished apprenticeship  system 
which  provides: 

First — The  training  of  com- 
petent skilled  and  intelligent 
mechanics. 

Second — The  training  of 
men  for  minor  executive  posi- 
tions. 

Third — The  training  of 
men,  who  are  college  gradu- 
ates, for  executive  positions 
requiring  an  engineering  edu- 
cation. 

Fourth — School    instruction 
co-incidfent  with  the  work  be- 
ing done  by  the  apprentices  in  the  shop. 

With  the  above  objects  in  view,  there  are  established  on 
the  Pennsylvania  Railroad  three  grades  of  apprentices; 
namely.  Regular,  First-class  and  Special.  The  regular 
apprentices  comprise  the  major  part  of  the  apprentices  em- 
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ployed.    These  graduate  as  mechanics  and  are  given  employ-  condition  makes  it  imjjerative  that  the  standard  of  the  other 

ment  in   the  shops  and  engine  houses.      It  is  toward  this  grades  be  raised  to  fill  this  gap.     It  is  encouraging  to  note 

[class  that  the  main  effort  is  directed.     The  training  is  such  too  that  the  first-class  apprentices  are  being  used  in  many 

[as  to  embody  every  phase  of  shop  work  encountered  in  build-  cases  where  special  apprentices  were  formerly  employed, 
[ing  or   repairing   railway   equipment.      At  the   end   of   the  j         apprentice  school 

Perhaps  no  other  factor  has  had  a  greater  influence  in 
improving  the  apprenticeship  system  than  the  establishment, 
by  the  company,  of  its  apprentice  schools.  An  experimental 
school  was  established  in  February,  1910,  by  having  two 
instructors  from  the  Pennsylvania  State  College  conduct  a 
class  consisting  of  thirty  selected  apprentices.  This  class 
met  twice  a  week  for  two  hours  each  period  and  proved  to 
be  such  a  success  that  in  the  following  September  two  in- 
structors were  employed  by  the  company  and  placed  on  the 
rolls  of  the  superintendent  of  motive  power.  Eastern  Peimsyl- 
vania  division. 

The  enrollment  at  the  beginning  of  the  first  school  year 
was  180  while  in  July  of  the  following  year  this  number 
had  increased  to  277.  The  development  has  since  beoi 
rapid  and  within  the  last  tv\o  years  the  instruction  system 
has  been  extended  to  include  all  shops  on  the  Lines  East 
There  are  now  eleven  schools,  and  apprentices  at  all  shops 
receive  practically  the  same  training.  The  largest  school 
is  at  Altoona,  where  235  apprentices  are  now  enrolled.  In 
these  schools  apprentices  are  given  a  thorough  training  in 
the  underlying  physical  and  mathematical  principles  of  their 
respective  trades.  The  object  is  to  give  regular  and  first- 
class  apprentices  the  benefit  of  education  and  thereby  make 
them  of  more  value  to  themselves  and  more  efficient  workmen. 

The  subjects  taught  unfold  reasons  for  things  done  in  the 
shops,  the  school  and  shop  work  being  closely  coordinated. 
Problems  are  given  which  require  shop  experience  to  be  an- 
swered intelligently.  In  this  way  habits  of  obser\'ation  are 
early  acquired  and  the  apprentice  learns  to  analyze  difficult 
Third   Year   Apprentice  Turning   Tires   in  the  Wheei   Shop  situations  and   arrive  at  a  proper  solution  of  his  problems. 

In  addition  a  thorough  grounding  in  practical  mathematics 
four-year  training  they  are  highly  skilled  mechanics  and  and  mechanics  is  included  in  the  school  course.  The  prob- 
can  follow  successfully  any  one  of  a  number  of  activities.  lems  given  are  practical,  and   whenever  possible  are  made 

First-class  apprentices  are  appointed  from  regular  ap- 
prentices after  serving  three  years.  They  win  this  recogni- 
tion through  diligent  application  in  both  the  shops  and 
school  and  after  having  demonstrated  their  fitness  to  be 
advanced  to  the  highest  standing.  Apprentices  from  all 
shops  have  opportunity  to  become  first-class  apprentices.  If 
appointed  to  this  advanced  standing  they  must  be  trans- 
ferred to  Altoona,  since  all  first-class  apprentices  are  trained 
at  these  shops.  The  schedule  embodies  a  wide  range  of  all 
phases  of  railroad  work  which  fits  the  first-class  apprentice 
to  occupy  positions  of  minor  responsibility  and  leadership 
upon  the  completion  of  his  course.  ^Many  are  appointed  to 
important  positions  after  proving  themselves  worthy  and 
competent,  and  are  in  line  for  further  advancement.  As  a 
prize  to  the  best  and  most  capable,  one  first-class  apprentice 
each  year  is  advanced  to  the  grade  of  motive  power  inspector 
and  placed  on  the  same  standing  as  graduate  special  ap- 
prentices. This  means  that  if  those  so  appointed  continue 
to  develop,  they  will  be  in  line  for  promotion  to  the  higher 
positions  the  same  as  graduate  special  apprentices. 

Special  apprentices  are  graduates  of  recognized  technical 
colleges  or  universities  who  serve  three  years  at  the  Altoona 
shops.  The  greater  part  of  the  time  is  devoted  to  intensive 
training  in  all  phases  of  shop  work,  including  car  building 
and  repairing,  enginehouse  work,  and  locomotive  firing.  The 
aim  is  not  to  develop  skill  and  mechanical  dexterity,  but  to 
give  a  general  insight  into  shop  conditions,  locomotive  opera- 
tion, etc.,  so  that  as  higher  officials  these  men  will  be  able 
to  make  judicious  decisions  on  important  work  that  may 
come  before  them  as  executives.  It  is  unfortunate  though 
that  there  are  so  few  special  apprentices  at  this  time  due  to 
the  unprecedented  demand  for  college  trained  men.     This 
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to  apply  to  some  phase  of  work  which  may  come  under  the 
immediate  observation  of  the  apprentice.  The  texts  used 
are  especially  adapted  for  instntction  in  Pennsylvania  Rail- 
road standards  and  methods.     The  instruction  given  covers 
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TUl".  (MCll'AriONS  <.f  ina.!iini>t.  l.(Ml»rni;ikir. 
Iil.n  k-inith,  rt(..  whidi  rniuirc  ;i  liiuh  (k-ii;rfc  of 
HUH  liani*  al  .->kill  and  an-  iu'ii'»ary  in  time  of  peace, 
beeonie  a  national  asset  in  time  i>i  war.  The  iniportanee 
of  railwav  workers  trained  in 
tlu-^e  trado.  durinu  iierio<l>  ot 
national  emergent},  Ikis  been 
dinmn^lrated  (luring  tiie  pa^t 
few  nn.ntli-.  A  stateniiiu  lias 
Itein  i>>ued  l>y  the  national 
governnuiil  ealling  attention 
to  tile  ni*e^>ity  of  deviiloping 
a  1)(mI\  of  liiLrlilx  trained  in- 
dustrial wurker*.  .-<•  lliat  the 
war  ma\'  \>v  pushed  t<')  a  sue- 
ie>'«ful  c'onelu.-ion.  It  is, 
therePirt-.  imperative  that  those 
in  iliarge  of  trainini;  nie- 
tlianie-  do  n«it  urow  lax  in 
their  efforts  and  thai  the  num- 
ber of  apprenti»e>  iearning 
trade-  I.e  kept  t(»  the  hi^he-l 
po>siMe  point  (on-i-tent  with 
the  sho|)  efficieney. 

Owing  to  the  searcit\  (tf 
.-killed  men  at  this  time  there 
is  ample  opportunity  to  phue 
the  more,  advaneed  apprentiee> 
on  pnKJuetive  work.  This 
will  help  the  apprentite  to 
develop  lont'idenee  in  himself, 
and  in  th«'  meantime  in*  rcase 
shop  output.  Present  condi- 
tions again  demonstrate  the 
lack  ot  a  suftu  ient  number  of 
thoroughly  trained  mechanics 

It  i-  unfortunate  that  it  take-  times  like  the  present  to  wake 
us  up  to  the  faet  that  skilled  men  are  an  absolute  necessity. 
'I'ho-e  coiut'rn.i  whieh  hav*'  uiil-establi-hed  apprentice-hiii 
.systems  have  not  fared  a>  badly  as  those  which  are  not 
?o  fortunate.     However,  it  i-  also  a  faet  with  those  concerns 


THE  PENNSYLVANIA  Railroad  has 
always  given  much  attention  to  the 
training  of  its  employees  in  the  me- 
chanical department.  There  has  possibly 
been,  however,  too  great  an  emphasis  placed 
on  the  training  of  college  men  for  the  more 
important  positions  and  too  large  a  gap  be- 
tween the  regular  and  the  special  apprentices. 
Mr.  Yoder  sketches  the  latest  developments 
in  the  apprenticeship  course  from  which  it 
appears  that  this  gap  has  been  filled  and  that 
it  is  now  possible  for  the  regular  apprentice 
to  go  as  high  as  his  abilities  and  energy  will 
permit.  Indeed,  regular  apprentices  are  en- 
couraged to  qualify  for  the  more  important 
positions. 

The  wisdom  of  modern  apprenticeship 
methods  advocated  by  such  men  as  Basford, 
Cross  and  Thomas  is  being  emphasized  in 
the  present  emergency  and  it  is  to  be  hoped 
that  the  railroads  will  awaken  to  the  abso- 
lute necessity  of  adopting  such  methods. 


that  have  a  weli-e-talili-hi-d  system  that  apprentices  have 
not  always  lieen  hired  with  a  detuiite  degree  of  regularity. 
In  order  that  app.'entite-hip  be  successful  and  supply  the 
ever-iiu  rea-ing   luid-    for   -killed   men   it   is   imperative  that 

a  dehnite  minimum  number 
of  apprentices  be  hired  every 
month.  irre>i)ective  of  in- 
tlustrial  conditions  for  the 
tinH-  being.  In  nian\  case- 
where  too  few  ajjprentices 
were  iiired  in  the  pa>t  the  re- 
-ult  wa>  that  at  times  like  the 
pre-ent  an  insuftit  ient  numJK'r 
of  'graduates  are  forthcoming. 

.\liuh  has  already  been 
written  about  apjirenticeship 
but  |irer-ent  conditions,  due  to 
the  war.  demand  with  increas- 
ing importaiue  that  the  nie- 
ehaniial  department  of  the 
railroad  have  a  well-estab- 
li-lu(l  apprentice-hi[)  system 
wliith   provides: 

I  irst — The  training  of  com- 
|Ktint    >killed    and    intelligent 


ll1e: 


anu 


Second — The  training  of 
nun  for  minor  executive  posi- 
tions. 

Third — The  training  of 
men,  who  are  college  gradu- 
ates, for  executive  positions 
requiring  an  engineering  edu- 
cation. 

Fourth — School     instructior 
(o-iiuident  with  the  work  be- 
ing done  iiy  the  apprentices  in  the  .shop. 

With  the  above  objects  in  vit'w.  there  are  established  on 
the  I'enn-ylvania  Railroad  three  grades  of  apprentices; 
nai^.iely.  Rri^ular,  Fir/t-class  and  Spccidl.  The  regular 
apprentices  comj)ri.-e  the  major  part  of  the  apprentices  em- 
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jiloytd.  1  ln'sc  ^raduatf  as  inethanics  and  are  tjivt'ii  cmpkn - 
mint  in  tlic  >li(>|)S  and  cniiine  houses.  It  is  toward  this 
ilass  that  the  main  effort  is  direeled.  The  training  is  such 
a>  to  i-ml)odv  eviTv  pliase  of  shop  work  eniountereil  in  laiild- 
inir    or    repairing    railway    c(|uipment.      At    the    end    of    the 
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four -year  Traininii  they   arc   liiu'hly    skilled    liieehanits    and 
ean  follow  >uei  is>fu11y  any  one  of  a  numlier  of  aetivitie>. 

rir>t-ela»  apprentices  are  appointed  fnuii  reiiular  aj)- 
j)rentiies  after  serving;  three  years,  ihey  win  tin-  recouni- 
ti()n  through  diligent  ap])lication  in  lioth  the  -hops  and 
M  hool  and  after  having  denion>trated  their  filne^  to  lie 
advanced  to  the  highest  standing.  Apprentices  from  all 
.-hops  have  opportunity  to  become  tlrst-clas>  apj)rentices.  If 
appointed  to  this  advanced  standing  they  mu>t  be  tran>- 
ferrt'd  l<»  .\ltoona.  since  all  fir-l-class  aj)i)rentin'S  are  traineil 
al  these  shops.  1  he  schedule  inibodie.-  a  wide  range  of  all 
jihases  of  railroad  work  wliich  t'lts  thi'  tirst-clas>  a|)prentice 
to  occujA  position>  of  minor  re>pon>ibilit-\  and  hader>hip 
upon  the  completion  of  hi>  cour>e.  Many  are  a.|i[iointed  lo 
important  ])osition>  alter  ])roving  tliemselvi-  worthy  and 
( (rtn|Kti-nt.  and  are  in  line  for  further  advancement,  .l.v  <; 
prizr  lo  titr  hcsl  und  most  riipublc.  qin  '/r.v/-(7<;.v.v  <ippri  iilirr 
Ciuh  ycur  is  ndv^nuid  to  the  y^rinlc  of  Dioliii  po-i-tr  iiisptctor 
•Old  phiicd  (III  tin  soiiit  stiiiidiiii^  <is  i^riiditiilt  spii'uil  ,ip- 
priuli<(.\.  This  mean>  tliat  if  those  so  a|)i)ointed  continue 
to  deviloj).  tlu'y  will  be  in  line  for  promotion  to  ihr  higher 
]Mi>iiions  tile  same  a>  graduate  >{)ecial  ajiprenlico. 

S|)ecial  ajiprentices  are  graduates  of  recognized  technical 
ct)lleges  or  universities  who  .ser\'c  three  year-  at  the  .\ltoona 
shop>.  The  greater  part  of  the  time  is  devoiid  to  inten?ive 
training  in  all  pha>es  of  shop  work,  including  car  building 
and  rejiairing.  enginehouse  work,  and  loconmtive  tiring.  The 
aim  is  not  to  develop  skill  and  mechanical  dexterity,  but  to 
give  a  general  insight  into  sho])  conditions,  lotoniotive  opera- 
tion, etc.,  so  that  as  higher  officials  the.-e  men  will  be  alile 
to  make  judicious  decisions  on  important  work  that  may 
c<tme  before  them  as  executives.  It  is  unfortunate  though 
that  there  are  so  few  special  aj)prentites  at  tlii-  time  due  to 
the  unprecedented  demand  for  college  trained  men.      Ihis 


condition  makes  it  imperative  tliat  the  -tandard  ot  the  other 
grades  be  rai>ed  to  till  this  gap.  It  is  encouraging  to  note 
too  that  the  l"irst-cla>-  apprentices  are  being  u-e<l  in  many 
cases  where  ."•j>ecial  apprentices  were   formerh    emploved. 

.Al'l'kl   \  I  icr     ■-(    II<) :)I. 

iVrlKips  no  other  fa(t<jr  ha>  ha<l  a  greatir  inlluenn'  in 
imjiroving  the  ajjprentit  e>hi|)  sy.^tem  than  tlfi'  e>tal»li-hment, 
by  the  conij)any.  of  its  apjireiitice  xhools.  An  ex|x-rimental 
X  hool  was  e>tabli-he(l  in  I'ebruary.  l''Ht.  by  having  two 
iii>truct<ir-  from  the  IVnnsxlvania  State  Collegi-  ctiuduct  a 
I  la>s  (.onsisting  of  thirty  .-ele«ted  ajjprcntices.  'l'hi>  class 
nut  twice  a  week  for  two  hours  each  pericKl  and  proved  to 
be  -uih  a  success  that  in'  the  following  Sejitember  two  in- 
-truitor>  were  employed  by  the  company  and  placed  on  the 
roll-  of  the  -ujierintendint  of  motive  power.  Ka-tern  Pennsyl- 
vania division;  ;.:•.; 

Tile  eiirollmeiU  at  the  begfniiing  of  the  first  school  year 
w;i.-  l.so  while  in  July  of  the  f«»llowing  \ear  this  number 
had  iiurea>ed  to  277.  'Die  development  has  since  l>een 
rapid  and  within  the  la.sj  two  years  the  instruction  system 
ha-  i>een  extendeilto  include  all  -hop>  *»n  the  Lines  Kast. 
i'liere  are  now  eleven  .<c1Vk)1s,  and  apitn-ntices  at  all  shops 
receive  practically  the  same  training.  Ihe  large-t  school 
i-  at  .\.ltoona.  where  2A^  apprentices  are  now  enrt>lled.  In 
the-t-  -chools  apprenti<  e.-' are  given  a  thorough  training  in 
the  underlying  pli\sical  and  mathematical  i)rin(  iples  of  their  v 
re-pe«  tive  trades.  The  object  is  to  give  regular  and  first- 
I  la—  apprentices  the  ItenetVt  of  education  and  thereby  make 
llieni  of  more  value  to  tliemselves  and  more  eftu  ient  w»»rkmen. 

riu'  -ubjeits  taught  unfold  reason-  for  tilings  d«jne  in  the 
-hop-,  the  .-ch(K)l  and  -hop  work  being  closely  c<j(jrdinated. 
Probk-ms  are  given  which  rccjuire  -hop  ex}>crience  to  l)e  an- 
-wered  intelligently.  In  this  way..iiabits  of  (»bservation  are 
early  ai(|uired  and  the  apprentice  loarn-  to  analy/e  ditYicuIt 
-ituation-  and  arrive  at  a  proi)er  soluti<in  of  his"  proldems. 
In  addition  a  thorough' grounding  in  practiial  mathematics 
and  mechanics  is  .in<luded  in  the  kIkk)!  ((»ur>e.  The  proli- 
iein-  givtn   are  jiractical.  and   whenever  ])os-ible   are  made 
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tt>  a!)ply  to  .vinie  jihase  of  wtirk  which  may  (.ome  under  the 
immediate  ob-ervation  of  the  apprentice.  The  texts  u>ed 
are  e-i)ecially  adapted  for  instruction  in  Penn-ylvania  Rail- 
road standards  and  metluxls.      Ihe   in-truction  <:ivcn  covers 
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problems  dealing  with  locomotives,  cars,  machine  tools,  screw 
jacks,  blocks  and  tackle,  thread  cutting,  gear's,  belts  and  pul- 
leys, cutting  speeds  of  tools,  etc. 

The  apprentices  who  are  more  proficient  and  advanced  in 
their  studies  are  given  courses  in  locomotive  valves  and  valve 
gears,  valve  setting,  materials  of  construction,  strength  of 
materials,  locomotive  boiler  construction  and  operation,  and 
in  many  cases  applied  elementar}-  electricity.  This  work 
is  arranged  so  that  apprentices  who  have  had  a  good  school- 
ing and  those  with  initiative  can  advance  to  the  higher  sec- 
tions early  in  their  apprenticeship,  and  thereby  ol)tain  more 
of  the  advanced  subjects  and  have  greater  opportunities  to 
,eam  recognition  as  first-class  apprentices.  With  this  course 
of  instruction  apprentices  become  familiar  with  the  underly- 
ing principles  of  their  trade  and  receive  the  mental  training 
to  develop  right  methods  of  thinking.  The  apprentice  school 
is  making  it  possible  for  graduate  first-class  apprentices  to 
be  used  to  good  advantage  where  formerly  only  special  ap- 


proper  lines.  Standardized  shop  schedules  are  furnished  to 
shop  officials  for  guidance  in  training  apprentices  in  the  vari- 
ous trades,  so  that  all  apprentices,  no  matter  where  they  serve 
their  time,  will  receive  practically  the  same  training.  As  an 
aid  in  a  closer  supervision  of  the  work  .pertaining  to  appren- 
tices, all  shop  schedules,  together  with  rules  and-  regulations, 
etc.,  have  been  issued  by  the  general  superintendent  of  motive 
power  in  the  form  of  standard  instructions  No,  A-1,  "Or- 
ganization and  Rules  Governing  Employment  and  Training 
of  Apprentices."  These  instructions  tell  definitely  what  each 
apprentice  is  to  receive,  while  at  the  same  time  they  set  forth 
in  a  concise  way  what  is  expected  of  the  individual  appren- 
tice. 

With  the  new  organization  for  training  apprentices  in 
both  the  school  and  the  shop,  boys  entering  the  shops  to  learn 
a  trade  no  longer  find  themselves  part  of  a  vast  organization 
in  which  they  have  that  feeling  of  being  lost.  They  are  being 
respected  by  the  shop  officials  and  the  men  employed  and 
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prentices  were  employed.  It  also  enables  graduate  regular 
apprentices  to  qualify  for  important  positions  in  time  to 
come. 

SHOP  FOREMAN   OF   APPRENTICES 

The  successful  operation  of  any  apprentice  system  depends 
on  the  apprentice  being  given  the  right  kind  of  instruction 
in  the  shop.  In  order  to  see  that  apprentices  follow  definite 
shop  schedules  and  are  given  the  right  kind  of  work,  the 
position  of  shop  foreman  of  apprentices  was  established.  This 
official  is  responsible  for  the  proper  observance  of  the  shop 
schedules.  He  reports  to  the  supervisor  of  apprentices,  co- 
operates with  the  shop  officials  and  sees  that  the  proper  in- 
struction is  given  apprentices  in  the  .shop..  He  assists  in 
l)lacing  the  apprentice,  after  graduation,  on  work  suitable  to 
his  ability.  At  Altoona  shops  he  is  assisted  by  the  shop  in- 
structor. Many  difficulties  which  the  new  boy  assigned  to 
a  machine  meets  with  are  thus  smoothed  out  and  the  output 
is  kept  at  the  highest  point  from  the  very  beginning.  The 
work  of  these  men  has  increased  materially  the  general  in- 
terest and  enthusiasm  of  the  apprentice  during  the  short  time 
the  plan  has  Ijeen  in  operation. 

Since  the  establishment  of  the  apprentice  schools  and 
closer  supervision  of  the  shop  work,  a  decided  increase  in  the 
interest  toward  a})prenticeship  has  been  shown  by  the  shop 
officials  and  the  men  in  the  shop.  Instead  of  apprentices 
being  left  to  drift  aimle.ssly  al)0ut  the  shop  and  pick  up  a 
trade  as  best  thev  can,  their  energies  are  now  directed  along 


find  all  amiable  and  ready  to  assist  them  in  every  way  pos- 
sible. From  the  fact  that  apprentices  are  followed  closely 
in  their  work,  they  early  realize  the  advantages  of  putting 
forth  their  best  efforts.  With  the  added  advantages  of  win- 
ning promotion  from  regular  apprentices  to  first  class,  and 
from  first-class  apprentices  to  that  of  motive  power  inspector, 
there  is  increased  incentive  to  strive  for  advanced  standing. 
At  the  same  time  regular  apprentices  who  have  later  developed 
exceptional  ability  along  special  lines  have  been  placed  in 
important  positions,  so  that  the  new  apprentice  sees-  a  definite 
future  ahead  and  apprenticeship  has  become  more  attractive. 
As  a  whole  an  apprentice  finds  his  four  years  spent  in  the 
shops  a  source  of  pleasure,  and  in  years  to  come  will  look 
back  to  his  apprenticeship  with  a  great  amount  of  pride. 
Apprenticeship  has  Ijeen  the  making  of  many  a  man,  and, 
since  the  advent  of  the  apprentice  school  and  special  shop 
supervision  and  instruction,  it  is  believed  that,  next  to  a  col- 
lege education,  it  is  the  best  preparation  for  a  life  vocation. 
[Mr.  Voder's  mention  of  the  co-opieration  received  from 
Pennsylvania  State  College  is  of  special  interest  in  conjunc- 
tion with  the  article  by  Professor  Arthur  J.  Wood  of  that  in- 
stitution, which  will  be  found  elsewhere  in  this  issue.  Active 
co-operation  of  this  sort  between  our  railroads  and  the  col- 
leges and  universities  is  to  be  commended.  A  most  remark- 
able demonstration  of  what  can  be  done  in  this  way  is  the 
work  done  by  the  co-operative  engineering  courses  of  the  Uni- 
versitv  of  Cincinnati  under  the  direction  of  Dean  Sclineider. 
—Editor.] 


The  Railroad  -Roll  of  Honor" 

Seventy  Thousand  Men  Have  Entered  Government 
Service — 20,000  From  the  Mechanical  Department 


NEARLY  five  per  cent  of  all  the  employees  of  the  rail- 
roads in  the  United  States  are  now  in  some  branch  of 
the  army  or  navy,  according  to  information  furnished 
by  the  carriers,  in  answer  to  inquiries  made  by  the  Railway 
Age.  Replies  were  received  from  118  railroads,  operating 
a  total  of  200,744  miles  of  line,  or  about  77  per  cent  of  the 
•entire  ^mileage  of  the  country. 
These  roads  reported  that  54,- 
375  officers  and  employees  had 
left  their  service  since  the  de- 
claration of  war  to  join  the 
military-  or  naval  forces  of  the 
United  States.  If  the  number 
of  men  which  the  remaining 
railroads  of  the  country  have 
furnished  to  the  government 
bears  the  same  relation  to  their 
mileage  as  for  the  roads  from 
which  reports  were  received, 
the  total  number  of  railway 
men  in  army  and  navy  is  ap- 
proximately 70,000  or  nearly 
five  per  cent  of  all  the  em- 
ployees. About  1,800  railroad 
men  have  received  commis- 
sions as  officers.  More  than 
one- fourth  of  the  total  number 
of  men  in  government  service 
are  former  employees  of  the 
mechanical  department.  The 
total  number  of  men  from  the 
mechanical  department 
is  probably  about  20,000. 

Railroad  men  have  been 
called  on  by  the  government 
for  special  service  as  have  no 
other  classes.  Soon  after  the 
declaration  of  war  nine  rail- 
way regiments  were  organized  for  service  on  the  roads  sup- 
plying the  American  forces  in  France.  Two  additional  regi- 
ments, the  21st  Engineers,  for  light  railway  construction, 
and  the  35th  Engineers,  a  shop  regiment,  have  been  organized 
at  Camp  Grant,  Rockford,  111.,  during  the  past  three  months. 
Still  another  special  military  organization  recruited  from 
the  ranks  of  the  railway  employees  is  the  Russian  Railway 


THE  AMERICAN  RAILROADS  may 
justly  feel  proud  of  their  record  since 
this  country  entered  the  war.  Even 
with  the  enormous  burden  placed  upon  them 
since  war  was  declared,  the  carriers  have  not 
asked  for  exemption  for  their  employees,  ex- 
cept in  special  cases,  and  have  performed 
splendid  service  for  the  government.  The 
remarkable  work  of  the  engineer  regiments 
recruited  from  the  railroads,  is  known  to  all 
who  have  read  the  despatches  from  the 
front.  It  is  not  unreasonable  to  expect  that 
many  of  the  railroad  men  in  other  branches 
of  the  service  will  make  equally  brilliant  rec- 
ords. Their  fellow  employees  who  are  left 
to  do  their  part  in  winning,  the  war  at  their 
regular  posts  will  follow  the  activities  of 
their  companions  across  the  seas  with  keen 
interest.  The  list  of  mechanical  department 
men  who  have  received  commissions,  given 
in  the  accompanying  article,  will,  therefore, 
be  of  special  interest. 


Corps,  consisting  of  200  officers  chosen  from  the  railroads 
of  the  Northwest  which  sailed  for  Russia  this  fall,  where 
they  were  expected  to  engage  in  the  rehabilitation  of  the 
Trans-Siberian  railway. 

The  organization  of  the  railway  regiments  for  service  in 
France  and  also  the  Russian  Railway  Corps,  was  carried  on 

under  the  direction  of  S.  ^L 
Felton,  president  of  the  Chi- 
cago Great  Western,  who  is 
now  director  general  of  raiU 
ways,  with  headquarters  at 
Washington.  "The  men  chosen 
for  the  heads  of  both  these  or- 
ganizations are  former  officers 
of  the  mechanical  department 
The  highest  commission  ac- 
corded to  any  railroad  man  in 
the  government  service  is  held 
by  W.  W.  Atterbur)',  vice  pres- 
ident of  the  Pennsylvania 
Railroad,  now  Brigadier-Gen- 
eral and  Director  General  of 
American  Railways  in  France. 
Gen.  Atterbury  entered  rail- 
way service  in  1886  as  an  ap- 
prentice in  the  Altoona  shops 
of  the  Pennsylvania  Railroad. 
He  rose  to  the  position  of  gen- 
eral superintendent  of  motive 
power  in  1901,  was  made  gen- 
eral manager  in  1903  and  in 
1909  became  vice  president. 
Prior  to  his  appointment  as 
the  director  of  the  American 
railways  in  France,  Gen.  At- 
terburj'  had  been  active  in  the 
work    of    recruiting    the    fiirst 


nine  railway  raiments. 

H.  H.  Maxfield,  superintendent  of  motive  power  of  the 
Western  Pennsylvania  division  of  the  Pennsylvania  Rail- 
road, is  a  lieutenant-colonel  with  the  American  Railway 
forces  in  France.  In  addition  to  these  officers,  the  mechan- 
ical department  of  this  road  has  furnished  the  military 
forces  of  the  United  States  2  majors  and  13  captains. 

The  railroads  of  this  country  have  without  exception  wnll- 
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pn>l>l(in>  <Ualiii^  with  Icnoniotivi-s.  cars,  inailiiiu'  tcK)ls.  screw 
jaik^,  M(i(  k^  and  tarklr.  llinad  nittiiii;.  mar>.  la'lt-  ami  pul- 
Jr\-.  ruttiliL;  -|Ki<l>  of  touU.  cU  . 

1  Ih'  a|)|tri'iiti(i  •^  wlio  art-  inori'  iirofuii-nt  and  advantfd  in 
llii-ir  -tudii'S  arr  L'ivcn  lourM--  in  loc oniotivo  valvi-s  and  valvi- 
U'far-.  valve  -ctlinLr.  inatrriaN  <if  r()n>triu'ti()n.  >tri'nmh  nf 
niatt-riaN.  lotnnintive  Ixtiler  ( i)n>iriii  lion  and  operation,  and 
in  many  t  a-e>  a|iplii(l  elenuiitary  ilei  trii  ity.  Ilii-  \\<irk 
i>  arrani^ed  .«)  that  apprentiees  who  have  had  a"  uood  srhool- 
intr  and  tho>e  with  iiiitialiw  (an  advante  to  the  hi^luT  sec- 
tion.- early  in  their  apprentiee-hip.  and  therehy  ohtain  more 
of  the  advaiited  >iilijeet>  and  have  L;reatir  (ipportunilie>  to 
i-arn  niounition  a>  llrst-ilass  appretitiee>.  W  ith  thi-  eoiir>e 
of  in-truetion  a|)prentiee>  heioine  familiar  with  the  luiderly- 
iii!.,'  jiriiuiples  of -their  trade  and  receive  the  mental  trainini,' 
to  di  velo|»  riiiht  methods  of  thinkini;.  I'he  apprentice  school 
i>  making  it  possilijo  for  izradiiate  t'irst-class  apjuvntices  to 
lie  iiM'd  to  uood  advantage  where  lOrmerh    onl\    >pei  ial   a|i- 


projier  lines.  Standardized  shop  schedules  are  furnished  to 
-ho|)  oltuial-  tor  uuidatue  in  training  apprentices  in  the  vari- 
ous trades.  >o  that  all  a|)|>rentic*>,  no  matter  wher^'  thev  servo 
their  time,  will  reteive  praitically  the  >ame  training.  As  an 
•aid  in  a  ( lo>er  supervision  of  thi-  work  pertaining  to  appren- 
t(i-.  all  >])(  |(  >elK'duK'>.  toLjetluT  with  rules  and  reijulations, 
eU..  havi-  Ikiii  i>-ui(l  l»y  tiie  miieral  superintendent  of  motive 
power  in  the  lorm  of  >tandar(l  instruction-  Xo.  A-1,  "Or- 
U.uii/.ation  and  kuK'>  (ioverninij  l!niplo\  nient  and  I'raininL; 
of  .\|i|irentici>."  TIu-m-  instructions  tell  defuiitely  what  each 
ap|trenti(i'  i>  to  renive,  while  at  the  same  time  they  set  forth 
in  a  lonti-i'  way  what  i>  expected  of  the  individual  appren- 
titc. 

With  the  new  or^ani/ation  for  training  apprentices  in 
lioth  the  -cliooi  and  the  shop.  \\^)\>  enterinti  the  shops  to  learn 
a  trade  no  longer  find  theMi-elve>  part  of  a  va>t  organization 
in  which  they  have-  that  feeling  of  heini;  lo>t.  ihey  are  heiny 
re-|ie(te<l    liy    the   >ho|i   ottuial-   and    the   men   em[»loved   and 


Advanced    Section    Receiving    Instructions    in    Mechanical    Drawing,  Shop    Sketching,    etc. 


prenii(e>  were  emplowd.  It  al>o  enalde-  graduate  regular 
apprentices  Ut  <iualif\  for  im[K)rtant  iio>ition>  in  time  to 
come. 

~>ll«>|'    IdKl.MAN    <il-    Al'l'kl- N  I  IcT.S 

The  -ucce>>lul  operation  of  any  apjirentic c  >y>teni  depends 
on  the  apjirentice  lieini;  niven  the  rjtiht  kind  of  instruction 
in  the  ^hop.  In  order  to  sec-  that  apjirciitic  c'-«  follow  det'inite 
>hop  schedulo  and  are  udvi-n  the  riu'ht  kind  of  work,  the 
position  of  shop  foreman  of  a|i|irenticcs  was  estahlished.  This 
oftuial  is  responsible  for  the  proper  oh-ervaiuc  of  tlie  >hop 
schedule.-.  He  re|)orts  to  the  >upervi>or  of  ap])rentic  e>.  co- 
operates with  the  shop  o^'ic  i.il-  and  >ee>  that  the  proper  in- 
struction is  niven  apprentice""  in  the  .-hop.  He  a--i-t-  in 
]>hu  iiiLl  the  ai>|>rentic  C-.  aftc-r  graduation,  on  work  >uitalile  to 
Iti-  aiMlil\.  At  .Xltooiia  -hop-  he  is  a.->i-ted  Ity  the  -ho|)  in- 
structcir.  Manv  dilTicidties  which  the  new  hoy  as-iuned  to 
a  machine  meet-  with  are  thus  -moothed  (»ut"  and  the  output 
is  kept  at  the  hiiilu-t  point  from  the  \cr\  IieLrinnini;.  The 
work  of  the-e  men  ha-  iin  reaped  m.iterially  the-  i^'eneral  in- 
tere-t  and  ciithu-ia-m  of  the  ap|)renticc'  clurini:  the  >hort  time 
the   jilan   lia>  iieeii    in   operation. 

Since  the  c--taiili-hmcnt  of  the 
rlcA-er  supervi-ion  of  the  .-ho|i  work 
ii>terest  towanl  ap]>rentice-hfi^>  ha- 
otYicial-  and  llie  nic-n  in  the  -lusp 
lic-ini:  Ict't  to  drift  aimle--ly  aliout  the  -hop  and  ]»i(k  up  a 
trade-  .1-  !i'-t  tlu\    tan.  tluir  cMUTLries  are  now  directed  aloiiiz 


a|>prentice    school-    and 

I  dec  idecl  inc  rease  in  the 

leen   -hown   l)y  the  shop 

In-tead   of  apprentices 


tind  all  amialile  and  read\  to  a-sist  them  in  every  wa\  pos- 
-ihle.  From  the  fact  that  a|)prentices  are  followed  clo.-ely 
in  their  work,  they  earl\  realize  the  advantages  of  putting 
forth  their  lte>t  effort-.  'With  the  added  advantaues  of  win- 
niim  |ir(.inotion  from  regular  ap|)rentices  to  tlr-t  cla-s.  and 
from  I'lr-t-c  la.-s  apprentices  to  that  of  motive  power  inspcxtor, 
there  is  iiicrea.-ed  incentive  to  -trive  for  advanced  standing. 
.\t  the  same  time  regular  apprentices  who  have  later  clevelo])ecl 
exceptional  al»ilit\  aloni.;  -|)ecial  lines  have  been  |ilaee'd  in 
important  positions,  so  that  the  new  af)prentice  sees  a  detuiite 
future  ahead  and  apprenticeship  ha-  become  more  attractive. 
.\s  a  whole  an  apprentice  t"inds  his  four  years  s]>ent  in  the 
>ho|)-  a  -ouree  of  |ilea-ure.  and  in  \ears  to  come  will  look 
back  to  hi-  a|)jirenticeship  with  a  ijreal  amount  of  pride. 
.\pprentic  e>hip  ha-  luen  the  makinu  of  many  a  man.  and, 
since  the-  advent  of  the-  ap|)rentice  school  and  special  .-hc>j) 
-up.ervi-ion  and  in-tructioii.  it  i-  believed  that,  next  to  a  col- 
lege education,  it  i-  the  iie-t  i)rei)aration  for  a  life  vocation. 
I  Mr.  \'(Mler"s  mention  of  the  co-operation  reeeivc-d  from 
l\-nn-\  hania  State  ('olle<:e  i-  of  -pecial  intcre-t  in  conjunc- 
tion with  llic-  article  by  l'rot"e--or  .\rthur  J.  Wood  of  that  in- 
-titution,  which  will  be  found  el-ewhere  in  thi-  is-ue.  Active 
co-operation  of  thi>  sort  between  our  railroad-  and  the  col- 
letje-  and  univer-ities  is  to  be  comnHii<led.  .\  mo.-t  remark- 
able demoii-tration  of  what  can  lie  done  in  thi-  wa\'  is  the 
work  done  b\  the  c;(H()|H'rative  entzineerint,'  course-  of  the  I'ni- 
ver-it\  of  Cincim^ti  under  the  direetion  of  Dean  Schneider. 
—luiilor.l  '  ;...... 
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The  Railroad  "Roll  of  Honor" 

■^^  ^  ■■■  -j:'^'^-^/'.^:-  Seventy  Thousand  Men  Have  Entered  Government 
;  ..c'f  v!;.  Service— 20,000  From  the   Mechanical   Department 


NLARLV  nw  ptr  ctnt  of  all  the  t'nii)l()yfc'>  of  the  rail- 
roads in  tin-  Initcd  States  are  now  in  some  l)ranth  of 
the  army  or  navy,  acconlini,'  to  information  fui^ni>hed 
liv  the  carriers,  in  an>\ver  to  in<|uiries  made  hy  the  Railway 
Ane.  Rejjlies  were  received  from  ll^  railroad>.  ()|)eralini; 
a  total  of  2(H). 744  miles  of  line,  or  about  77  per  cent  of  the 
entire  mileaue  of  the  eountrx. 
These  road-  reported  that  54,- 
M^  oft'icers  and  employees  had 
left  their  service  since  the  de- 
claration of  war  to  join  the 
militarx  or  naval  forces  of  the 
I'nited  States.  If  the  number 
of  men  which  the  remaining 
railroads  of  the  country  have 
furnished  to  the  uovernment 
hears  the  .-ame  relation  to  their 
mileace  as  for  the  roacls  from 
which  reports  were  received, 
the  totiil  number  of  railway 
men  in  army  and  navy  is  ap- 
proximatelv  70,000  or  nearlv 
five  'per  cent  of  all  the  em- 
ployees. .\l)(>ut  1.800  railroad 
men  have  received  commis- 
sions as  oftkers.  More  than 
one-fourth  of  the  total  number 
of  men  in  government  service 
are  former  employees  of  the 
mechanical  department.  The 
total  number  of  men  from  the 
mechanic  al   d  e  part  ni  e  n  t 


^ 


IS  probably   aliout    20.000. 

Railroad  men  have  been 
called  on  Ity  the  uovernment 
lor  special-  service  as  have  no 
other  classes.  Soon  after  the 
declaration   of  war  nine  rail- 


THE  AMERICAN  RAILROADS  may 
justly  feel  proud  of  their  record  since 
this  country  entered  the  war.  Even 
with  the  enormous  burden  placed  upon  them 
since  war  was  declared,  the  carriers  have  not 
asked  for  exemption  for  their  employees,  ex- 
cept in  special  cases,  and  have  performed 
splendid  service  for  the  government.  The 
remarkable  work  of  the  engineer  regiments 
recruited  from  tjie  railroads,  is  known  to  all 
who  have  read  the  despatches  from  the 
front.  It  is  not  unreasonable  to  expect  that 
many  of  the  railroad  men  in  other  branches 
of  the  service  will  make  equally  brilliant  rec- 
ords. Their  fellow  employees  who  are  left 
to  do  their  part  in  winning  the  war  at  their 
regular  posts  will  follow  the  activities  of 
their  companions  across  the  seas  with  keen 
interest.  The  list  of  mechanical  department 
men  who  have  received  commissions,  given 
in  the  accompanying  article,  will,  therefore. 
be  of  special  interest. 


("orp>.  (()n>i>tin^  of  200  oftuer>  ch(»en  from  .the  railroads 
of  the  Northwest  which  sailed  for  Ru-sia  this  fall,  where 
they  were  expected  to,eni:aiie  in  the  rehabilitation  of  the 
'J"ran>-.Sil>erian   railway. 

The  orLiani/aticn  of  the  railway  re'4iment>  for  >ervite  in 
France  and  also  the  Ru>-ian  Railway  Corps,  was  carried  on 

under  the  clirection  of  S.  M. 
Iclton,  ]»resident  of  the  Chi- 
cago Great  Western,  who  is 
now  director  jjenerul  of  rail- 
wax-,  with  headcjuarters  at 
\\'a>hini:ton.  Fhe  men  cho>en 
for  the  head.-  of  both  the.se  or- 
tianizations  are  fornxT  oftVers 
of  the  mechanical  department. 
Flu*  hitrhot  commi-.-ion  ac- 
corded to  any  railroad  man  in 
the  jjovemment  .service  is  held 
by  W.  W.  Atterbury.  vice  pres- 
ident of  the  Pennsylvania 
Railroad,  now  lirigadier-Gen- 
eral  and  Director  General  of 
.\merican  Railways  in  France. 
Gen.  .\tterburA-  entered  rail- 
wax  -ervice  in  l8iS6  as  an  ap- 
j)rentitx'  in  the  Altoona  -hops 
of  the  Penn.-xlvania  Railroad. 
He  rose  to  the  po.-ition  of  iien- 
eral  superintendent  of  motive 
power  in  I'Xtl,  was  made  gen- 
eral manager  in  l^O.S  and  in 
1 '>()<;  became  vice  president. 
Prior  to  his  ajjpointment  as 
the  director  of  the  .\merican 
railways  in  France.  Gen.  At- 
terbury had  been  active  in  the 
work  of  recruiting  the  first 
nine  railwav  reiiimcmts. 


Avav  regiments  were  organized  for  service  on  the  roads  sup-  H.   H.   Maxfield.  .superintendent  of  motive  power  of  the 

plying  the  .American  forces  in  France.     Two  additional  regi-  Western    I\nn>ylvania    division    of   the    Penns\lvania    Rail- 

nients,   the   21st    luigineers.    for   light    railway   construction,  road,    is    a    lieutenant-colonel    with    the   American    Railway 

and  the  .>5th  F'ngineers,  a  shop  regiment,  have  been  organised  forces  in  France.     In  addition  to  these  officers,  the  mcchan- 

at(  amp  Grant,  Rockford,  111.,  during  the  past  three  month.s.  ical    dej)artment    of   XttYS   road    has    furnished    the   military 

Still    another   special    military    organization    recruited    from  forces  of  the  United  States  2  majors  and  1.^  captains, 

the  rank-  of  the  railway  employees  is  the  Russian  Railway  Fhe  railroads  of  this  country  have  without  exception  will- 
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ingly  furnished  their  full  quota  of  men  to  the  government. 
Some  of  the  large  railroad  systems  have  not  been  able  to 
furnish  statistics  showing  the  number  of  employees  in  the 
government  service.  The  list  below  gives  as  complete  data  as 
it  was  possible  to  secure  concerning  the  men  from  the  me- 
chanical department  of  the  railroads  of  this  country  who 
have  received  commissions  as  officers  and  also  the  total  num- 
ber of  men  from  all  departments  who  have  joined  the  colors. 

Arizona  Eastern 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Worcester,  H.  W Draftsman    1  st  Lieut 

'Employees    who    received    commissions 8 

Total   number  of  employees  in   government   service 87 

Atchison,  Topeka  &  Santa  Fe 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch   of 

Name  Position  Rank       '  Service 

Chapman,  E.  E Asst.    Engr.  Tests. Captain    Ord.  Dept. 

Grover,  C.  A Mech.   Insp Captain    Depot  Brigade 

{ackson,  J.   R. Asst.    Engr.  Tests. Captain    Ord.   Dept. 
'eck,  H.  M Machinist    Captain    Infantry 

Schuster,    G Asst.    Engr.  Tests. Captain    Ord.  Dept. 

Bohnstengel,  Walter.. Asst.   Engr.   Tests.lst  Lieut Ord.  Dept. 

Hill.  W.  J Master    Mechanic.  1st  Lieut Ry.    Engrs. 

Miller.  H.  R Mach.    Helper 1st  Lieut National    Guard 

Reed,  D.  R Material    Insp.   ...lstLie^t Ord.    Dept. 

Robinson.  A.  W Asst.,    Test    Dept. 1st   Lieut Ord.  Dept. 

Richter.    J.    P Asst..  Test  Dept..  1st  Lieut Aviation    Corps 

Sanders.  E.  C Asst..   Test   Dept..  1st  Lieut Ord.    Dept. 

Von  Blucher.  L.  F...R.    H.    Foreman.. 1st  Lieut Ry.    Engrs. 

Wheeler.  G.   O Fireman    1st  Lieut Aviation   Corps 

Employees    who    received    commissions 97 

Total   number  of   employees  in   government   service 3,000 

Atlantic  Coast  Line 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch   of 

Name  Position  Rank  Service 

.Mapother.  Jr..  H.  H.  .Inspector     2nd   Lieut JOSth  Engrs. 

Sanders,  W.  C Draftsman    2nd  Lieut C.  A.  C. 

Employees    who     received     commissions 37 

Total  number  of  employees  in   government   service 760 

Baltimore  &  Ohio 

Mechanical    Department    Employees    Who    Received    Commissions 

Railroad  Military  Branch   of 

Name  Position  Rank  Service 

McDonough,  J.  J..,..\sst.  Supt.  Shops. Captain    E.  O.  R.  C. 

Gaither,  H.   B Gen.  Pc.  Wk.  Insp.  1st   Lieut Engr.   R.   C. 

McGuire,  J.  J Master    Mechanic. 2nd  Lieut Engr.    Corps 

Mellon,  F.  C Inspector    2nd    Lieut Infantry 

OfTutt,   R.   J Machinist     2nd    Lieut F.n^r.    Corps 

Employees    who    received    commissions 69 

Total  number  of  employees   in    government   service 1,760 


Bangor  &  Aroostook 


75 


Total   number  of  employees  in  government   service 

Bessemer  &  Lake  Erie  t> 

Total  number  of  employees   in   government   service 222 

Boston  &  Albany 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch   of 

Name  Position  Rank  Service 

Smith,  E.  H Master    Mechanic. 1st  Lieut Ry.    Engrs. 

Employees    who    received    commissions 6 

Total   number  of  employees   in   government   service 295 

Boston  &  Maine 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch   of 

Name  Position  Rank  Service 

Bradley,    Ralph Insp.  Fuel  Serv.  .Captain   14th  Engrs. 

Employees    who    received    commissions .j_j ,  oA? 

Total   number  of  employees  in   government  service 1,201 

Buffalo,  Rochester  &  Pittsburgh 


Employees    who    received    commissions 

Total   number   of  employees  in   government   service. 


3 

370 


Central  of  Georgia 


Total  number  of  employees   in   goveitiment   service 341 

Central  of- New  Jersey 

Employees    who    received    commissions 5 

Total   number  of  employees   in    goveinnunt    service 652 

Central  Vermont 

Mechanical    Department    Employees    Who    Received    Commissions 
Rnilroad  Military  Branch  of 

Name  Position  Rank  Service 

Lampman.  L.  H Machinist    Lieut Infantry 

Employees    who    received   commissions 6 

Total  number   of  employees   in   government   service 70 


Chesapeake  &  Ohio 

Mechanical    Department    Employees    Who    Received    Commissions 

Railroad                    Military  Branch  of 

Name                          Position                        Rank  Service 

Bills.   A.   C Machinist    2nd   Lieut \ 

Em.ployees    who    received   commissions 23 

Total   number  of  employees  in   government  service 575 

Chicago  &  Alton 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Helwig.  A.   A Trav.    Car.    For.. Lieut Engrs.  Corps 

Employees   who   received   commissions 12 

Total  number  of  employees  in  government  service 195 

Chicago  &  Eastern  Illinois 

Employees   who    received    commissions 7 

Total   number  of  employees  in  government  service 274 

Chicago  &  North  Western 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Brandt,  J.  E Rd.   For.   of  Eng. Colonel    126th  F.  A. 

Jensen.   G.    B Fireman    Captain    Truck  Co. 

Luth,    F.    L Asst.    Car   For Captain    126th  F.  A. 

McMahan,    Ray Fireman    Captain    l-"ield   Artillery 

La    Bru.    H R.    H.    For 1st    Lieut.... Russ.    Ry.    Corps 

Lowry.    F.    H Traveling   Engr.  ..1st    Lieut.  ..  I ...  .Russ.    Ry.    Corps 

Miller.   F.   C Traveling   Engr.. .1st    Lieut Russ.    Ry.    Corps 

Sanborn,    J Engr 1st    Lieut 108th    Engrs. 

Schultz,   E Master    Mechanic.  1st    Lieut Ry.    Kngrs. 

Cooley.   E.   M Engr 2nd    Lieut Nat'l    Guard 

Holt,   J.   W Boiler    Foreman. .2nd    Lieut Russ.    Ry.    Corps 

James,   W.    H R.    H.    For 2nd    Lieut Russ.    Ry.   Corps 

Stewart.   E.   L Inspector    2nd    Lieut Russ.   Ry.   Corps 

Employees    who    received    commissions 47 

Total   number   of  employees   in    government   service 1,573 

Chicago,  Burlington  &  Qnincy 

MEf.HANICAL      DePj«RTMENT      EMPLOYEES      WlIO      RECEIVED      COMMISSIONS 

Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Climo,  J.   C Master    Mechanic. Captain    Russ.    Ry.    Corps 

Roach.   J.    B Master   Mechanic. Captain    Russ.    Ry.    Corps 

Woody.   A.    E Test    Car    For. ..  .Captain    Ord.    Dept. 

Law.    George    Safety     Insp 1st   Lieut Russ.    Ry.    Corps 

Swartzcope.  F.  W....R.   H.   For 2nd   Lieut Russ.    Ry.    Corps 

Waldhaus.    A.    A Asst.  R.  H.  For.. 2nd    Lieut Russ.    Ry.    Corps 

Employees   who    received    commissions 32 

Total   number   of  employees  in  government   service 1,486 

Chicago  Great  Western 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Brunner,   E.    F Machinist     2nd    Lieut Russ.    Ry.    Corps 

Jones.    A.    E R.   H.   Foreman..  .2nd    Lieut Russ.    Ry.    Corps 

Employees    who    received    commissions 12 

Total    number   of    employees   in   government    service 306 

Chicago,  Indianapolis  &  Louisville 

Employees    who    received    commissions 4 

Total  number  of  employees  in  government  service 123 

Chicago,  Milwaukee  &  St.  Paul 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Buchanan.  F Trav.    Engr Captain    Russ.    Ry.    Corps 

Young,     A Master    Mechanic. Captain    Ry.    Engrs. 

Lusk.   George Engr Lieut Russ.    ^y-    Corps 

Merz,   A.  S Engr Lieut Russ.    Ry.    Corps 

Employees    who    received    commissions 34 

Total   number  of  employees   in   government   service 1,645 

Chicago,  Rock  Island  &  Pacific 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Eck,    P ■. Boiler     For 1st   Lieut Russ.  Ry.  Corps 

Mueller,    S Foreman     1st  Lieut 3rd  Res.  Engrs. 

Phelan.    T.    F Rd.   For.   Equip...  1st   Lieut Russ.  Ry.  Corps 

Reed.    C.    W Rd.   For.    Equip..  .1st  Lieut Ry.    Engineers 

Schlemmer,    H Loco.    Engr 1st   Lieut National   Army 

Jones,   J.  R Engr 2nd  Lieut Russ.  Ry.  Corps 

Roberts,   J.   G Fuel    Inspector. .  .2nd  Lieut National  Army 

Tatum.   H.    ."^ Gen.    For 2nd  Lieut Russ.   Ry.  Corps. 

Employees  who  received  commissions 26 

Total  number  of  employees  in  government  service 1,457 

Chicago,  St.  Paul,  Minneapolis  &  Omaha 

Mechanical    Depart.ment    Empioyees    Who    Received    Commissions 
Railroad  Military  1  Branch  of 

Name  Position  Rank  '  Service 

Burton,  W.   Y Shop    For Lieut.-Col Infantry 

Enockson,   H.   A R.    H.    Foreman.  .Captain    Russ.   Ry.  Corps 

Lystad.   A. Tinner   Captain    L"^^"'!;^  ^ 

Bronson.   H.    S Dratt«man Lieut E.  O.  R.  C. 

Copeland.     Peter Engr Lieut Russ.  Ry.  Corps 

Dietz.   Fred  A Firfman Lieut National   Army 

Kuhfeld,    W.    G R.  H.   Foreman   ..Lieut Kuss.  Ry.  Corps 

Larson,    Chas Trav.  Engr Lieut Russ.  Ry.  Corps 

Lyksett,   A.    J Painter      Lieut Infantry 

Mathews,  J.  V Asst.  B.  M.  For.. Lieut Ru35.  Ry.  Corps 

Mattison,  C.  J Lccc.   Engr Lieut Russ.  Ry.  Corps 

Peters,  E.    S Assi.  B.   M.  For.. Lieut Russ.   Ry.  Corps 

Sorenson,  C.   H Machinist    Liebt Russ.  Ry.  Corps 

Van  Dresar,  M.  S Boilermaker   Lielit Russ.  Ry.  Corps 

Employees    who    received    commissions 32 

Total  number  of  employees  in  government  service 371 
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Cincinnati,  Indianapolis  &  Western 


■i 

iff 


I 


Employees    who     receivrd    commissions 

Total  number  of  employees  in   government   service. 


1 
52 


Cincinnati  Northern 

Mechanical    Department    Employees    Who   Received   Commissions 
Railroad  Military  " 

Name  Position  Rank 

Berthold.    A Roundhouse  Man..  1st  Lieut 

Employees   who    received   commissions _. . . 

Total  number  of  employees  in  government  service. 


Branch   of 
Service 


1 
30 


Cleveland,  Cincinnati,  Chicago  &  St.  Louis 

Employees    who    received    commissions 

Total  number  of  employees  in  government  service 


Colorado  &  Southern 


Emplovees  who   received   commissions 

Total   number  of  employees  in   government  service. 

Cumberland  Valley 


Employees    who    received    commissions 

Total  number  of  employees  in   government   service. 

Delaware  &  Hudson 


Employees    who    received    commissions 

Total  number  of  employees  in  government  service.. 

'  Delaware,  Lackawanna  &  Western 


Employees    who    received    commissions 

Total   number  of  employees  in  government  service.. 

Denver  &  Rio  Grande 

Total  number  of  employees  in   government   service.. 
Elgin,  Joliet  &  Eastern 

Total  number  of  employees   in   government  service. 

El  Paso   &  Southwestern 


Employees    who    received   commissions 

Total  number  of  employees  in  government  service. 

Erie 


9 
699 


2 

83 


5 

70 


10 
454 


2 

88 


249 


319 


4 
151 


Mechanical   Depahtment    Employees    Who    Received   Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Thorpe,  John. Engr.   Tests   Captain    Aviation    Corps 

Emplojtes  who   received   commissions 26 

Total  number  of  employees  in   government  service 1,3/5 

Great  Northern 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch    of 

Name  Position  Rank  Service 

Fmwson    G    H Gen.    Mgr Colonel     Russ.    Ry.    Corps 

Ha^in"'  r'  B Supt.  of  M.  P.... Lieut.    Colonel    ..Russ.    Ry.    Corps 

Benson    J    C Mast.    Mech Captain    Russ.    Ry.    Corps 

Boynton,  Robert Draftsman    2nd  Ljeut J."^\1*''> 

Kellerman,   R.    C Draftsman    2nd   Lieut Q.   M.    Corps 

Upton.   Wm.   B Inspector    2nd   Lieut U.    S.   R.   Corps 

Employees    who    received    commissions 23 

Gulf,  Mobile  &  Northern 

Total  number   of  employees  in   government   service 67 

Illinois  Central 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Nash.  F.  P C.en.    Foreman 1st  Lieut Ry.    Engrs. 

Donker,   J.    E Car  Repairer 2nd    Lieut 

Hitton.  J.   A Engine    For 2nd    Lieut 

Kern,  J.   W..   Jr Gen.    Foreman.  ...2nd   Lieut 

Employees    who    received   commissions 57 

Total  number  of  employees  in  government  service 1,916 

International  &  Great  Northern 

Mechanical    Depaktment    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Fletcher,    H.    V Diattsman     1st  Lieut 

Employees   who   received   commissions 9 

Total  number   of   employees  in   government   service 162 

Kansas  City  Southern 

Total  number  of  employees  in   government   service 135 

Lake  Erie  &  Western 

Employees    who    received    commissions 4 

Total  number  of  employees  in  government   service 133 

Long  Island 

Mechanical    Department    Employees    Who    feECEiVED   Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Foster.  F.  H Gen.    Foreman    of 

-  Substations   ....Captain    National  Army 

Mack.  J.  W Subst.  Sys.  Oper.  .Captain    .\rmy 

Best,    H.    S Foreman       Substa- 

tion  Dept Lieutenant    National  Army 

Dempsey,    J.    M Draftsman    Lieutenant    Navy 

Kiely,  E.  J..  Jr Elec.   Inspector. .  .Lieutenant    Nat'l  Army 

Employees    who    received    commissions 7 

Total  number  of  employees  in  government  service 279 


Los  Angeles  &  Salt  Lake 

Employees   who    received   commissions ._ 8 

Total  number  of  employees  in   government  service 116 

Louisiana  Railway  &  Navigation  Company 

Total  number  of  employees  in  government  service .60 

Louisville  &  Nashville 

Mechanical   Department    Employees    Who    Received   Commissioiw 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Finley,    G.    S Machinist    2nd  Lieut 

Employees   who   received    commissions 30 

Total  number  of  employees  in  government  service 1,410 

Maine  Central 

Mechanical   Department    Employees    Who    Received    Commissiohs 
Railroad                Military  Branch  of 

Name                          Position                     Rank  Service 

Sturgeon,   R Loco.    Engr 1st  Lieut Engr.   Corps 

Employees    who    received   commissions 10 

Total  number  of   employees  in   government  service .252 

Michigan  Central  ' 

Employees   who    received   commissions 6 

Total  number  of  employees  in  government  service 551 

Minneapolis  &  St.  Louis 

Mechanical    Department    Employees    Who    Received   Commissiows 
Railroad             Military  Branch  of 

Name                             Position                Rank  Service 

Rogers,   C.    B R'd  Fm.  of  Eng.. Lieut Russ.  Ry.  Corps 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 

Mechanical   Department    Empioyees    Who    Received    Commissiohs 

Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Casey,    J Master   Mechanic. Captain    

Roberts,  F.  M Trav.  Engr 1st     Lieut 

Bauers,   C.   A R.   H.    For 2nd  Lieut 

Greenseth.  A.  G R.  H.   For 2nd  Lieut 

Patton.  F.   S Machinist    2nd  Lieut 

Praiss,    W.    C Engineer   2nd  Lieut 

Employees   who    received    commissions..; 14 

Total   number  of  employees  in   government   service 474 


Missouri,  Kansas  &  Texas 


Employees    who    received    commissions ,. 

Total   number  of   employees   in   government  service. 


4 
80 


Mobile  &  Ohio 

Employees    who    received    commissions 10 

Total   number  of  employees   in   government   service ISO 

Nashville,  Chattanooga  &  St.  Louis 

Mechanical    Department    Employees    Who    Received    Commissiohs 
Railroad                 Military  Branch  of 

Name                          Position                    Rank  Service 

Law,  A.J Master   Mechanic. Captain    O.    R.    C 

New  York  Central 

Employees    who    received    commissions 6 

Total   number  of  employees  in  government   service 4,978 

e 

New  York,  Chicago  &  St.  Louis 

Employees    who    received    commissions S 

Total   number  of  employees  in   government  service 176 

New  York,  New  Haven  &  Hartford 

Mechanical    Department    Employees    Who    Received   Commissions 

Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Kearny,    P.  J Elec.    Engr Captain    Ordnance    Dept. 

Cole,  A.  B Inspector    1st   Lieut.    Army 

Burr,    C.    M Road    Foreman. .  .2nd    Lieut 14fh   Engrs. 

Fleming,    J Asst.   For.   Shops. 2nd    Lieut 14th  Engrs. 

Employees    who    received    commissions 26 

Total  number  of  employees  in  government   service 1,446 

New  York,  Ontario  &  Western 

Employees    who    received   commissions 2 

Total  number  of  employees  in   government   service 128 

\  Norfolk  &  Western 

Mechanical    Departmeni    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Davant,   E.   T Elec.    Reprm Captain    Infantry 

Lewis,    E.    B Engr.    Tests Captain    Artillery 

White.    O.    L Furnace    Rpm Captain    Infantry 

Budwell,    W Foreman    1st    Lieut 3Sth   Engrs. 

Joines.    Mac Engineer    2nd    Lieut Cavalry 

Employees    who    received   commissions 49 

Total   number  of   employees  in  government   sei-vice 865 

Northern  Pacific 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Egbers,  G.  F M.  M Captain    Russ.   Ry.  Corps 

King,  B.   C Boiler   Foreman.. .  1st   Lieut ^uss.   Ry.    Corps 

Montgomery,  M.  S... Traveling  Engn'r.lst  Lieut Russ.  Ry.   Corps 

Brown,  J.   J Machinist    2nd    Lieut Russ.   Ry.   Corps 

Hazzard,  G.  H R.    H.    Foreman.. 2nd    Lieut Russ.  Ry.   Corps 

Niskern,   F.   M R.    H.    Foreman.. 2nd    Lieut Russ.    Ry.    Corps 
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Name 

Paxton,   L.   A.... 

Terry.  C.  L 

Vickers,    F.  . ." .  . . 


Kailroad 
Position 

.R.    H.    Foreman.  .2nd 

.Machinist    2nd 

.Machinist    2nd 


Military  Branch  of 

Kank  Service 

Lieut Russ.    Ry.    Corps 

I.jeut Russ.   Ry.   Corps 

I.ieut Russ.    Ry.    Corps 


Eni|>loyees"  who    received    commissions 61 

Total  number  of  employees  in  government  service 1,638 


Northwestern  Pacific 


Employees    who    received    commissions 

Total  number  of  employees  ;n  sovernment  service. 


3 
56 


Oregon  Short  Line 


Employees    who    received    commissions 9 

Total   number   of   employees  in   government   service 474 

Oregon,  Washington  R.  R.  &  Navigation  Co. 

Mecha.mcai.    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Hess,   A.    E Car    Rep.    Helper.  1st   Lieut 

Employees    who    received    commissions 17 

Total  number  of  employees  in  government  service 294 

Pennsylvania  System 

LINES  WEST  OF  PITTSltURGH. 
Mechanical    Depart.ment    Employees    Who    Ueceived    Commissions 
Railroad  Military  I'.ranch   of 

Name  Position  Rank  Service 

Haubrick,     R Machinist Captain    Infantry 

Brandt,   O.   H Foreman     1st   Lieut Infantry 

Mercer,    J.    15 Mach.    Helper 1st   Lieut 10th  Ohio 

Munro,  H.  H Clerk    1st   Lieut Signal  Corps 

Wood,    L.    F Frgt.    Enginenian.  1st   Lieut Field  Artillery 

Bridges,   P.   F Repairman     2nd    Lieut Machine    Gun    Co. 

Minick,   1).   C Gang    Foreman. .  .2nd    Lieut 19th    Engrs. 

Total  number  of  employees  in  government  service 3,229 

PENNSYLVANIA  RAILROAD 

Meciia.vical    Department    Employees    Who    Received  '  Com. missions 
Name  Railroad  Military  Branch  of 


Position  Rank 

Atterbury,   W.    W.. .  .V'icePres.    Brigadier    Gen D.-G 

Maxfieid,   11.    11 Supt.  Mot.  PowerLieut.-Col l^tb 

Barrett,  C.   D Master  Mech.    ....Major    l^th 

Gaskill,  C.  S Master  Mech.    ...Major    19th 

Byron.   A.   W Master  Mech.   ...Captain     Of.    Dir.-Gen. 

Dunkel,   J.    R B.   M.   Helper Captain    Infantry 

Harris,   R.    H Car    Repairman. .  .Captain    Cavalry 

Hatfield,   C.    H Car    Repairman..  .Captain    Infantry 

Huff.   G.    F Asst.  Rd.  F.  of  En.Captain    I'^th    Ky. 

Kline.  B.  W Electrician    Captain    I'^th    Ry. 

Lindner.    W.    I Asst.  Gen.  Formn.Captain    35th    Ky. 

MacKendrick.  R.  G..  .Draftsman    Captain    108th   U. 

Moore.   J.    F Fireman    Captain    101st  U. 

Reynolds.  R.  H Power  Plant  Engr.Captain    Infantry 

Robbins.  F.  S .^sst.  Mast.  Mech. Captain    19th    Ry. 

Roberts,    C .Asst.  R.  F.  of  E..Cai.tain    21st  Ry. 

Salter,  D.  M Shop    Hand    Captain    llOthM 


Service 
.\m.  kys.  F. 
Ry.    Engrs. 
Ry.    Engra. 
Ry.    Engrs. 
-         Ry. 


Engrs. 
Engrs. 
Engrs. 
S.  K  A. 
S.  Cav. 


Smith.    R.    M 
Whitman,'  E. 
Barr,    P.    W.. 
Boflfenmeyer, 
Dickson,    Tr., 
Diehl,   J.   C. 


•  Asst.  R.  F.  of  E.  .Captain    35th 

B Asst.  R.  F.  of  E. .Captain    19th 


M.    P.    Inspector.  .1st 

C.   G. .  .Inspector   1st 

O.   S...SaisJy   Inspector.  .1st 

Chief    Draftsman. .  1st 

Kiesel,  J.   H Inspector     1st 

Mallan,    T.    I Foreman     1st 

Morris.   J.    M Asst.  Mast.  Mech.  1st 

Richers,  G.   T Asst.  Mast.  Mech.  1st 

Rowan.    C.    R Inspector     1st 

Rudd,  W.   B Asst.  R.  F  of  E..lst 

Steins,  C.  K Spec.     .App 1  st 

Welch,  W Foreman    1st 

Wightman,   F.   A Motive  Pow.  Insp.lst 

Woodcock.   R .Asst.    Supeuvisor.  .1st 

Bartlett,    M.    W Usher   2nd 

Bixler,  D.   S Asst.  Inspector   ..2nd 

Brewer,    P.    C Asst.     Supervisor. 2nd 

Jlrown,   C.   G Spec.  Apprentice.. 2nd 

feyron,    R.    J Foreman    2nd 

Corbin,  W.   M Car   Repairman. .  .2nd 

Davis,    K.    N M.  P.   Inspector.  .2nd 

Fahnestock,  M M.  P.   Inspector.  .2nd 

Greeley,  C.  M Special  App 2nd 

Hawkins.  A.  C Apprentice    2nd 

Murray,   J.   V Mach.    Helper    ...2nd 

Northrup,    C.    D fireman    2nd 


Ry. 
Ry. 


Lieut Ord 

Lieut 19th 

Lieut 35th    Ry 

Lieut Engrs.   O 

Lieut -1st    Ry. 

Lieut 19th    Ry. 

Lieut 21st    Ky. 

Lieut 1 5th   Ry. 

Lieut llOth   U. 

Lieut 19th   Ry. 

Lieut 1 9th    Ry. 

Lieut 19th    Ry. 

Lieut 19th    Rv. 

Lieut 111th   U. 

Lieut Off.    Res. 

Lieut 413th   Teleg. 

Lieut Engrs.    O.    R 


Engrs. 

Engrs. 

G.  Bat. 

Engrs. 

Engrs. 
Dept. 
Ry.    Engrs. 

Engrs. 
R.  C. 

Engrs. 

Engrs. 

Engrs. 

Engrs. 

S.    Inf. 

Engrs. 

Engrs. 

Engrs. 

Engrs. 

S.    Inf. 

Corps 
Bat. 
C. 


Engrs. 

Engrs. 

S.    Inf. 

Corps 

Engrs. 

Engrs. 


D 


.  .Apprentice    .  . ;  . .  .2nd 

S.   H.  Attdt 2nd 

Car  Repairer 2nd 

.  .  .  .  Spec.  .Apprentice.  .2nd 
.  ...M.   P.   Inspector.  .Ensign 

.  .  .  .Inspector Ensign 

who    received    commissions 


Lieut 19th   Ry. 

Lieut 35th   Ry. 

Lieut 112th    U. 

Lieut OflF.   Res. 

Lieut 19th   Ry. 

Lieut 21st  Rv. 

Lieut l^.   S.   Coast  Art. 

Lieut Off.    Res.    Corps 

Lieut n4th    L'.    S.    Inf. 

Lieut 311th  U.   S.   Inf. 

Lieut 61st    U.    S.    Inf. 

Lieut 314th  U.  S.-  Inf. 

Lieut 19th    Rv.    Engrs. 

..V.  S.  Navy 

.1'.  S.  Navy 
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Richards,  J.  S, 
Schmitt,  F.  S... 
Schwenk,  H.  R. 
SheafFer,  J.  G. .  . 
Sellman,  F.  E. . 
Spenser,  Jr.,  W. 

Employees 

Total   ninnber  of  employees   in   government   service 5,441 

Pere  Marquette 

Employees    who    received    commissions 6 

Total   number   of  employees  in   government   service 152 

Philadelphia   &  Reading 

Employees   who   received   commissions 1 

Total   number   of  employees  in   government   service 1,283 

Pittsburgh  &  Lake  Erie 

Mechanical    Department    Employees    Who    Received    Commissions 

Railroad                   Military  Branch  of 

Name                             P'^sition                       Rank  Service 

Watson,  J.   R Inspection    Engr. .1st  Lieut Engrs.  O.  R.  C 

Employees    who    received    commissions 3 

Total  number   of  employees   in   government   service 425 


Pittsburgh  &  Shawmut 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

^ame  Position  Rank  Service 

Morgan,  Jr.,  D.  C Mech.    Engr Av.  Sig.  O.  R. 

Emi)loyecs   who    received   commissions 4 

Total  number  of  employees  in  government  service 23 

St.  Louis-San  Francisco 

Mechanical    Department    Employees    W^ho    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Sharpe.    S.    B Hostler    1st  Lieut Field   .Artillery 

Snow.   W.   R Hostler    Helper.  ..2nd   Lieut Infantry 

Employees    who    received    commissions 26 

Total  number  of  employees  in  government  service 744 

St.  Louis-Southwestern 

Employees    who    received    commissions g 

Total   number  of  employees  in   government   service 251 

San  Antonio  &  Aransas  Pass 

Employees   who   received   commissions ...  8 

Total  number  of  employees  in  government  service 101 

Southern 

Mechanical    Department    Emiuivees    Who    Received    Co.mmissions 
Railroad  Military  Branch   of 

Name  Position  Rank  Service 

Caye.   W.   C,  Jr Inspector     Captain    Engr.   Corps 

Bowling,    J.    D Chemist     2nd   Lieut Marine  Corps 

Employees    who    received    commissions S3 

Total  number  of  employees  in  government  service 1,500 

Southern  Pacific  Lines  (Texas  &  Louisiana) 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Janes,    S.   B Fireman    1st  Lieut U.    S.   Army 

Employees    who    received   commissions 19 


Name 

Babcock.  A.   H 

Williams,    W.    O.. 

Cirby.   A.    A 

Rutherford.    D.    J. 
Waddell.  H.  C... 

Jones.  A.  E 

Wright.   G.   I .  . . 


Total   number  of  employees  in  government  service 311 

Southern  Pacific  (Pacific  System) 

Mechanical    I'epartmfnt    Employees    Who    Received    Commissions 
Railroad  Military  Branch   of 

Position  Rank  Service 

.Elec.    Enpr Major    U.  S.  Reserves 

.Master    Mech Captain    Russ.  Ry.   Corps- 

.Loco.   Engr 1st    Lieut Russ.   Ry.   Corps 

.Elec.   Engr 1st    Lieut 

.Loco.    Engr 1st    Lieut Russ.   Ry.   Corps- 

.R,  11.   Foreman. . .  2nd   Lieut Russ.  Ry.  Corps 

.Elec.    Eng Lieutenant    L^.  S.  Navy 

Houghton,  J.  W Ch.   Eng.  Pow.  Pit. Lieutenant    U.  S.  Navy 

Hart,  J.    P Elec.    Eng Ensign    U.  S.  Navy 

Employees    who    received    commissions 66 

Total  number  of  employees  in  government  service 1,874 

Spdikane,  Portland  &  Seattle 

Mechanical    Department    Employees    Who    Received    Commissions 
Railroad                    Military  Branch  of 
Name                     Position                      Rank  Service 
Bornick,   H.   A Trav.  Engr Lieutenant    Russ.  Ry.  Corps- 
Fischer,   15.   F Boiler  For Lieutenant    Russ.  Ry.  Corps- 

VVest.    J Engineman  Russ.  Ry.  Corps- 
Employees    who    received    commissions 8 

Total  number  of  employees  in  government  service 101 

Tennessee  Central 

Total  number   of  employees  in   government   service 

Toledo,  St.  Louis  &  Western 

Employees   who   received   commissions 

Total  number  of  employees  in  government  service 

Union  Pacific 

Mechanical    Department    E-mplovees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

McClintock,  H.   E..  ..Draftsman    Captain     Engineer  Corps 

McCabe.  A.   R Foreman     1st   Lieut Russ.  Ry.  Corps- 

Reid,  M.   B Motorman    r-l.st    Lieut Engr.    Corps 

Emjiloyees    who    received   commissions 22 

Total  number  of  employees  in  government  service 1,240 

Wabash 

Mechvxical    Department    Employees    Who    Received    Commissions 
Railroad  Military  Branch  of 

Name  Position  Rank  Service 

Bennett,  H.   M Loco.   Fireman    ..Captain    

Dixon.   E.   A Asst.   Boiler  For. .1st    Lieut Russ.  Ry.  Corps- 
Sullivan,  J.  J Machinist    2nd  Lieut 33Sth    Infantry 

Employees   who   received   commissions 12 

Total   number   of  employees  in   government   service 460 

Western  Maryland 

Total  number  of  employees  in  government  service 108 

Western  Pacific 

Total  number  of  employees  in  government  service 143 

Wheeling  &  Lake  Erie 

otal  number  of  employees  in  government  service 13& 
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The  Improper  Loading  of  Lumber 

Where  Open  Top  Cars  are  Used  for  This  Purpose 
Care  Must  be  Taken  to  Prevent  Lading  from  Shifting 


THE  unprecedented  measures  restricting  the  use  of 
open  cars  which  have  been  taken  by  Judge  Lovett, 
director  of  priority,  show  the  importance  of  securing 
the  maximum  service  from  this  class  of  equipment.  The 
tonnage  of  coal  that  will  have  to  be  moved  this  winter  will 
break"all  records  and  the  demand  for  cars  will  be  greater  than 


Good  Judgment  or  Good   Luck  in    Making   Up  the  Train 

the  supply.  Gondola  cars  will,  therefore,  be  urgently  needed 
for  carrying  coal.  On  the  back  haul  to  the  coal  mining 
regions  gondolas  are  used  for  many  commodities,  one  of  the 
most  important  being  lumber.  It  is  the  purpose  of  this  ar- 
ticle to  show  how  greater  service  can  be  secured  from  open 
cars  by  better  methods  of  loading  lumber,  when  transported 
in  that  class  of  equipment.  ' 

The  loading  rules  of  the  M.  C.  B.  Association,  in  brief. 


The   Transfer   Track   Is   a    Busy   Place 

provide  that  luml)er  loaded  in  open  top  cars  must  not  extend 
beyond  the  end  sill  of  the  car  unless  protected-  by  an  idler, 
nor  within  6  in.  of  the  brake  wheel.  If  the  load  extends 
above  the  side  of  the  car,  stakes  must  be  provided  to  hold 
the  lading  at  the  side.  The  number  and  size  of  the  stakes 
depend  on  the  height  of  the  car  pide,  the  height  of  the  load, 
the  number  of  piles  making  up  the  load  and  the  method  of 
loading.  The  tops  of  opposite  stakes  must  be  fastened  to- 
gether with  boards  or  with  wire.  Lumber  of  equal  thick- 
ness must  either  be  lapped  or  have  strips  placed  transversely 


between  the  lading  and  not  more  than  30  in.  apart  vertically. 
If  the  shipper  so  desires  strips  may  be  placed  crosswise  be- 
tween each  layer  of  dressed  lumljer.  These  niles  have  been 
in  effect  for  many  years.  The  revisions  which  have  been 
made  from  time  to  time  have  been  of  a  minor  character. 

It  will  be  noted  that  the  rules  governing  the  loading  of 
luml^er  in  open  cars  are  based  on  the  assumption  that  fric- 
tion will  be  sufficient  to  prevent  lateral  shifting  of  the  load. 
The  adoption  of  heavier  motive  power  and  the  increase  in 
the  length  of  trains  in  recent  years  has  increased  the  severity 
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Damaged   Equipment  Contributes  to  the   High  Cost  of 
Transporting    Lumber 

of  shocks  in  starting,  stopping  and  switching.  The  result 
has  been  that  the  transportation  of  lumber  loaded  in  open 
cars  has  in  recent  years  been  a  source  of  considerable  trouble 
and  expense  to  the  carriers.  The  shocks  encountered  in 
ordinary  service  often  cause  lumber  to  shift.  If  any  portion 
of  the  load  slides  beyond  the  end  of  the  car  or  comes  within 
6  in.  of  the  brake  wheel  the  car  must  be  taken  out  of  the 
train  and  the  lading  reshaped  to  conform  with  the  loading 


A  Load  That  Will  Probably  Check  Short  at   Its   Destination 

rules  before  it  proceeds  to  its  destination.  The  tonnage  of 
lumber  shipped  in  open  top  cars  is  large  and  the  loss  in- 
volved in  this  switching  and  reshaping  of  loads  is  a  consid- 
erable item.  Some  idea  of  the  trouble  experienced  in  haul- 
ing lumber  in  open  top  cars  can  be  gained  by  examining  the 
illustrations  which  accomj^any  this  article.     All  the  photo- 
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graphs  of  shifted  loads  which  are  shown  were  taken  at  one 
yard  in  a  single  week. 

The  Illinois  Central  a  short  lime  ago  conducted  a  special 
investigation  in  order  to  determine  the  loss  of  service  from 
cars  due  to  the  reshaping  of  loads  which  had  shifted  in 
transit.  During  a  period  of  three  months  this  road  handled 
7,926  cars  loaded  with  dressed  lumber.  The  total  car  days' 
delay  on  these  shipments  amounted  to  17,778,  an  average 
of  2.24  days  per  car.  Had  it  been  possible  for  the  Illinois 
Central  to  avoid  the  delays  to  cars  loaded  with  dressed  lum- 
ber during  the  three  months  referred  to  above,  the  road  would 
have  had  194  more  cars  available  for  service.   It  is  estimated 
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Type  of   Bulkhead   Used  on  the    Illinois  Central 

that  it  would  have  secured  increased  revenues  amounting  to 
about  $85,000.  In  addition  to  this  there  would  have  been  a 
considerable  saving  due  to  the  elimination  of  the  expense 
of  switching  cars  and  adjusting  loads,  and  claims  for  d?.nage 
to  lading.  The  cost  of  switching  was  probably  about  50 
cents  a  car  and  the  cost  of  reshaping  the  load  considerably 
greater.  In  the  month  of  May  alone  the  cost  of  transferring 
and   reshaping  loads  of  lumber  at  Memphis   amounted   to 


about  160,000,000  tons.  Of  this  amount  about  65  per  cent 
or  104,000,000  tons  consisted  of  lumber  wholly  or  partly 
dressed,  which  causes  trouble  by  shifting.  Open  cars  are 
used  to  handle  probably  25  per  cent  of  the  dressed  lumber 
shipped,  or  26,000,000  tons.  Assuming  an  average  load  of 
50  tons  per  car  this  amounts  to  520,000  carloads.  As  each 
shipment  would  require  under  normal  conditions  about  18 


Bulkheads  on  Lumber  Cars  Keep  the  Load  Where  It  Belongs 

days  from  origin  to  destination,  the  average  number  of  open 
cars  used  in  the  lumber  traffic  is  25,600.  If  an  average 
saving  of  two  days  per  trip  could  be  secured  by  bulkhead- 
ing  the  cars  the  number  required  to  handle  the  traffic  could 
be  reduced  to  22,800,  thus  effecting  a  saving  of  2,800  cars. 
In  addition  to  the  saving  in  equipment  there  would  be  fur- 
ther economies  due  to  the  reduction  of  charges  for  switching 
and  reshaping  of  loads  and  also  to  the  elimination  of  claims 
for  damage  to  lading. 

While  the  Illinois  Central  was  investigating  the  delays 
due  to  the  shifting  of  loads,  a  special  messenger  accompanied 
one  shipment  of  50  cars  of  lumber  from  a  single  company. 
Of  these  50  cars  22  were  delayed  three  or  four  days  on  ac- 
count of  the  necessity  of  reshaping  the  load.  The  railroad 
had  experimented  with  bulkheads  placed  in  the  ends  of  the 
cars  to  keep  the  lumber  in  place  and  had  found  the  results 
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Shifting    Is   Not   Confined   to  the  Smaller  Sizes   of.  Lumber 


$39,308.     Probably  one  half  of  this  expense  was  chargeable 
to  loads  on  open  cars. 

While  accurate  data  concerning  the  amount  of  dressed 
lumber  shipped  in  open  cars  on  the  railroads  of  this  country 
are  not  available,  an  estimate  of  the  saving  of  cars  that  would 
be  effected  if  the  practice  of  bulkheading  was  generally 
adopted  will  show  the  importance  of  the  subject.  The  total 
lumber  traffic  of  the  country  in  the  year  1917  was  probably 


of  this  practice  very  satisfactory.  It  was  so  evident  in  this 
case  that  the  delay  was  due  to  improper  loading  that  the 
company  from  which  the  shipment  in  question  was  received 
was  persuaded  to  bulkhead  their  cars.  They  have  continued 
to  follow  this  practice  and  delivery  of  shipments  from  this 
company  are  now  made  without  the  delay  formerly  experi- 
enced. Trains  of  50  cars  have  been  brought  to  their  desti- 
nation without  a  car  removed  or  sidetracked  for  reshaping. 
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The  method  of  bulkheading  which  has  been  in  use  on  the 
Illinois  Central  for  loads  on  gondolas  or  flat  cars  is  shown 
in  the  illustration.  The  end  is  made  up  of  three  upnght 
posts,  4  in.  by  6  in.,  to  which  are  fastened  2  in.  by  12  in. 
boards.  The  corner  post  is  fastened  to  the  third  side  post 
by  diagonal  strips  of  1  in.  by  6  in.  lumber  and  similar  brac- 
ing connects  the  tops  of  the  posts.  In  case  the  bulkhead  is 
used  on  flat  cars,  a  4  in.  by  4  in.  timber  is  placed  crosswise 
at  the  end  of  the  car  to  hold  the  lower  ends  of  the  posts  in 

place. 

That  shippers  are  willing  to  co-operate  with  the  railroads 
in  this  matter  of  bulkheading  cars  is  shown  by  the  fact  that 
one  large  producer  of  lumber  has  adopted  the  practice  while 
the  Southern  Pine  Association  has  urged  its  members  to  con- 


I.  C.  C  SAFETY  INSPECTOR'S  REPORT 

During  the  calendar  year  ended  December  31,  1916,  136 
employees  were  killed  and  2,440  injured  in  coupling  and 
uncoupling  cars;  casualties  resulting  from  employees  com- 
ing in  contact  with  overhead  and  side  obstructions  and  frcan 
falling  from  and  getting  on  and  off  cars  occasioned  564 
deaths  and  15,937  injuries.  This  represents  an  increase  of- 
13  in  the  number  killed  and  246  in  the  number  injured  in 
the  former  class  of  accidents,  and  59  in  the  number  of  killed 
and  2,126  in  the  number  injured  in  the  latter  class  of  acci- 
dents, as  compared  with  the  fiscal  year  ended  June  30,  1916. 

During  that  fiscal  year,  187  cases,  involving  an  aggregate 
of  542  violations  of  the  law,  were  transmitted  to  the  several 


Typical   Examples  of  Shifted   Loads 


sider  the  advisability  of  bulkheading  their  shipments.  The 
main  obstacle  to  the  adoption  of  the  practice  is  the  fact  that 
the  shippers  object  to  using  so  much  lumber  to  secure  the 
load  unless  the  roads  make  a  corresponding  increase  in  the 
dunnage  allowance.  The  present  rules  of  the  three  principal 
freight  classifications  provide  that  an  allowance  not  to  exceed 
500  lb.  will  be  made  for  temporary  stakes,  dunnage  or  sup- 
ports when  required  to  protect  and  make  secure  for  shipment 
property  on  flat  or  gondola  cars  upon  which  carload  rates 
are  applied.      It  has  been  urged  b}-  the  shippers  that  the 


United  States  district  attorneys  for  prosecution.  Cases  com- 
prising 127  counts  were  tried,  of  which  88  counts  were  de- 
cided in  favor  of  and  37  counts  adversely  to  the  govern- 
ment; 2  counts  are  still  pending  decision.  Cases  involving. 
478  counts  were  confessed,  and  10  counts  were  dismissed. 

During  the  past  fiscal  year  there  were  transmitted  to  the 
several  United  States  district  attorneys  for  prosecution  113 
cases,  involving  1,197  counts,  of  violations  of  the  hours  of 
service  act.  Cases  involving  811  counts  were  confessed  and 
444  counts  were  tried,  of  which  125  were  decided  in  favcHr 
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Loads  of  Lumber  Going   Out  "Over  the  Top' 


practice  of  bulkheading  be  made  mandatory  and  the  dunnage 
allowance  increased  to  1,000  or  1,500  lb.  The  carriers 
claim  that  the  lumber  used  in  bulkheading  has  some  com- 
mercial value  and  that  the  shippers  should  be  able  to  sell 
it  to  the  consignee.  The  shippers  on  the  other  hand  con- 
tend that  the  lumber  used  for  securing  loads  has  no  market 
value  and  if  additional  dunnage  is  required  the  allowance 
provided  in  the  tariffs  should  be  increased. 

Both  the  shippers  and  the  railroads  would  benefit  by  bulk- 
heading  open  cars  loaded  with  lumber. 


of  the  government  and  198  in  favor  of  the  carriers.  The 
remaining  121  counts  are  still  pending  decision.  Cases  in- 
volving 878  counts  were  dismissed,  841  of  which  were  based 
upon  the  carriers'  failure  to  report  all  instances  of  excess 
service,  as  required  by  an  order  of  the  commission.  Two 
cases  were  decided  by  the  Supreme  Court,  one  against  and 
one  in  favor  of  the  government.  In  the  circuit  courts  of  ap- 
peal 8  cases  were  decided  in  favor  of  the  government,  and 
3  cases  were  decided  in  favor  of  the  carriers.  Other  cases 
are  still  pending. 
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Why  Not  Take  AdvaintasiG  of  Colled^  aiyi 
U  n  i  V  e  r  s  i  iy  Fa.  c  i  1  i  t  i  e  s  ? ' 


Engineering  Building,  Pcnnsyhania  Stale  Collt'sc. 

MAINTAIN   INDUSTRIAL   FELLOWSHIPS! 

BY  C.  H.  BENJAMIN 
Dean  oE  the  School  of  Engineering,  Purdue  University,  Lafayette,  Ind. 

RAILWAY  problems  are  peculiarly  attractive  to  the  scien- 
tific investigator  because  they  are  so  definite  and  so  well 
developed.  The  railroad  man  usually  knows  just  what 
he  wants  and  why  he  wants  it.  Furthermore,  the  investigator 
knows  that  immediate  practical 
use  will  be  made  of  the  data 
which  he  accumulates  or  the 
principles  which  he  proves. 

Purdue  University  was  one 
of  the  tirst  technical  schools  to 
tuke  up  railway  work,  and  it 
has  consistently  carried  out  the 
policies  thus  inaugurated.  The 
principal  credit  for  the  devel- 
opment of  railway  testing  and 
investigation  may  safely  be 
given  to  W.  F.  M.  Goss,  and 
it  was  through  his  efforts  that 
Purdue  University  came  to  be 
recognized  as  the  leading 
authority  on  railroad  mechan- 
ical problems. 

Beginning  with  the  installa- 
tion of  the  Purdue  locomotive 
Schenectady  in  a  separate 
building  in  1895,  the  organi- 
zation of  a  railway  laboratory 
was  continued  from  year  to 
year.  In  1 898  the  Master  Car 
Builders'  Association  provided 
a  brake  shoe  machine  and  an 
air  brake  rack,  thus  inaugu- 
rating the  official  laboratory  of 
the  association.  Subsequently, 
a  drop  press  and  other  ap- 
paratus were  added.  In  1909- 
1910  the  air  brake  rack  was  entirely  rebuilt  and  located  in 
a  building  provided  for  the  purpose.  In  1912-1913  a  ma- 
chine for  testing  eccentric  or  fiat  wheels  was  installed,  with 
the  assistance  and  co-operation  of  the  New  York  Central. 

The  various  pieces  of  railway  apparatus  have  served  not 
only  for  purposes  of  investigation,  but  as  efficient  aids  in 
the  education  of  students. 


THE  UNIVERSITIES  can  do  much  for 
the  railroads  in  the  way  of  making 
special  investigations  and  tests,  but 
the  latter  must  do  their  part  in  providing 
the  funds.  Dean  Benjamin,  of  Purdue,  sug- 
gests that  one  way  of  doing  this  would  be 
to  maintain  industrial  fellowships.  ' 

Professor  Schmidt,  of  Illinois,  suggests 
that  the  railroads  contribute  to  keep  the  lo- 
comotive laboratory  in  continuous  operation. 
It  seems  a  shame  that  the  roads  do  not  take 
advantage  of  this  opportunity,  particularly 
since  so  many  profitable  fields  of  investiga- 
tion are  still  unexplored. 

Professor  Wood,  of  Pennsylvania  State 
College,  makes  some  splendid  concrete  sug- 
gestions for  a  practical  "railroad-college" 
course.  Surely  it  is  time  that  the  leading 
railway  mechanical  associations  made  some 
progress  in  solving  the  big  task  of  really 
training  men  for  the  important  work  of  the 
mechanical  department. 


WORK   ACCOMPLISHED   AT   PURDUE 

But  a  brief  synopsis  can  be  given  to  indicate  the  work 
accomplished  in  the  railway  laboratories.  The  locomotive 
Schenectady,  becoming  successively  Schenectady  No.  2  and 
No.  3,  as  its  design  was  modified  to  keep  up  with  the  times, 
served  first  as  a  medium  for  Dean  Goss'  experiments  on 
high  steam  pressure  and  on  superheat.     These  experiments 

form  the  basis  of  his  various 
publications  on  "Locomotive 
Performance,"  "High  Steam 
Pressures  in  Locomotive 
Service"'  and  "Superheated 
Steam  in  Locomotive  Service." 
The  work  on  superheated 
steam  was  continued  by  Pro- 
fessor Endsley,  and  formed 
the  subject  of  a  paper  pre- 
sented to  the  American  Rail- 
way Master  Mechanics'  As- 
sociation by  the  writer  at  the 
1912  meeting. 

Other  experiments  on  this 
locomotive  have  concerned  the 
performance  of  various  front 
ends,  stacks  and  exhaust  noz- 
zles, spark  arresting  devices 
and  superheaters. 

The  brake  shoe  machine  has 
served  its  purpose  in  establish- 
ing the    loss    of    friction  and 
wear    for    different    types    of 
shoe.     The  work  done  on  this 
machine    has     furnished    the 
basis  for  the  standards  now  in 
use  by  the  M.  C.  B.  Associa- 
tion.   A  resume  of  these  tests 
is  given  in  the  proceedings  of 
the  Association  for  1915,  Vol. 
49,  p.  59. 
In  a  similar  manner,  the  work  done  on  the  air  brake  rack 
and   the  drop  press   has   furnished   data   for  the   standard 
specifications  now  in  use  by  the  railways. 

The  laboratory  for  testing  materials  has  had  an  important 
part  in  railroad  work.  Among  the  more  recent  investigations 
carried  on  in  this  laboratory  are  detailed  studies  of  side 
frames  and  of  brake  beams  where,  by  the  use  of  a  strain 
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gage,   local   deformations   and   stresses   were   analyzed   and 
accounted  for. 

CO-OPERATION — ^A  PRESSING   NEED 

As  long  as  new  standards  are  adopted  and  new  designs 
originated  by  the  railroads,  the  co-operation  of  the  university 
will  be  demanded.  He  would  be  a  rash  man  who  would 
predict  that  improvement  in  railway  design  should  in  the 
next  twenty-five  years  be  any  less  marked  than  in  the 
twenty-five  just  passed. 

One  way  in  which  the  railroad  may  co-operate  with  the 
university  to  their  mutual  advantage  is  by  maintaining  an 
industrial  fellowship,  the  incumbent  of  which  shall  devote 
the  whole  or  a  part  of  his  time  to  investigating  railroad 
problems.  [  Such  assistance  is  a  pressing  need  at  the  present 
writing. 

RAILROADS     SHOULD    MAKE    USE    OF    LOCOMOTIVE 

LABORATORY 

BY  EDWARD  C.  SCHMIDT 
Professor  of  Railway  EDgineerin^,  University  of  Illinois,  Urbana,  III. 

The  University  of  Illinois  has  for  years  co-operated  with 
the  railways  in  research,  and  it  conceives  such  co-operation 
to  be  one  of  its  duties.  It  has  frequently  received  assistance 
from  the  railroads  in  prosecuting  its  own  problems,  and 
it  has,  on  the  other  hand,  given  assistance  to  many  roads 
in  problems  initiated  by  them.  In  co-operation  with  the  rail- 
ways it  has  carried  on,  during  the  last  fifteen  years,  a  good 
deal  of  research  in  such  fields  as  train  resistance,  tonnage 
rating,  car  truck  design,  coupler  design,  the  design  and  per- 
formance of  water  columns,  stresses  in  car  wheels,  stresses  in 
raihi\ay  track,  the  performance  of  different  kinds  of  coals, 
brake  shoe  performance,  etc. 

Whenever  the  investigation  proposed  seems  likely  to  pro- 
duce results  .of  scientific  quality  and  of  general  interest  the 
university  stands  ready  to  contribute  the  use  of  its  equip- 
ment and  the  services  of  its  staff.  In  special  cases  it  has 
contributed  also  a  portion  of  the  funds  needed  for  such 
investigations ;  although  it  has  never  seemed  to  us  that  we 
should  be  expected  to  go  that  far. 

Our  locomotive  laboratory  is  as  well  equipped  as  any  in 
this  country  to  test  modern  locomotives.  While  we  have 
been  able  thus  far  to  carry  on  enough  laboratory'  work  to 
serve  our  own  purposes  and  to  justify  the  installation  of 
the  plant,  it  has  not  been  in  constant  operation,  nor  have  we 
ourselves  the  funds  to  keep  it  constantly  at  work.  We  should 
be  glad  to  enter  into  co-operation  with  any  railroad  or  with 
any  group  of  railroads  looking  toward  the  fuller  use  of  the 
laboratory,  either  in  the  study  of  a  particular  problem  or  in 
varied  investigations  extending  over  a  term  of  years.  We 
have  already  made  to  certain  roads  proposals  to  this  end 
and  we  stand  ready  to  renew  them  at  any  time.  Four  or 
five  thousand  dollars  contributed  by  each  of  a  half  dozen 
roads  would  suffice  to  keep  the  plant  in  continuous  opera- 
tion for  a  year.  We  should  be  willing  to  contribute  to  such 
a  purpose  the  use  of  the  plant  and  the  services  of  members 
of  our  staff  without  charge.  Whether  we  should  be  willing 
or  able  to  offer  any  larger  measure  of  co-operation  would  have 
to  be  determined  in  the  particular  instance;  but  even  this 
contribution  on  our  part  offers  to  the  railroads  what  has 
always  seemed  to  me  an  exceptional  opportunity  for  the 
solution  of  the  numerous  problems  which  present  themselves 
to  railway  officials. 

ADVANTAGES  OF  LABORATORY  TESTS 

The  advantages  of  laboratory  tests  over  road  tests  probably 
need  no  further  defense.  Most  of  us  who  have  had  experi- 
ence in  both  are  willing,  I  think,  to  concede  that  even  where 
the  problems  can  be  worked  out  with  equal  accuracy  in  the 
laboratory  or  on  the  road,  the  laboratory  procedure  is  likely 
to  be  very  much  less  expensive;  and  there  remain,  of  course, 


many  problems  in  locMnotive  performance  and  design  which 
cannot  be  attacked  by  road  tests  with  any  prospect  of  success. 
Neither  will  any  one  deny  the  great  need  for  further  research 
in  railway  problems.  There  are  numerous  questions  to  be 
solved  and  new  ones  continually  present  themselves.  The 
demand  for  their  solution  is  all  the  more  urgent  at  such  a 
time  of  emergency  as  the  present;  and  the  prevailing  tendency 
to  make  the  emergency  an  excuse  for  deferring  all  such  work 
seems  to  me  short-sighted  and  unwise. 

One  of  the  chief  functions  of  the  Engineering  Experiment 
Station  of  the  University  of  Illinois  is  to  do  whatever  it 
can  to  promote  such  co-operation  between  the  universities  and 
the  industries  as  is  under  discussion,  and  we  may  be  relied 
upon  here  always  to  do  our  share  in  any  such  enterprise. 

CO-OPERATIVE   "RAILROAD-COLLEGE"    COURSE 

BY  PROF.  ARTHUR  J.  WOOD 
The  Pennsylvania  State  College,  State  College,  Pa. 

Who  is  to  train  the  future  railroad  mechanical  engineers? 
The  question  cannot  be  evaded.  It  means  much  more  to-day 
than  it  did  even  a  year  ago,  and  no  railroad  official  can 
fairly  answer,  "That  is  not  our  job.  The  engineering  schools 
must  speed  up."  My  aim  is  to  point  to  a  l>etter  way  than 
suggested  by  this  reply,  and  to  indicate  how  co-operation 
may  become  effective.  Col.  H.  G.  Prout,  when  general 
manager  of  the  Union  Switch  and  Signal  Co.,  once  re- 
marked, "The  spirit  and  the  temperament  which  make  co- 
operation not  only  possible,  but  natural,  are  essential  to 
any  success  in  any  great  enterprise.  I  am  not  speaking  of 
perfunctory  or  official  co-operation,  but  of  the  spirit  which 
makes  folks  work  together  to  a  common  end,  by  instinct  and 
inclination." 

The  railroads  do  not  have  in  training  a  sufficient  number 
of  men  of  the  right  stuff.  Here  is^a  typical  example:  Of 
last  year's  graduates  of  the  Pennsyitania  State  College,  two- 
thirds  of  those  in  railway  mechanical  engineering  are  now 
in  France  with  Company  E,  19th  Engineers,  and  not  one  of 
those  in  mechanical  engineering  is  in  railroad  work. 

RAILROADS   AND  COLLEGES   SHORT-SIGHTED 

Most  of  the  mechanical  engineering  graduates  who  enter 
railroad  engineering  departments  and  rise  to  places  of 
influence  have  become  attracted  to  the  work  before  leaving 
college.  Aside  from  possible  home  influences,  they  are  not 
usually  drawn  in  that  direction,  partly  because  mechanical 
engineering  is  many  sided  and  in  most  colleges  the  student 
receives  instruction  in  the  various  mechanical  lines — except 
in  railroad  engineering.  Again,  not  more  than  about  one 
out  of  ten  teachers  of  mechanical  engineering  is  familiar 
with  the  transportation  problem,  and  naturally  this  line 
of  service  has  not  been  given  its  due  weight.  On  the  other 
hand,  the  railroads  as  a  whole  expect  a  certain  product,  but 
have  not  studied  the  question  thoroughly,  and  have  placed 
a  load  on  the  colleges  which  they  themselves  should  share  in 
carrying.  This  condition  has  been  apparent  for  years,  and 
both  the  railroads  and  colleges  have  been  short-sighted. 

The  point  at  issue  should  be  kept  clear.  I  am  not  urging 
specialization.  The  college,  first  and  last,  must  teach  funda- 
mentals, and  teach  these  thoroughly;  but  every  college  is  a 
profit-sharing  enterprise  and  must  balance  its  account  with 
those  who  supply  the  funds.  In  all  this  work,  the  college 
is  the  specialist  aiming  to  render  efficient  service.  The 
student  is  being  fitted  to  be  of  real  value  in  the  world,  and 
he  should  have  a  touch  of  active  engineering  work  to  help 
in  a  wise  choice  of  vocation.  It  is  the  business  of  the  collie 
to  help  him  to  find  himself. 

GOOD  EXAMPLE  OF  CO-OPERATION 

The  Pennsylvania  State  College  is  located  fifty  miles 
from  one  of  the  best  engineering  laboratories  in  the  country. 
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I  refer  to  the  Altoona  shops  of  the  Pennsylvania  Railroad. 
Co-operation  has  been  made  effective  along  the  following 
lines:  Six  years  ago  the  college  organized  an  apprentice 
school  at  the  Altoona  shops,  which  has  since  been  doing 
good  work  under  a  joint  agreement;  engineering  problems 
have  been  worked  over. together;  lectui-es  have  been  given 
by  engineers  of  the  company;  investigation  work  has  been 
carried  on  at  the  college  at  the  instance  of  the  railroad; 
frequent  inspection  trips  to  the  shops  have  added  interest, 
and  the  company  has  donated  a  dynamometer  car,  a  locomo- 
tive and  other  equipment. 

Of  more  direct  value  in  the  training  of  college  men  is  the 
work  at  the  locomotive  testing  plant.  To  better  appreciate 
this  aid,  reference  may  be  made  to  one  of  our  recent  trips 
to  Altoona.  Twenty-six  senior  mechanical  students  spent 
two  days  at  the  shops.  The  party  was  divided  into  two 
sections  or  groups,  one  of  these  went  through  the  shops 
and  laboratories  under  the  guidance  of  an  engineer  especially 
qualified  to  make  the  inspection  of  value,  while  the  other 
group  was  at  the  testing  plant.  This  group  was  shown  the 
layout,  method  of  conducting  the  tests  and  the  main-line 
purpose  of  the  testing  plant.  Each  student  then  put  on 
his  overalls  and,  being  assigned  to  take  certain  readings, 
filled  out  the  log  sheets,  being  guided  by  the  trained  em- 
ployees of  the  company.  The  data,  with  a  sample  of  coal, 
were  taken  back  to  the  college,  the  results  worked  up  inde- 
pendently and  a  careful  report  was  made  of  the  test.  This 
study  presents  to  the  student  the  locomotive  as  a  power 
plant,  gives  a  tie-up  to  theory  and  practice  and  makes  for  a 
better  prepared  graduate.  J.  T.  Wall  is,  general  superin- 
tendent of  motive  power,  and  the  engineers  of  his  staff  have 
generously  co-operated,  and  many  colleges  have  been  ben- 
efited by  studying  the  methods  used  jointly  by  the  Penn- 
sylvania Railroad  and  the  Pennsylvania  State  College. 

For  years  the  students  have  made  test  runs  with  the  col- 
leg*^  dynamometer  car  and  locomotive  over  the  lines  of  the 
Bellefonte  Central  Railroad.  Recently,  the  Westinghouse 
Air  Brake  Company  presented  to  the  college  a  compound 
air  compressor  with  testing  equipment,  and  in  return  the 
Engineering  Experiment  Station  submitted  a  careful  report 
of  special  tests  on  the  compressor. 

CONCRETE    SUGGESTIONS 

While  each  case  calls  for  its  own  solution,  the  writer 
urges  careful  consideration  of  the  following  suggestions: 

(1)  Special  courses  should  be  given  to  a  limited  number 
of  men  in  the  engineering  departments  of  the  railroads  who 
have  not  had  a  college  education.     Two  leading  qualifica- 
tions should  enter  into  the  selection,   (a)   fitness,  and  (b) 
probable  permanence  as  an  employee  of  the  company. 

(2)  As  an  emergency  measure,  cut  down  the  special 
apprenticeship  time  to  a  minimum,  making  the  training  more 
intensive. 

(3)  Let  each  railroad  have  one  of  its  men  make  frequent 
trips  to  a  university,  become  acquainted  with  the  faculty 
and  the  courses  and  encourage  undergraduates  to  work  during 
vacations  in  the  shops  and  laboratories.  Having  tested  out 
a  young  man,  make  him  feel  that  there  is  a  place  in  the 
organization  which  can  be  won  by  hard  work. 

(4)  Railroads  should  be  on  the  lookout  for  bright  fellows 
in  regular  apprenticeship  courses  and  encourage  such  to  take 
a  college  course,  keeping  in  close  touch  with  their  work  while 
away  from  the  shop. 

(5)  The  college  should  look  into  more  of  the  live  prob- 
lems of  the  railroad  mechanical  engineer. 

(6)  The  American  Railway  Master  Mechanics'  Associa- 
tion should  have  an  active  committee  working  on  the  ques- 
tion. Each  railroad  and  at  least  one  college  in  every  state 
should  lay  out  a  clean-cut  policy  and  should  co-operate  with 
such  a  committee.  Let  this  committee  propose  a  general 
policy  for  a  co-operative  "railroad-college"  course. 


PRACTICAL  RESULTS  FROM  MODERN 
APPRENTICESHIP 

.  BY  H.  S.  RAUCH* 

General  Foreman,  New  York  Central,  Avis,  Pa. 

At  this  time,  when  the  need  for  trained  mechanics  is  so 
great  and  the  supply  so  limited,  modern  apprenticeship 
methods  can  play  a  large  part  in  overcoming  the  difficulty. 

With  the  aid  of  properly  applied  apprenticeship  methods, 
modeled  on  the  lines  of  the  New  York  Central  or  Santa  Fe 
and  supervised  by  competent  instructors  in  class  room  and 
shop,  young  men  can  be  made  proficient  from  an  output 
standpoint  in  a  very  brief  period  of  time  and  in  addition 
accumulate  a  mechanical  education  that  will  be  invaluable 
to  themselves  and  their  employers. 

Take  a  specific  case :  a  young  man  1 7  years  of  age,  phys- 
ically strong  and  mentally  equipped  with  a  good  common 
school  education,  is  placed  in  a  shop  under  the  tutelage  of 
a  competent  instructor;  one  who  is  in  sympathy  with  him 
and  qualified  to  bring  out  the  best  there  is  in  him.  He  is 
put  to  work  on  a  lathe  on  which  the  more  simple  classes  of 
work  are  done  and  in  ten  days  or  two  weeks  will  produce 
the  capacity  of  the  machine.  Leave  him  there  three  months 
and  then  move  him  to  a  more  important  lathe,  giving  him 
careful  attention,  and  he  will  soon  be  producing  to  the  ca- 
pacity of  this  new  machine,  and  so  on,  through  his  four 
years'  course.  In  all  this,  the  apprentice  school  is  playing 
an  important  part,  as  he  learns  from  the  first  to  make 
sketches,  read  blue  prints,  and  to  supplement  his  mathemat- 
ical education  and  apply  it  to  mechanics.  His  education 
in  the  class  room  is  dovetailing  into  the  shop  education  and 
producing  efficiency  in  months  which  would  take  years 
under  the  old  method  of  letting  him  shift  for  himself,  with 
an  occasional  call  down  from  the  "boss"  because  he  did  or 
did  not  do  something  he  should  or  should  not  have  done. 

It  is  a  duty  which  the  railroads  owe  to  posterity,  prop- 
erly to  train  young  men  to  fill  the  places  of  the  older  ones, 
who  will  not  always  stay  at  their  posts. 

Railroads  have  outgrown  themselves,  have  outgrown  the 
number  of  available  workmen,  and  the  only  way  to  any- 
where near  meet  the  situation  is  to  train  the  boys  who  are 
under  the  military  age.  Give  them  an  intensive  training  such 
as  our  government  is  doing  with  the  men  in  the  National 
Army. 

Let  it  not  be  understood  that  the  writer  desires  to  convey 
the  idea  that  a  shop  can  be  run  wholly  by  apprentices,  but 
rather  that  the  gap  can  be  filled  to  a  very  large  extent  by  a 
modern   and   intensive   apprenticeship   system. 

A  word  about  the  apprentice  instructors:  These  men  must 
be  carefully  selected  and  must  be  men  who  are  in  sympathy 
with  the  boys;  men  who  understand  human  nature  in  the 
making,  and  who  are  capable  of  getting  the  best  efforts  from 
the  boys;  men  of  high  integrity  and  honesty  who  can  be 
looked  up  to  by  these  embryo  mechanics  and  who  ijx  -that 
way  will  raise  the  boys  to  their  level.  ' 

It  should  also  be  understood  that  all  does  not  rest  with 
the  instructors.  Shop  officials  must  interest  themselves  in 
the  welfare  of  the  boys,  giving  them  a  word  of  encourage- 
ment occasionally,  and  dropping  into  the  class  room  and 
becoming  acquainted  with  the  boys  and  the  character  of 
their  work  as  much  as  their  time  will  permit. 

When  the  apprentice  graduates  are  assigned  to  work  as 
mechanics,  the  chief  officer  of  the  plant  should  have  a  short 
talk  with  them,  endeavoring  to  draw  them  out  as  to  their 
desires  and  aspirations.  This  will  aid  in  placing  them  to 
better  advantage  and  at  the  same  time  will  make  them  feel 
that  their  existence  is  known  to  those  in  charge  and  that 
their  efforts  will  be  watched. 

•  Mr.  Rauch  was  formerly  an  apprentice  instructor,  and  has  a  close 
interest  in  and  sympathy  for  the  apprentice.  j 


More  Service  From  the  Equipment 
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Railroads  and  the  Different  Departments  Must  Co- 
operate  for   Maximum  Service   from  the  Facilities 

BRIEF  SUGGESTIONS  from  various  men  in  charge  of      It  would  not  be  feasible  to  transfer  the   workmen,  biit  it 
mechanical  departments  of  railroads  in  both  the  East      would  seem  entirely  practical  to  move  the  power  requiring 
and  the  West  for  improving  the  general  equipment  situ-     attention  to  the  point  where  assistance  can  be  given, 
ation  are  given  below.     Some  of  these  are  quite  original  and  A    committee    could    be    appointed    by    the   railroads    to 

canvass  the  entire  power  situ- 
ation of  the  countr}'  with  a 
view  of  determining,  first, 
what  locomotives  are  awaiting 
repairs  and  the  possibility  of 
their  being  taken  care  of  by 
the  owners,  and  second,  the 
reason  for  their  being  held  for 
repairs,  such  as  for  want  of 
material  and  the  kind  of  ma- 
terial lacking;  for  the  want  of 
help  and  the  character  of  the 
help,  and  for  want  of  pr(^r 
shop  facilities  and  the  charac- 
ter of  these  facilities.  It  is 
entirely  possible  that  other 
railroads  might  have  a  surplus 
of  material  or  that  they  could 
spare  some  of  the  particular 
material  which  a  certain  road 
lacks  and  in  this  case  a  trans- 
fer could  be  made.  If  it  is 
due  to  insufficient  or  defective 
labor,  probably  s  o  m  e  t  h  ing 
could  be  done  in  this  direction. 
If  it  was  due  to  inadequate 
facilities  it  is  entirely  possible 
that  another  railroad  might 
have  sufficient  capacity  to  take 
care  of  those  roads  in  diffi- 
culty. This  committee  could 
further    assist    the    railroads 


all  of  them  are  pertinent  to  the 
prevailing  conditions.  They 
are  constructive  and  show  that 
the  mechanical  departments  of 
our  railways  are  alert  and 
seeking  to  successfully  meet 
the  extreme  demands  for  pow- 
er and  equipment. 

CO-ORDINATE  REPAIR  FA- 
CILITIES  AND    MATERIALS 

BY  J.  H.  MANNING 

Superintendent    Motive  Power, 
Delaware  J^  Hudson 

I  know  of  no  better  way  of 
increasing  the  activity  of  the 
power  than  by  fully  maintain- 
ing it;  what  the  future  will 
bring  forth  is  too  indefinite  to 
defer  maintenance,  and  risk 
semi-  or  complete  breakdowns 
which  would  affect  so  widely 
the  entire  transportation  prob- 
lem. It  has  been  demonstrated 
that  power  can  be  properly 
maintained  with  no  more  than 
eight  per  cent,  or  better,  of  a 
total  locomotive  equipment  out 
of  service.  This  should  be 
done  even  if  it  is  necessary  to 
increase    the    activity    of    the 


THE  important  problem  confronting  the 
mechanical  department  is  keeping  the 
equipment  in  condition  for  active  ser- 
vice. This  can  only  be  accomplished  by  hard 
and  conscientious  work.  No  short-cut  or 
temporary  practices  can  successfully  be  fol- 
lowed. The  equipment  must  be  maintained, 
improved  and  loaded  to  capacity.  Repair 
work  must  be  done  right  and  made  to  last. 
As  Mr.  Manning  says:  "What  the  future 
will  bring  forth  is  too  indefinite  to  defer 
maintenance  and  risk  semi-  or  complete 
breakdowns." 

Every  minute  a  car  or  locomotive  is  out 
of  service  for  repairs  should  be  made  to 
count.  All  departments  must  co-operate 
with  each  other.  Every  railroad  must  be 
willing  to  assist  its  neighbor.  Every  em- 
ployee must  keep  his  country's  need  con- 
stantly before  him.  Organization,  co-opera- 
tion, industry  and  intelligent  use  of  one's 
resources  are  necessary  for  success. 


shop  by  establishing  a  night  force  vdth  skilled  help  and  by  by  anticipating  the  requirements  of  the  badly  pressed  roads 

promoting  competent  helpers  or  handy  men  in  case  regular  along  the  above  lines  and  thereby  reduce  the  time  it  is  neces- 

mechanics  cannot  be  obtained.  sary  to  hold  the  locomotives  out  of  service. 

There  should  be  closer  co-operation  between  the  different  By  putting  such  information  in  the  hands  of  this  com- 
railroads  in  regard  to  the  general  repair  of  locomotives  with  mittee  it  would  bring  under  one  head  the  needs  of  the  rail- 
a  view  of  having  those  roads  which  can  repair  locomotives  ways  in  the  mechanical  department  and  would  give  it  con- 
fer such  roads  whose  shops  and  facilities  are  taxed  beyond  crete  information  which  it  could  lay  before  the  proper  rep- 
tneir  capacity.  There  is  no  question  but  that  parts  of  the  resentatives  of  the  government  in  Washington  and  urge  upon 
country  will  have  more  and  better  labor  than  other  parts,  them  the  necessi|\'  of  promptly  delivering  material  to  suc- 
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cessfully  meet  these  conditions.    The  same  co-operation  could 
also  apply  to  cars. 

ENCOURAGE    THE  EMPLOYEES 

BY  GEORGE  DURHAM 
Superintendent  of  Motive  Power  and  Cart,  Wheeling  &  Lake  Erie 

There  is  a  very  great  deal  that  might  very  properly  be 
said  on  the  subject  of  what  can  be  done  to  increase  the 
efficiency  of  the  mechanical  department  at  this  particular 
time,  but  without  attempting  to  say  all  there  is  to  it,  I  sug- 
gest that  one  of  the  most  important  things  in  connection 
with  the  whole  situation  is  the  necessity  for  courage  and 
cheerfulness  on  the  part  of  supervising  officers  which  must 
be  transmitted  to  the  forces  by  personal  contact. 

The  superintendent  of  motive  power,  master  car  builder, 
master  mechanic,  road  foreman  of  engines,  roundhouse  fore- 
men and  gang  foremen  will  all  have  to  get  closer  to  the  job 
that  they  may  know  (not  guess)  what  is  required,  and 
encourage  the  forces  under  their  direction  by  personal  ex- 
ample and  precept  (not  by  abuse)  in  the  important  matters 
that  are  before  us,  and  must  be  taken  care  of. 

EXTEND  LOCOMOTIVE  RUNNING    REPAIRS 

AND 
ADOPT  A  DEFINITE  CAR  SHOPPING  PROGRAM 

BY  A  MECHANICAL  SUPERINTENDENT 

Of  course,  the  way  to  get  the  greatest  possible  use  out 
of  equipment  insofar  as  the  mechanical  department  is  re- 
sponsible, is  to  have  the  largest  amount  of  equipment  possible 
readv  for  service.  In  other  words,  to  have  out  of  service 
only  such  equipment  as  is  absolutely  necessary-  for  a  rea- 
sonable shopping  margin. 

With  regard  to  locomotives,  it  is  my  opinion  the  thing  to 
do  is  to  have  a  program  of  as.>^igned  mileage  for  all  classes 
of  locomotives,  which  mileage  they  must  make  l)efore  they 
pass  through  the  back  shop  for  general  repairs.  When  gen- 
eral repairs  are  given  to  locomotives  ihe  work  should  be  of 
such  a  thorough  character  that  maximum  mileage  can  be 
obtained  before  they  are  again  returned  to  the  back  shop. 
We  have  made  quite  a  study  of  this  matter  and  have  accom- 
plished considerable  along  these  lines.  It  is  particularly 
important  to  exercise  great  care  and  judgment  in  repairs  to 
tlie  boilers.  Tight  boilers  mean  that  the  locomotives  can 
run  longer  before  they  are  obliged  to  return  to  the  shop  for 
general  repairs.  Roundhouse  forces  can  be  encouraged  to 
repair  the  machinery  and  run  it  along  for  a  great  length 
of  time,  but  when  the  boiler  begins  to  weaken,  it  is  a  very 
difficult  matter  to  do  much  to  the  locomotive,  except  send  it 
to  the  back  shop  for  general  repairs.  We  have  been  very 
careful  with  our  boiler  repairs  in  the  liack  shops.  We  are 
welding  the  flues  of  all  locomotives  to  the  back  flue  sheet 
electrically.  We  also  have  our  l)ack  shops  piped  with  gas, 
as  we  find  that  each  method  of  welding  has  its  own  field. 
We  are  satisfied  that  <making  proper  boiler  repairs  has 
Ijeen  a  big  help  to  us  and  it  has  enabled  us  to  increase  the 
mileage  between  shoppings.  We  are  averaging  a  little  less 
than  7  per  cent  of  our  locomotives  in  the  back  shops. 

We  have  a  definite  program  for  back  shop  repairs  to 
freight  cars.  By  so  doing  we  not  only  reduce  the  mainte- 
nance cost  of  freight  cars,  but  reduce  the  number  of  bad 
orders.  At  the  time  that  back  shop  repairs  are  made  to 
freight  cars,  all  necessary  repairs  should  be  made.  If  the 
design  is  inadequate  to  meet  present  conditions,  the  weak 
parts  should  be  reinforced.  If  it  is  not  practical  to  do  this, 
the  car  should  be  destroyed  and  written  out  of  service.  An- 
other very  decided  advantage  of  this  method  of  handling 
freight  car  repairs  is  that  you  can  notify  the  supply  depart- 
ment and  purchasing  department  a  year  in  advance,  if  neces- 
sary, what  the  repair  program  is  going  to  be,  and  thereby 
enable  them  to  line  up  the  necessary  material  for  carrying 


out  such  a  program.  Of  course,  the  material  situation  is  a 
serious  one  in  this  country  now,  and  in  many  instances  it 
controls  the  kind  and  the  extent  of  repairs  to  be  made. 
Fortunately  we  have  been  able  to  overcome  this  trouble  by 
outlining  our  program  far  in  advance.  As  an  illustration; 
for  our  1918  freight  car  repair  program  we  now  have  prac- 
tically all  the  manufactured  material  lined  up.  With  such  a 
program  for  the  last  year  we  have  averaged  each  week  about 
3  per  cent  of  our  freight  cars  in  bad  order, 

SYSTEMATIZE  REPAIR  WORK 

BY  F.  J.  HARRISON 
Superintendent  of  Motive  Povfer,  Buffalo,  Rochester  &  Pittsburgh 

At  the  present  time  the  Buffalo,  Rochester  &  Pittsburgh 
is  doing  an  enormous  amount  of  business  and  everybody 
connected  with  the  railroad  is  extremely  busy.  We  have 
found  that  by  scheduling  engines  through  our  shops  that 
the  output  of  the  shops  has  been  materially  increased.  We 
are  also  following  the  practice  of  holding  out  of  service 
at  engine  terminals  only  those  locomotives  which  can  be 
given  prompt  attention  and  returned  to  service  with  a  mini- 
mum delay.  The  workmen  in  the  engine  houses  are  organ- 
ized under  gang  leaders  which  has  been  found  particularly 
helpful.  The  supervision  of  repairs  to  the  locomotives  has 
been  tightened  up,  which  insures  better  work  being  per- 
formed. The  locomotives  in  all  services  are  assigned  to 
regular  crews  which  we  believe  will  be  of  great  assistance. 
The  mechanical  department  officers  have  frequent  staff 
meetings  at  which  important  problems  are  discussed. 

CO-OPERATE  TO  REDUCE  ENGINE  FAILURES 

'  BY  F.  W.  TAYLOR 

Superintendent  of  Motive  Power,  Missouri,  Kansas  and  Texas 

To  get  the  greatest  possible  use  out  of  the  equipment, in 
charge  of  mechanical  officers  is  the  problem  that  is  upper- 
most in  their  minds  and  receiving  their  best  thought  and 
action.  Particular  attention  must  be  given  to  putting  the 
locomotives  through  the  shops  promptly  and  making  the 
repairs  thoroughly.  After  a  locomotive  has  been  turned  over 
to  the  transportation  department  everybody  should  co-operate 
to  increase  the  service  life  of  the  locomotive  and  make  it 
produce  the  greatest  possible  mileage.  Every  effort  should 
be  made  to  reduce  and  eliminate  the  engine  failures.  The 
locomotive  should  be  passed  through  the  engine  terminals 
in  the  shortest  possible  time.  It  is  important  that  a  good 
grade  of  coal  be  provided,  as  with  poor  coal  the  proper 
service  cannot  be  obtained  from  the  locomotives  and  engine 
failures  will  occur.  The  water  supply  is  another  very  im- 
portant thing.  Bad  water  materially  shortens  the  life  of 
the  boiler,  which  is  the  backbone  of  the  locomotive.  The 
kind  of  water  used  should  be  given  careful  consideration  and 
the  best  methods  of  treating  it  determined. 

DON'T  PUT  ENGINES  OUT  UNTIL  THEY'RE  RIGHT 
BY  GENERAL  MECHANICAL  SUPERINTENDENT 

The  mechanical  department,  to  get  the  greatest  possible 
use  out  of  the  equipment  in  its  charge,  must  always  aim  to 
keep  the  power  in  condition  to  give  maximum  efficiency,  and 
to  keep  the  bad  order  cars  down  to  a  reasonable  figure.  Do 
not  send  locomotives  out  unless  work  has  been  done  which 
will  allow  them  to  go  over  a  division  without  delay  or 
failure.  In  times  of  stress  it  is  a  common  error  to  neglect 
the  work,  but  it  is  far  better  to  hold  a  locomotive  for  needed 
repairs  than  to  send  it  out  in  a  condition  which  will  almos: 
insure  a  failure.  It  has  been  our  practice  for  years  to  do 
the  work  required,  and  the  answer  has  been  found  in  the 
prompt  movement  of  trains. 

Hysterical  calls  for  locomotives  that  have  not  yet  arrived 
do  not  move  freight.  Have  the  work  done  in  so  far  as  pos- 
sible, if  maximum  tonnage  is  to  be  moved. 


m 


Women  Fill  Men's  Places  in  Shops 

Ro^ds  Employing  Women  Find  Results  Satisfactory. 
Suggestions    for   Their   Employment   and    Training 


of 

md 


do 
the 


THE  MEN  in  the  mechanical  departments  need  a  spirit 
of  patriotic  service  to  carry  on  their  work  during  the 
present  crisis.  The  foremen  must  impress  on  the  men 
that  they  are  "in  the  trenches/'  that  they  are  doing  as  much 
for  their  country  as  if  they  were  wearing  uniforms  at  the 
battle  front  rather  than  overalls  in,  perhaps,  the  dingy  shop. 
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In  spite  of  the  large  num- 
bers of  men  in  this  country' 
who  are  skilled  in  the  shop 
trades  there  is  already  a 
serious  shortage  of  mechanics. 
When  more  are  taken  away, 
energetic  measures  will  be  re- 
quired  to  cope  with  the  situa- 
tion. The  government  will 
demand  large  forces  of  skilled 
mechanics  as  the  number  of 
men  in  the  army  increases. 
The  technical  branches  of  the 
army  comprise  about  half  the 
entire  armed  forces.  It  will 
be  necessary  for  the  United 
States  to  manufacture  enor- 
mous quantities  of  munitions 
which  will  also  require  the 
services  of  many  skilled  me- 
chanics. 

This  countrv  has  as  vet 
adopted  no  definite  method  of 
handling  the  labor  problems 
caused  by  the  war,  and  some 
industries,  by  offering  higher 
wages  than  the  railroads  can 
pay,  have  drawn  large  num- 
l)ers  of  men  from  the  shops. 
In  many  cases  it  is  very  diffi- 
cult to  fill  the  places  thus 
made  vacant.  With  the 
marked  shortage  of  labor  one  of  the  principal  incentives  for 
maximum  production  has  been  lost.  Men  have  formed  the 
habit  of  "laying  off"  more  frequently  and  some  shops  re- 
port that  it  now  takes  three  men  to  do  the  work  that  two 
formerly  did. 

Instilling  a  spirit  of  patriotic  service  in  the  men  will  help 


N  NINETEEN  FIFTEEN  all  our  em- 
ployers regarded  the  introduction 
of  a  woman  into  a  machine  shop  as 
one  of  the  horrors  of  war,  about  on  a  par 
with  Zeppelin  bombing  and  the  shortage  of 
sugar,"  said  one  of  the  officers  of  the  labor 
supply  department  of  the  British  Ministry 
of  Munitions,  speaking  of  the  part  women 
have  taken  in  the  industries  of  Great  Britain. 
"But,"  he  added,  "the  woman  has  been  found 
to  be  a  better  and  more  conscientious  worker 
than  the  unskilled  man." 

The  labor  problems  of  the  railroads  are 
daily  becoming  more  serious.  Increased  out- 
put is  demanded,  yet  the  supply  of  men  is 
constantly  decreasing.  Everything  indi- 
cates that  this  country,  like  Great  Britain, 
will  find  it  necessary  to  employ  women  in 
large  numbers.  The  experience  of  the  roads 
that  have  employed  women  labor  has  been 
very  satisfactory.  Those  who  have  not  yet 
adopted  this  measure  should  consider  it. 


the  situation  but  this  will  not  fully  overcome  the  difficulty. 
The  railroads  will  undoubtedly  find  it  necessar}'  to  put  into 
practice  the  "dilution  of  labor,"  which  has  produced  such 
wonderful  results  in  Great  Britain.  In  the  British  shops, 
women  or  unskilled  men  are  brought  into  the  plant  to  do  un- 
skilled work,  and  the  workers  whose  places  they  take  are  put 

on  sMne  of  the  simplest  jobs. 
The  men  who  have  been  per- 
forming simple  operations  are 
put  on  work  requiring  more 
skill.  This  grading  up  proc- 
ess is  continued  throughout 
the  ranks  and  thus  the  short- 
age of  skilled  help  is  over- 
come. Another  method 
adopted  has  l)een  to  confine 
the  Ijest  mechanics  to  those 
operations  where  their  skill 
was  necessar}'.  These  meas- 
ures have  made  it  possible  to 
use  women  on  a  great  variet>' 
of  work.  There  is  one  shell 
shop  in  England  which  has 
but  one  skilled  mechanic  for 
every  fifty  women  and  in 
point  of  output  it  ranks  among 
the  first  in  the  country. 


SELECTION  AND  TRAINING 

OF  Women  workers 

BY  D.  C.  BUELL 


The  experience  of  England, 
France  and  Germany  under  the 
most  trjing  war  conditions 
has  demonstrated  the  fact  that 
women  can  l)e  used  to  re- 
place men  in  practically  every 
branch  of  industrial  activity.  The  question  is  not  can  they 
be  used,  but  how,  when  and  where  should  they  be  used? 

There  is  nothing  particularly  difficult  in  either  the  selec- 
tion or  the  training  of  women  t«  take  the  places  made 
vacant  by  men  in  many  branches  of  railroad  work.  In 
fact,  the  apparent  ease  with  which  women  can  be  substituted 
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for  men  is  apt  to  be  misleading.  The  real  problem  in  con- 
nection with  the  employment  and  use  of  women  in  railroad 
service  is  two-fold.  First,  the  analysis  of  practical  condi- 
tions to  make  sure  that  women  can  be  properly  and  efficient- 
ly substituted  for  men;  and,  second,  the  supervision  of 
women  as  they  are  employed  to  make  sure  that  they  are 
properly  instructed  in  their  duties  and  are  let  alone  so  that 
they  will  have  an  opportunity  to  "make  good." 

In  foreign  countries  where  large  numbers  of  women  have 
been  employed,  there  has  never  been  any  question  as  to 
women  being  able  to  do  things — even  unusual  things.  The 
failures  have  been  due  to  the  use  of  poor  judgment  in  se- 
lecting work  for  them,  and  in  the  failure  to  place  them  in 
surroundings  where  their  health  would  be  conserved.  The 
most  serious  phase  of  the  problem  has  been  in  allowing 
women  to  work  in  surroundings  or  under  conditions  where 
it  was  hard  to  maintain  standards  of  morality.  In  fact, 
reports  indicate  that  in  many  sections  of  Germany,  and  in 
some  sections  of  other  countries,  where  women  have  been 
thrown  indiscriminately  with  men,  the  standard  of  morality 
has  fallen  to  such  an  e.xtent  that  conditions  are  almost  in- 
describable. 

No  country  has  higher  ideals  of  womanhood  than  Amer- 
ica. These  ideals  must  be  maintained  in  spite  of  the  tragedy 
of  war,  and  they  can  be  maintained  even  though  large  num- 
bers of  women  are  employed  in  varied  industries,  if  those 
responsible  for  their  employment  give  the  subject  the  care- 
ful study  and  attention  which  it  requires. 

Where  conditions  indicate  the  necessity  of  employing  any 
considerable  number  of  women  in  railroad  service,  the  pre- 
liminftr>-  step,  before  the  plan  is  undertaken,  should  be  the 
making  of  a  careful  survey  of  the  entire  situation  to  find 
out  in  what  places  and  in  what  numbers  women  can  be 
economically  and  practically  substituted  for  men.  This  sur- 
vey may  include  only  one  department,  but  to  be  most 
effective  should  include  every  department  of  the  railroad. 
In  making  such  a  survey,  due  consideration  should  be  given 
to  the  hours-of-service  laws  regulating  the  employment  of 
women  in  the  various  states;  to  the  customary  working  hours 
in  different  offices  and  departments;  to  the  question  of 
whether  additional  facilities,  such  as  toilet  rooms,  dressing 
rooms,  rest  rooms,  separate  lunch  rooms,  etc.,  would  be  re- 
quired, and  the  expense  involved;  and  to  the  conditions 
under  which  the  women  would  have  to  work  and  still  be 
properly  supervised  and  safeguarded,  to  make  sure  that  the 
sexes  would  not  be  brought  into  undesirable  association. 
The  question  of  fatigue  should  also  be  considered;  in  other 
words,  consideration  should  be  given  to  the  amount  of  ner- 
vous strain  under  which  the  work  would  have  to  be  done, 
to  the  question  whether  the  w^ork  would  require  the  employees 
to  stand  all  day  or  not,  to  the  amount  of  physical  exertion 
required  to  do  the  work,  etc.  Such  a  survey  would  disclose 
many  positions  where  women  could  be  readily  used,  and 
many  other  positions  where  they  could  be  used  if  conditions 
became  acute,  with  a  readjustment  of  working  hours  or  work- 
ing conditions. 

The  employment  of  women  in  any  considerable  numbers 
immediately  brings  up  the  problem  of  the  training  of  women 
to  fill  efficiently  positions  to  which  they  may  be  assigned. 
In  a  large  number  of  cases,  women  can  be  put  to  work  im^ 
mediately  without  any  special  preliminary  training,  by 
having  skilled  workmen  assigned  to  show  them  what  they 
are  to  do  and  to  instruct  them  in  the  way  to  do  it.  In  Great 
Britain  prol^ably  twenty  times  as  many  women  have  been 
trained  in  the  plants  as  in  the  schools.  Only  by  the  co- 
operation of  the  skilled  men  who  have  willingly  trained 
women  in  the  shops  has  the  British  Government  been  able 
to  obtain  the  present  enormous  output  of  munitions. 

On  the  other  hand,  it  is,  no  doubt,  desirable  in  many  cases 
to  give  preliminary  training  to  prospective  women  employees 
when   it   is   practicable   to  do  so.      Shop   surroundings   are 


entirely  strange  to  the  great  majority  of  women.  Not  only 
must  they  become  accustomed  to  the  noise  and  confusion 
of  the  shop;  but,  in  addition,  they  must  learn  the  intricacies 
of  the  particular  machines  or  work  to  which  they  are  as- 
signed. If  they  could  be  given  a  brief  preliminar>'  train- 
ing, to  accustom  them  to  at  least  a  part  of  the  new  work 
ahead  of  them,  it  would  undoubtedly  enable  them  to  fit  into 
their  new  work  more  readily,  and  be  a  considerable  factor 
in  reducing  the  number  of  minor  injuries  to  which  women 
are  now  subject  in  starting  work  in  shops. 

One  plan  for  giving  preliminary  training  to  women  who 
are  to  be  employed  in  railway  shop  work,  which  would  seem 
entirely  practical,  would  be  to  arrange  with  public  school 
and  university  authorities  at  various  points  where  these  in- 
stitutions have  manual  training  departments  or  shop  facili- 
ties, so  that  night  classes  could  be  formed,  under  the  direc- 
tion of  competent  instructors  or  foremen,  to  familiarize  women 
with  the  fundamental  principles  of  machine-tool  operation. 
In  such  night  classes,  machines,  machine  operation,  and 
machine  shop  methods  could  be  explained.  The  wwnen 
could  be  given  actual  experience  in  setting  up  work  in 
machines  and  in  some  of  the  more  common  machine  opera- 
tions. They  could  be  taught  the  different  classes  of  tools 
used  and  the  proper  methods  of  setting  tools  for  different 
classes  of  work.  The  uniform  that  was  to  be  adopted  in 
the  shop  could  be  furnished,  and  the  women  accustomed  to 
wearing  this  uniform  before  actually  entering  the  shop.  Two 
or  three  weeks  of  such  preliminary  training,  under  proper 
direction,  would  be  sufficient  to  take  away  much  of  that 
strangeness  which  a  w'oman  who  enters  the  shop  for  the 
first  time  to  go  to  work  now  feels.  In  view  of  the  hearty 
co-operation  which  would  be  given  to  a  plan  of  this  kind  by 
schools  and  universities,  it  would  seem  that  it  was  worth 
more  than  passing  consideration. 

If  it  were  not  possible  to  arrange  for  training  school  facili- 
ties outside  of  the  railroad  shop,  there  is  no  reason  why  a 
night  training  class  could  not  be  formed  right  at  the  shop, 
and  a  similar  course  of  instruction  given  four  or  five  even- 
ings a  week  during  a  period  of  several  weeks,  to  acquaint 
prospective  employees  with  the  work  before  them. 

Such  a  scheme  of  night  training  would  permit  many 
women  who  were  employed  during  the  day,  to  take  advan- 
tage of  the  preliminary  training  during  the  evening,  with- 
out loss  of  time  or  money.  Such  a  training  class  would  per- 
mit the  foreman  or  instructor  in  charge  to  weed  out  unde- 
sirable or  inept  applicants,  and  the  plan  could  be  flexible 
enough  so  that  just  as  soon  as  the  instructor  considered  a 
student  competent,  arrangements  could  be  made  for  her  im- 
mediate employment.  Such  a  scheme  would  also  provide  a 
supply  of  applicants  from  whom  to  draw  to  meet  the 
fluctuating  demands  of  the  shop  for  additional  help,  while 
the  expense  would  be  negligible. 

One  general  complaint  about  the  employment  of  women 
in  railroad  work  that  is  usually  done  by  men  is  that  women 
lack  initiative.  However,  it  must  be  remembered  that  a 
woman  in  most  cases  is  absolutely  ignorant  of  the  nature  of 
the  new  work  assigned  her.  In  tjie  majority  of  cases,  a 
woman  entering  a  railroad  shop  has  only  a  vague  idea  of 
what  a  locomotive  is.  She  naturally  knows  what  it  is  for 
and  what  it  does,  but  she  has  no  knowledge  of  either  the 
names  or  the  functions  of  its  various  parts.  A  part  of  the 
training  of  women  for  railway  shop  work  should  consist  of 
lectures  and  explanations  not  only  of  the  tools  used  in  the 
shops,  but  of  the  machines  which  are  ]  eing  made  or  re- 
paired, in  order  to  give  these  women  as  broad  a  point  of 
view  of  their  work  as  possible. 

The  people  of  this  country  are  rapidly  gaining  a  clearer 
realization  of  the  magnitude  of  the  task  of  winning  this  war 
and  the  important  part  that  women  must  play  in  helping  to 
win  it.    There  will  naturally  be  some  doubt  as  to  the  ability 
of  women  to  "make  good"  in  different  branches  of  shop 
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work;  some  inconvenience  may  be  caused  during  the  time  to  treat  a  female  worker  as  a  "unit"  should  visit  some  of 
work  is  being  rearranged  so  that  wcMnen  can  be  i^ed  effective-  the  large  factories  employing  many  women  where  special 
ly;  but  the  patriotic  co-operation  of  foremen  and  men  in  in-  systems  have  been  worked  out  to  suit  the  conditions  to  the 
structing  and  helping  those  women  who  are  brave  enough  workers.  As  a  concrete  example,  take  the  question  of  pro- 
and  patriotic  enough  to  undertake  strange  work  in  new  sur-  .  viding  stools  to  allow  the  women  to  sit  down  while  op)erat- 
roundings  will  insure  success.  ing  machines.     The  average  shop  foreman  will  claim  this  is 

unnecessary,  for  railroad  shops  have  been  run  for  fifty  years 
THE  FEMALE  WORKER  IN  RAILROAD  SHOPS  with  every  workman  ^standing  up,  but  on  the  other  hand, 

it  has  been  found  that  on  some  jobs  the  sitting  position 
BY  HARVEY  DEWiTT  WOLCOMB  ^^^^^U^.  ^^^^j^^   -^  ^^  increased  output.     Some  sho^  have 

"Are  you  hiring  any  experienced  millixig  machine  hands?"  made  special  efforts  to  develop,  along  scientific  lines,  a  stool 

The  questioner  was  a  pretty  young  lady,  dressed  in  the  height  that  will  permit  the  operator  to  produce  the  most  work  with 

of  fashion  and  very  much  out  of  keeping  with  the  dusty  the  least  fatigue.     Much  actual  shop  production  has  been 

and  grimy  shop  office.     She  addressed  this  inquiry  to  the  lost  because  tht  traditions  of  the  shop  were  "to  stand  up." 


general  foreman  on  one  of  the  large  eastern  roads. 

The  foreman  displayed  no  surprise  at  seeing  a  young 
woman  in  such  discordant  surroundings.  This  particular 
company   was   in  need  of  milling  machine  hands   and   by 


Another  tradition  has  been  to  hire  a  man  and  put  him  to 
work  on  his  own  merit.  If  he  spoiled  a  job,  he  was  fired, 
but  if  he  "got  away  with  it,"  that  is,  could  handle  the  work 
fairly  well,  he  was  retained.     This  resulted  in  keeping  the 


closely  questioning  the  fair  applicant,  he  soon  proved  to  his  class  of  workmanship  at  nearly  an  equal  level,  for  personal 

own  satisfaction  that  the  girl — for  she  acknowledged  she  incentive  was  eliminated;    in   fact,  personal  endeavor  was 

was  only  19  years  old — had  a  good  knowledge  of  machine  not  sought.      In  recent  years   it  has  been  found  that  with 

work  and  was  competent  to  handle  regular  milling  machine  good  instruction,  the  average  workman  can  improve  and  in- 

operations.     She  was  employed  on  the  conditions,  to  which  crease  his  production   with  no  extra  effort.      In  placing   a 

she  gladly  consented,  that  she  wear  bloomers  or  overalls,  female  worker  in  the  shop,  this  should  be  borne  in  mind  and 

tie  her  hair  up  in  a  tight  fitting  cap  or  net,  wear  safety  instruction  provided  at  the  start.     As  a  rule,  the  female, 

goggles   when   operating   any   machine,   remove   all   jewelry  working  at  a  disadvantage  will  at  first  endeavor  to  do  too 

from  fingers  and  hands  and  last,  but  not  least,  w'ear  no  much,  and  if  her  efforts  are  not  directed  along  the  right 

gloves  when  operating  a  machine.  lines,  she  will  soon  become  discouraged  and  leave  thus.mak- 

Six  months'  actual  experience  has  proved  that,  if  these  ing  it  necessary  to  break  in  another  employee.     The  choice 

precautions  are  obser\'ed,  the  female  worker  is  less  liable  to  of  a  position  for  the  female  worker  should  be  handled  with 

accidents  than  a  male  workman.     This  is  probably  due  to  the  same  common  sense  as  the  placing  of  male  workmen, 

the  fact  the  female  worker  is  more  careful.     In  a  railroad  While  the  employment  of  female  help  has  not  been  as 

shop  employing  women  machine  operators,  for  six  months  a  general  as  it  should  be,  only  the  largest  systems  taking  up 

careful  record  was  maintained  of  15  new  female  employees  the  movement  to  any  great  extent,  the  success  of  women  in 

and  the  same  number  of  new  male  employees.     During  this  shops  has  been  proved  and  it  will  only  be  a  short  time  until 

period   only   one   injury   occurred   to  a   female  employee   as  all  the  roads  are  forced  to  protect  themselves  from  the  short- 

against  many  to  the  men.     It  is  worthy  of  mention  that  age  of  labor  caused  by  men  leaving  to  take  up  employment 

the   accident   which   the   female   worker   su|fered   was   of   a  elsewhere,  or  entering  the  government  service.     Many  of  the 

ver>'  trivial  nature  and  was  caused  by  breaking  one  of  the  medium  sized  railroad  shops  claim  they  have  no  openings 

rules  of  employment  noted  above.                i  where  a  woman  can  be  used  to  advantage.     In  England  war 

The  safety  of  male  workmen  in  shops  has  b^en  neglected  necessities  have  given  the.  government  authority  to  handle 

and  this  is  one  of  the  very  good  reasons  why  the  more  ex-  labor  matters,  and  the  labor  bureau  has  greatly  increased 

tensive   employment   of  the   female   worker   should   be   ad-  production  by  demonstrating  to  the  manufacturers  that  by 

vocated.   The  average  railroad  shop  buildings  are  so  situated  making  certain  changes  it  is  possible  to  advance  workmen 

that  the  men  in  charge  feel  that  there  is  no  safe  way  for  and  introduce  female  workers  and  so  secure  the  desired  pro- 


women  to  reach  them.  If  such  dangerous  conditions  exist 
immediate  steps  should  be  taken  to  correct  them.  The  ben- 
efits of  the  movement  to  introduce  female  workers  will  then 
react  on  the  entire  force  employed. 


duction.     As  yet  we  have  not  reached  this  stage  in  America. 
We  have  been  a  peaceful  ^tion  so  long  that  it  is  difficult 
for  us  to  change  our  practices  quickly  to  -conform  with  the 
present  needs.     The  making  of  the  change  is  an  educational 


In  questioning  women  applicants  for  employment,  it  is  process  in  which  the  railroads,  as  centers  of  influence,  can 
surprising  to  note  how  many  have  had  factory  experience  play  a  very  important  part,  for  few  industries  have  entered 
of  some  nature  so  that  to  a  greater  or  less  degree,  they  are  more  whole  heartedly  into  the  win-the-war  spirit.  Railroad 
familiar  with  the  shifting  of  belts  and  realize  the  danger  of  labor  is  scarce,  but  by  a  proper  rearrangement  of  workers 
coming  in  contact  with  moving  machiner).  This  previous  and  the  introduction  of  women,  the  roads  can  protect  their 
experience  may  he  one  of  the  principal  reasons  why  women  own  interests  as  well  as  help  out  the  present  critical  labor 
learn  so  readily  to  handle  the  machines  to  which  they  are  shortage  in  the  industrial  field, 
assigned.  At  one  large  shop  it  was  found  that  after  less 
than  one  day's  time  spent  in  learning  how  to  operate  a  sen- 
sitive drill  press  a  new  girl  produced  as  much  work  as  a 
boy  with  considerable  experience  on  that  machine. 

The  experience  of  the  large  systems  that  are  hiring  women 
in  large  numbers  and  placing  them  in  the  shops  proves  that 
the  claims  made  by  some  who  have  not  as  yet  tried  this  class 
of  help,  are  groundless.  It  has  been  predicted  that  the  dis- 
cipline of  a  shop  would  be  lowered,  but  this  has  not  been 
found  to  be  the  case.  In  the  first  place,  the  female  worker 
should  be  classed  and  handled  as  a  "working  unit."     That 


THE   FIELD   FOR  WOMEN   IN  RAILROAD   SHOP  WORK 
BY  MISS  MARGARET  LAMPERT* 

It  is  interesting  to  observe  the  manner  in  which  women 
are  meeting  the  new  situation  confronting  them  in  tlie  in- 
dustrial world.  They  are  being  given  an  unusual  oppor- 
tunity to  help  themselves  and  their  fellowmen  to  better 
things  industrially  than  they  have  dared  hope  would  ever 
be  their  fortune.  Not  only  are  they  given  the  opportunity 
to  prove  their  loyalty  to  their  country  by  stepping  into  the 


is,  she  should  be  given  to  understand  she  is  employed  to  P^^^^^  ^°  recently  made  vacant  by  those  who  have  joined  the 

produce  a  day's  work,  and  just  because  she  is  a  woman  is  no  ^"^^-^'  ^^  "^'^>''  ^"*  *^^>'  ^^^  also  permitted  to  prove  to  the 

reason  why  she  should  be  allowed  to  disregard  the  rules  of  ~7^     ; '. : ■ 

the  shop.     The  railroad  officer  who  feels  that  it  is  wrong  ^^i^^TjtZ'r:  t\l'JrZ7 sllofoTl'^^^^^^^  *-'^''^  "  • 
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world  their  ability  to  cope  with  the  problem  so  long  cher- 
ished by  man  as  his  peculiar  task. 

They  are  already  proving  their  patriotism,  for  many 
women  are  now  employed  in  the  railroad  shops.  Those 
who  have  entered  the  field  have  shown  ability,  with  eager- 
ness to  master  the  problems  met.  They  receive  the  inherit- 
ance of  the  same  parentage  and  some  of  them  must  therefore 
possess  the  same  talents  as  their  brothers.  The  same  en- 
vironment or  training  added  to  this  same  inheritance  must 
of  necessity  show  some  women  to  be  as  capable  as  some 
men  in  mechanical  labors.  Prejudice  has  heretofore  pre- 
vented their  entrance  into  what  has  been  regarded  as  man's 
domain.  Now  that  women  are  needed  in  the  mechanical 
world  we  are  learning  that  they  have  the  powers  latent 
which  man  has  been  exercising  and  developing  for  centuries. 
Indicatfons  are  strongly  in  favor  of  their  success  in  coping 
with  man's  mechanical  problems. 

The  women  who  have  responded  to  the  call  for  aid  in  the 
shops  have  come  from  all  walks  of  life.  There  are  milliners, 
dressmakers,  nurses,  teachers,  clerks,  housewives,  hired  girls, 
factory  girls,  and  girls  who  have  never  Ijefore  earned  money. 
Naturally,  they  come  from  all  classes,  from  the  ignorant  to 
the  college  graduate,  just  as  do  the  men  beside  whom  they 
work.  The  sho{)  superintendents,  however,  exercise  care  in 
the  selection  of  women  for  shop  work  in  order  to  prevent  the 
introduction  of  the  rough  element. 

The  motives  inducing  women  to  come  to  the  shops  are  as 
varied  as  are  their  stations  in  life.  One  came  because  it 
gives  such  freedom  from  the  "double  standard"  of  pay  that 
she  has  met  in  cafe  and  factory.  Another  has  come  to  aid 
her  husband  in  paying  off  a  doctor  bill  contracted  in  his  long 
illness.  Still  another  saw  the  opportunity  to  gain  practical 
experience  to  enable  her  to  teach  physics  from  a  broader 
viewpoint.  The  chance  to  serve  the  country  aj^pealed  to 
another.  But  that  none  came  for  the  sake  of  being  con- 
spicuous was  shown  when  a  local  paper  wished  to  take  a 
photograph  of  the  group  in  unionalls  for  publication. 
Without  exception  these  women  shrank  from  such  publicity. 
As  one  woman  put  it,  "We're  not  here  for  exhibition." 

Women  have  met  unusual  difficulties  in  deciding  to  enter 
shop  work.  The  requirement  that  they  wear  unionalls  as  a 
matter  of  safety  has  kept  many  women  from  taking  up  the 
work.  The  men  of  the  families  have  been  most  averse  to 
seeing  women  don  "men's  clothes''  and  work  amongst  the 
men.  As  to  the  disgrace  of  wearing  unionalls,  those  women 
in  the  shops  cannot  see  that  it  is  any  more  shameful  to  leave 
off  hampering  skirts  while  about  machines  than  to  leave  off 
frills  when  going  to  the  kitchen,  \\omen  wore  aprons  be- 
fore the  days  of  butchers  and  l)akers  and  the  latter  are  not 
regarded  as  any  less  manly  because  they  wear  clothing  befit- 
ting the  nature  of  their  work.  Articles  of  colthing  were  not 
created  with  sex,  but  they  were  devised  as  necessity  demanded 
their  use. 

That  the  men  in  the  shops  do  not  consider  the  women  be- 
side them  disgraced  is  shown  by  their  respectful  attitude  to- 
ward them  in  the  shops  and  on  the  streets.  Not  only  do  the 
men  refrain  from  disrespectful  remarks  and  actions  in  the 
presence  of  women,  but  they  also  give  friendly  and  generous 
assistance  when  approached  by  them  with  inquiries  about 
the  work  which  is  so  foreign  to  their  past  experience.  The 
fact  that  women  i)egin  with  the  same  pay  as  do  men  and 
receive  increases  as  they  master  the  work  has  been  an  in- 
centive to  a  better  spirit  between  men  and  women.  Many 
men  who  had  objections  to  the  introduction  of  women  be- 
cause they  feared  that  it  would  lower  their  wages  have  with- 
drawn them  since  they  find  that  these  newcomers  do  not 
desire  to  underwage  them.  The  presence  of  women  has  had 
a  refining  influence  on  the  shop  men.  They  are  more  care- 
ful of  the  language  they  use.  The  men  working  near  a 
woman  are  always  careful  to  take  their  bites  of  tobacco  when 
her  back  is  toward  them. 


Adequate  provisions  have  been  made  for  the  comfort  of 
the  women  workers.  Even  before  stools  Were  made  for  them 
one  woman  was  permitted  to  use  a  box  as  a  seat.  Another 
was  told  by  her  foreman  to  sit  on  the  end  of  her  lathe  bed 
whenever  possible.  A  retiring  room  has  been  well  furnished 
for  their  convenience  and  comfort.  They  are  not,  however, 
permitted  to  wear  gloves  to  protect  their  hands  for  these  are 
regarded  as  cumbersome  and  dangerous. 

The  women  have  proved  that  their  talents  are  as  varied 
as  are  the  demands  on  their  resources.  One  began  work  on 
the  grinder  and  was  soon  transferred  to  the  electric  welding 
room  where  she  is  learning  this  type  of  work.  Another  com- 
menced work  on  the  grinder  and  is  now  doing  piece  work 
on  the  drill  press.  Still  another  was  passed  from  grinding 
drills  to  running  a  shaper  and  later  a  lathe  and  has  made  a 
success  of  each.  Two  women  are  successfully  operating 
milling  machines,  one  is  threading  bolts,  still  another  is 
working  on  a  jilaner,  and  several  are  engaged  in  running 
cranes.  So  we  see  that  woman's  ability  is  not  confined  to 
operating  any  one  type  of  machine,  but  she  is  able  to  adapt 
herself  to  the  demands  of  the  situation. 

In  quantity  of  work  turned  out  the  women  are  not  yet 
equal  to  the  men.  Several  have  been  put  on  piece-work,  but, 
while  they  are  making  more  money  than  they  did  on  day 
work,  none  is  as  yet  making  as  much  as  the  man  beside  her. 
This  delayed  progress  is  in  part  due  to  reluctance  to  ask 
assistance  in  heav}-  lifting,  which  is  generously  given.  The 
lesser  quantity  of  work  is  to  be  expected,  for  until  they 
entered  the  shops  a  few  months  ago  women  have  been  dis- 
couraged whenever  they  have  shown  any  interest  in  things 
mechanical.  Not  many  men  are  given  the  opportunity  to 
try  piece-work  until  they  have  had  considerable  more  me- 
chanical experience  than  the  women  have  thus  far  had,  so 
a  comparison  of  output  can  not  yet  be  made  on  a  fair  basis. 
In  accuracy  of  work  the  women  are  pronounced  easily  equal 
or  superior  to  the  men.  About  the  second  week  one  woman 
was  working  on  the  lathe  her  foreman  pronounced  a  dowel- 
pin  she  had  made  to  be  accurate  within  a  half  thousandth 
of  an  inch. 

As  one  would  expect,  women  have  not  yet  shown  any 
startling  degree  of  ingenuity.  They  have  l)een  too  busy 
mastering  the  problems  so  new  to  them  to  give  much  thought 
to  improvements.  That  this  power  is  latent  is  indicated 
nevertheless  by  a  few  cases,  for  instance,  her  reticence  about 
asking  to  have  her  heavy  chuck  lifted  for  her  caused  one 
woman  to  ask  for  a  board  that  she  might  lay  from  the  lathe 
bed  to  the  tool  rack  so  that  she  might  roll  the  chuck  back 
and  forth.  As  women  become  more  familiar  with  the  work 
they  will  doubtless  show  more  ingenuity. 

I>ack  of  experience  in  men's  way  of  working  is  women's 
chief  obstacle  now.  The  dismissal  of  two  women  who  were 
irregular  in  attendance  procured  the  desired  result  in  added 
diligence  on  the  part  of  a  few  others  who  were  inclined  to 
absent  themselves  from  work  frequently.  They  have  learned 
to  begin  and  close  working  hours  promptly.  There  is  every 
evidence  to  lead  one  to  conclude  that  the  women  in  the  shops 
will  unite  with  the  men  for  the  improvement  of  conditions. 
They  will  learn  to  discriminate  between  vital  and  insignifi- 
cant details. 

Women  need  no  longer  hesitate  to  enter  the  shops  because 
of  fear  of  inability.  Nor  need  they  hesitate  to  Jrain  them- 
selves in  this  field.  The  foremen  agree  that  "education 
counts,"  whether  the  laborer  be  man  or  woman.  The  woman 
with  ability  is  placed  in  an  unusually  advantageous  position. 
Her  recent  entrance  into  the  field  and  the  small  percentage 
of  women  in  the  shop  force  make  her  conspicuous.  The 
men  give  her  all  the  respect  she  shows  herself  worthy  of  re- 
ceiving. The  nation  needs  the  assistance  of  women  in  the 
shops.  Even  after  the  war  closes  there  will  be  an  increasing 
demand  for  woman's  service  to  replace  the  man  power  re- 
building the  war  tattered  fields  of  Europe. 
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If  the  men  tearing  thi>r 
iitle  have  noi  itiewt  kind 
of  siuff  inihem  tken  ihe 
radlroads  employing  ihem 
need  oiKer  men  for  tKeir 
po/itionj*" 


THE  following  brief  articles  were  contributed  by  a  num- 
ber of  mechanical  engineers  in  response  to  the  inquiry: 
"How  can  the  mechanical  engineer  make  his  efforts 
of  the  greatest  possible  value  to  his  road  in  the  present  emer- 
gency?" They  present  a  number  of  interesting  comments  on 
the  problems  the  mechanical  engineer  has  to  face,  and  in 
them  is  the  suggestion  of  an 
ideal  conception  of  the  func- 
tions of  the  mechanical  engi- 
neer in  the  railway  organiza- 
tion which  is  worthy  of  the 
thoughtful  consideration  of  all 
railway  officers. 

Although  it  must  be  ad- 
mitted that  this  ideal  has  sel- 
dom been  attained,  there  is  no 
real  cause  for  discouragement 
in  that  fact.  If  these  men  will 
but  preserve  it  and  keep  it  ever 
uppermost  in  their  own  con- 
sciousness— then  conduct  them- 
selves as  if  its  attainment  were 
an  everyday  occurrence — the 
time  will  come  when  it  will  be 
a  fact.  It  must  be  remem- 
bered that  organizations  shape 
tliemselves  more  or  less  in  con- 
formity with  the  human  ma- 
terial of  which  thev  are  made. 


DON'T    BE    LIMITED    BY    A 
LABEL 


Emergency  is  the  parent  of 
opportunity.  There  was  never 
a  time  when  the  opportunities 
of  mechanical  engineers  were 

I  greater   or'  more  numerous. 

This  is  an  age  of  engineer- 
ing, and  there  is  hardly  any  line  of  business,  to  say  nothing 
of  technical  engineering,  that  is  not  to  a  very  large  extent 
mechanical  engineering.  Unfortunately  employers  have  been 
too  prone  to  look  upon  their  mechanical  engineers  as  special 

I  machines  desi|ned  for  special  purposes,  rarely  thinking  they 
were  good  for  anything  else,  and  more  unfortunatelv.  me- 
chanical engineers  have  let  employers  "slip  it  over"  on  them. 


GENERALLY  speaking  the  railroads 
are  getting  far  less  than  the  highest 
services  obtainable  from  the  mechan- 
ical engineers  and  their  organizations. 

The  reason  for  this  is  two-fold: 

First. — Lack  of  vision  on  the  part  of  the 
railway  managements,  of  the  possibilities  of 
real  engineering  methods  applied  to  the  prob- 
lems of  equipment  design,  construction  and 
maintenance. 

Second. — Too  much  emphasis  on  the  Me- 
chanical and  not  enough  emphasis  on  the 
Engineer,  on  the  part  of  the  mechanical  en- 
gineers themselves.  i 

If  the  mechanical  engineer  will  but  clear 
his  own  view  of  his  job  and  its  possibilities, 
then  attack  the  problem  with  determina- 
tion, who  is  better  fitted  to  broaden  the 
vision  of  the  management  than  he? 

The  managements  are  "from  Missouri"; 
engineers  are  by  training  especially  fitted  to 
do  the  "showing." 


These  are  critical  times  of  great  stress,  both  moral  and 
physical,  and  we  all  hope  that  they  presage  the  dawn  of  a 
new  era,  an  era  when  men  will  go  forward  on  broad  lines 
instead  of  in  grooves,  when  employers  and  employees  will 
give  i^ore  attention  to  analysis  of  the  work  at  hand,  them- 
selves! and  each  other,  than  to  the  titles  which  they  Ijear. 

I  Getting  the  most  value  from 

mechanical  engineers  is  a  mat- 
ter of  fullest  co-operation  of 
mechanical  engineers  and  their 
employers.  The  business  at 
hand  at  the  present  time  is  big 
and  it  fhust  l>e  handled  in  a 
big  way. 

Mechanical  engineers, 
equipped  as  they  should  be 
with  an  analytical  training, 
experience,  loyalty  and  stead- 
fastness of  purpose,  must  elim- 
inate personality  and  prej- 
udice, do  their  work  and  care- 
fully assert  themselves  with  all 
their  might.  They  must  make 
their  employers  understand 
that  they  are  willing  to  tackle 
anything  and  make  good,  and 
that  their  sphere  of  usefulness 
is  not  confined  to  the  limits 
commonly  associated  with  the 
label  that  has  l:>een  applied  to 
them. 

The  employers,  to  a  greater 
extent  than  heretofore,  must 
co-operate  by  broader  recogni- 
tion and  selection  of  their  me- 
chanical engineers  to  fill  posi- 
tions of  trust  and  responsibil- 
ity in  any  of  their  departments. 
If  they  will  make  a  start  in  this  direction,  they  will  obtain 
results  that  will  surprise  them  and  will  open  the  way  for  the 
advancement  of  a  large  class  of  most  deserving  and  patient 
men. 

The  government  moulds  generals  out  of  ribbon  counter 
clerks.  Railroads  mould  mechanical  superintendents  out  of 
cinder  pit  laborers  and  engine  wipers,  presidents  and  general 
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managers  out  of  water  boys.  Why  not  presidents  and  gen- 
eral managers  out  of  mechanical  engineers,  men  who  are 
especially  trained  to  analyze;  and  after  all,  analysis  is  what 
"does  the  trick."  If  the  men  bearing  the  title  of  mechan- 
ical engineers  have  not  that  kind  of  stuff  in  them,  then  the 
railroads  employing  them  need  other  men  for  their  positions. 
Summing  all  this  up  in  a  sentence:  Mechanical  engineers 
can  do  the  most  in  this  crisis  by  broadening  their  fields  and 
by  receiving  full  co-operation  in  that  direction  from  their 
employers. 

HONESTY,    THOROUGHNESS    AND     DETERMINATION 

In  order  to  be  of  the  greatest  value  to  his  company,  the 
railroad  mechanical  engineer  should  bear  in  mind  the  fol- 
lowing conditions: 

First. — In  the  highest  sense  his  department  is  purely  one  of 
service.  He  should  form  the  connecting  link  between  the 
manufacturer  and  his  company,  the  purchaser.  This  im- 
plies a  spirit  of  absolute  fairness  supported  by  strict  honesty 
of  opinion. 

Second. — Certainly  he  should  be  most  careful  in  making 
recommendations  to  see  that  they  are  backed  up  by  con- 
vincing evidence,  both  as  to  operating  results  and  the  en- 
gineering fundamentals,  so  that  there  may  be  no  recourse 
but  to  adopt  a  program  once  suggested  by  him.  This  in- 
volves a  sound  knowledge  of  economics  and  requires  earnest 
and  untiring  effort. 

Third. — He  should  be  most  determined  and  he  should 
co-operate  with  every  department  concerned  in  any  matter 
under  consideration,  representing  the  best  opinion  of  the 
mechanical  department  based  on  the  experience  of  all  its 
members. 

If  the  mechanical  engineer  is  strong,  earnest  and  clear 
thinking,  his  department  will  be  respected  and  his  judgment 
will  inspire  the  confidence  of  those  who  are  not  engineers. 
His  especial  purpose  should  be  to  convince,  not  only  his  im- 
mediate superior,  but  the  executives  as  a  whole  that  the  truth 
is  being  sought  in  every  field  and  that  special  effort  is  being 
put  forth,  not  only  to  take  into  account  the  mechanical  limi- 
tations, but  also  the  broader  questions  of  cost  of  operation 
and  capital  expenditure. 

GIVE  THE    MECHANICAL    ENGINEER    UNQUALIFIED 

SUPPORT 

There  are  well  defined  laws  of  science  and  applied  me- 
chanics that  have  not  been  followed  in  building  equipment, 
of  which  our  repair  tracks  and  repair  shops  hold  an  abun- 
dance of  proof.  This  did  not  seriously  hamper  railroads  as 
long  as  they  had  a  surplus  of  equipment  but  since  the  su- 
preme test  of  a  war  involving  the  civilized  world  has  come, 
creating  demands  on  our  equipment  greatly  in  excess  of 
anything  in  the  histor>-  of  railrojiding,  these  conditions  stand 
out  much  more  sharply,  especially  so  because  the  railroads 
cannot  purchase  new  equipment  or  sufficient  material  to 
provide  themselves  with  a  comfortable  margin  in  excess  of 
the  demands. 

The  mechanical  engineer  must  therefore  face  the  problem 
of  Ijringing  old  equipment  up  to  the  highest  possible  state 
of  efficiency  at  a  minimum  of  expense  and  at  the  same  time 
must  plan  for  future  equipment  that  will  stay  in  service  and 
involve  a  minimum  of  expenditure  for  repairs. 

The  present  condition  of  equipment  has  been  brought 
about  by: 

1.  The  large  number  of  appliances  which  have  come 
upon  the  market  with  good  talking  points  but  without  the 
ability  to  hold  out  in  actual  service. 

2.  The  narrow  policy  of  roads  in  designing  and  purchas- 
ing equipment  to  meet  only  the  service  conditions  of  their 
own  roads,  and  in  some  instances  not  even  that,  without 
taking  into  consideration  that  their  equipment  must  go  where 
much  heavier  service  is  required. 


3.  The  pressure  of  a  fixed  limit  of  first  cost  brought  to 
bear  on  the  consideration  of  many  points  in  construction  and 
in  the  selection  of  appliances. 

These  are  conditions  that  we  cannot  escape.  Hov/,  in  the 
face  of  them,  can  the  mechanical  engineer  make  his  efforts 
of  the  greatest  possible  value  to  his  road  in  the  present  emer- 
gency ? 

The  mechanical  engineer  must  be  given  the  unqualified 
support  of  his  superiors  on  all  recommendations  in  which 
he  is  right.  He  should  not  be  over-ruled  in  his  decisions 
on  construction  and  the  worth  of  appurtenances  unless  he 
can  be  given  a  clean-cut  and  valid  reason  that  such  action 
is  for  the  best  interests  of  the  road.  When  he  is  over-ruled 
he  should  always  be  given  the  opportunity  to  verify  the  de- 
cision against  him  and  a  right  to  appeal  if  he  can  show 
that   he   is  right. 

Specifications  and  plans  should  not  be  changed  without 
his  knowledge  or  consent.  Changing  specifications  and  plans 
to  reduce  the  first  cost  should  never  be  resorted  to  if  it  weak- 
ens the  construction  to  a  point  below  the  recommended 
practices  of  the  M.  M.  and  M.  C.  B.  Association.  Such 
errors  have  been  one  of  the  chief  factors  in  excessive  repair 
costs  and  loss  of  service. 

He  should  be  conversant  with  all  the  rules  and  regulations 
that  affect  equipment,  and  should  work  with  other  mechan- 
ical engineers  to  bring  about  the  best  standards  possible. 
He  should  take  an  active  part  on  the  floor  of  the  M.  M. 
and  M.  C.  B.  conventions. 

In  altering  designs  to  cure  failures  he  should  make  it  his 
business  to  get  all  the  facts  as  to  the  cause  of  the  failures. 
It  often  happens  that  he  is  called  upon  to  make  unnecessary 
changes  as  the  failure  has  resulted  from  some  outside  cause 
having  nothing  to  do  with  the  design. 

In  designing  new  equipment  he  should  make  every  pound 
of  material  perform  the  greatest  possible  service,  owing  to 
its  excessive  cost  and  the  difficulty  with  which  it  is  obtained. 
One  of  the  most  noticeable  failures  in  this  connection  is 
seen  in  the  design  of  heavy  freight  locomotives,  carrying  15 
to  25  tons  of  metal  around  in  the  shape  of  trailing  trucks 
that  is  contributing  nothing  to  the  adhesive  weight;  an  ex- 
ception is  seen  in  the  decapod  locomotive  recently  built  by 
the  Pennsylvania  Railroad.  Another  item  that  should  have 
special  attention  is  the  center  and  draft  sills  of  freight  cars 
to  see  that  the  construction  is  as  heavy  or  heavier  than  that 
which  has  been  recommended  by  the  Master  Car  Builders' 
.Association. 

In  these  two  items  alone  there  is  an  unlimited  field  for 
improvement.  He  should  spend  considerable  time  on  the 
road,  in  the  shops  and  on  the  repair  tracks  to  learn  first 
hand  how  designs  and  specifications  can  be  changed  to 
reduce  repairs  and  all  unnecessary  labor  expended  in  mak- 
ing them.  This  practice  should  extend  occasionally  to  for- 
eign roads  and  manufacturing  shops. 

Every  man  on  the  staff  should  be  a  mechanical  engineer 
in  the  process  of  making  and  if  possible  a  mechanic.  They 
should  be  sent  out  on  the  road  at  least  once  a  month  to  keep 
them  from  becoming  machines  that  will  eventually  become 
a  liability  instead  of  an  asset.  They  should  be  encouraged 
to  take  the  initiative,  talk  to  enginemen,  trainmen  and  re- 
pairmen to  obtain  ideas  for  the  betterment  of  the  equipment. 
Getting  out  on  the  ro^d  means  more  than  riding  on  trains; 
it  is  to  enable  them  to  relieve  the  mechanical  engineer  of 
many  petty  decisions  that  they  ought  to  make  for  themselves. 

The  greatest  asset  the  mechanical  engineer  can  have  is  a 
determination  to  conquer  and  a  cheerful  disposition  that 
never  accepts  defeat. 

MAKE  ALTERATIONS  ONLY  FOR  IMMEDIATE  UTILITY 

The  mechanical  engineer's  chief  concern  at  the  present 
time  is  to  keep  his  organization  intact,  and  thereby  efficient, 
Various    influences,    including   the  draft,   voluntary   enlist- 
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merits,  and  the  sudden  increase  in  the  wage  scale  of  drafts- 
men due  to  competition  from  outside  sources,  has  made  it 
very  difficult,  indeed,  to  keep  our  good  men  with  us.  Owing 
to  such  conditions,  the  writer  has  lost  a  large  proportion  of 
his  original  force,  making  it  necessary  to  rebuild  it  at  the 
expense  of  great  effort. 

During  the  present  emergency  the  mechanical  engineer 
should  refrain  as  largely  as  possible  from  instituting  ex- 
tensive tests  of  equipment  or  materials,  as  this  class  of  work 
at  this  time  would  tend  to  interfere  with  the  maximum  out- 
put of  transportation  effort. 

At  the  present  time  the  mechanical  engineer  should  keep 
in  close  touch  with  the  shopping  of  equipment,  particularly 
locomotives,  making  all  possible  effort  toward  introducing 
the  small  correctives  in  poor  designs,  which  will  not  delay 
the  output  of  the  shops,  but  tend  to  keep  engines  and  other 
equipment  in  service  longer  after  they  are  out.  He  should 
hesitate  to  introduce  any  changes  in  design,  unless  they  are 
very  carefully  considered  from  the  standpoint  of  immediate 
and  necessary  utility. 

REHABILITATE   THE    OLD    EQUIPMENT 

The  mechanical  engineer's  efforts,  in  order  to  be  thorough 
and  comprehensive,  must  be  continuous.  His  work,  when 
rightly  handled,  is  less  of  the  routine  type  and  more  of  the 
constructive  kind.  If  he  is  really  to  be  successful  in  his 
efforts,  he  must  continue  them  over  long  periods  of  time  and 
not  over  years  or  months  only.  He  has  duties,  which,  if 
properly  discharged,  must  be  performed  under  continuous 
heavy  pressure.  These,  in  a  measure,  are  the  reasons  why 
I  often  wonder  that  railroad  managers  fail  to  recognize  the 
importance  of  their  mechanical  engineers. 

They  are  also  the  reasons  why  railroad  mechanical  engi- 
neers seldom  perform  spectacular  feats  or  develop  excep- 
tional ideas  that  bring  them  into  public  prominence.  Their 
best  work  is  a  gradual  constructive  piling  up  of  idea  on  idea, 
plan  on  plan,  to  ultimate  completion.  Many  of  the  best 
mechanical  accomplishments  in  the  railroad  field  are  the 
result  of  this  gradual  development. 

The  mechanical  engineer  must  by  all  means,  even  more 
than  heretofore,  assist  his  superior  officer  in  solving  difficult 
problems.  He  must  help  to  make  the  burden  lighter  that 
railroad  officers  are  carrying  in  keeping  trains  moving  and 
shops  producing  increased  outputs.  He  must  assist  in  work- 
ing out  plans  for  quicker  and  shorter  methods  of  making  re- 
pairs for  car  and  engine  repairmen.  He  must  seek  to  obtain 
stronger  castings  and  better  forgings  on  rolling  stock,  which 
may  have  been  overlooked,  underestimated  or  passed  over  in 
less  serious  times.  He  must,  in  addition  to  constructive  thought 
of  future  equipment,  concentrate  more  strenuously  on  present 
failures  and  weak  spots  than  has  ever  been  done  before  and 
eliminate  every  one  of  them  that  possibly  can  be  eliminated. 
He  must  locate  all  types  of  material  that  are  being  purchased 
in  the  rough  which  can  readily  be  furnished  fabricated  ready 
to  apply;  undoubtedly  in  times  such  as  the  present,  the  rail- 
roads should  relieve  themselves  of  every  possible  item  of 
manufacturing  work  in  order  to  increase  their  repair  out- 
put. He  must  search  carefully  for  any  useless  or  unneces- 
sary stock  on  fabricated  material  purchased  by  the  railroad 
and  see  that  it  is  removed  on  future  orders. 

He  should  concentrate  more  closely  on  what  his  railroad 
has,  with  which  it  is  trying  to  operate,  and  not  be  concerned 
too  deeply  with  future  developments  for  equipment  that  is 
to  be  purchased  after  this  great  emergency  has  passed.  Un- 
questionably the  present  time  requires  the  operation  of  much 
equipment  that  would  not  be  repaired  in  closely  competitive 
years  when  operating  costs  are  of  serious  consideration,  and 
therefore  the  question  of  proper  repairs  and  reinforcements 
to  this  type  of  equipment  should  be  the  mechanical  engi- 
neers most  serious  duty  today. 

He  understands  his  old  equipment  and  has  the  best  op- 


portunity to  recommend  betterments.  His  is  the  half  way 
station  between  the  shop  men,  possessed  of  good  ideas,  and 
the  head  of  the  department  who  wants  these  new  ideas.  A 
car  or  a  locomotive  that  will  haul  or  pull  a  load  if  properly 
reinforced  or  improved  is  a  valuable  piece  of  rolling  stock 
today  and,  when  we  consider  the  present  emergency  con- 
dition, is  so  valuable  that  the  mechanical  engineer  can  well 
afford  to  assist  in  keeping  every  piece  in  service.  The  me- 
chanical engineer  truly  can  help  and  is  helping  and  I  am 
sure  his  efforts  are  being  felt  wherever  they  are  thoroughly 
understood. 


FIRING  UP  LOCOMOTIVES* 

BY  ALLEN  ARMER    -   ^ 
General  Foreman,  Big  Four,  Columbus,  Ohio 

The  coal  that  is  used  in  this  locality  is  bituminous,  coming 
from  the  fields  of  West  Virginia,  Indiana  and  Illinois. 
From  the  results  of  the  laboratory  tests  these  coals  are  found 
to  be  very  high  in  volatile  matter,  or  excessive  smoke  pro- 
ducers. Harrisburg  run  of  mine  coal  is  used  by  our  CMn- 
pany  at  this  time.  The  proximate  analysis  is  as  follows: 
Moisture,  4.85  per  cent;  fixed  carbon,  50.50  per  cent; 
volatile,  37.80  per  cent,  and  ash,  6.85  per  cent. 

Anthracite  or  semi -smokeless  coal  is  not  available  in  this 
locality,  and  in  order  to  minimize  the  smoke  problem,  it 
becomes  necessary  to  direct  our  efforts  toward  the  manner 
of  building  and  handling  the  fire.  Due  to  the  different 
weather  conditions  from  day  to  day,  the  smoke  generated  in 
building  fires  in  the  roundhouse  is  variable.  The  appli- 
cation of  the  brick  arch  has  proved  to  be  of  great  assist- 
ance in  smoke  elimination. 

From  a  roundhouse  foreman's  standpoint,  the  largest  and 
most  important  factor  is  the  method  of  handling  the  opera- 
tion. The  operator  must  be  thoroughly  familiar  with  the 
results  desired  and  should  know  how  to  handle  the  fire  to 
obtain  them.  The  fuel  must  be  properly  placed  to  allow  the 
correct  amount  of  air  to  pass  through  the  grates  and  the 
bed  of  the  fire.  If  there  is  not  enough  liir  introduced  into 
the  firebox  the  gases  are  driven  off  the  coal  containing  a 
high  percentage  of  carbon,  thus  causing  dense  smoke.  If 
the  supply  of  air  is  too  great,  the  gases  pass  into  the  stack 
before  combustion  takes  place. 

We  have  tried  various  methods  of  building  fires  in  locomo- 
tives to  eliminate  smoke  as  far  as  possible.  The  following 
method  is  the  most  successful. 

The  grates  are  covered  with  coal  banked  along  the  side 
sheets  to  a  depth  of  approximately  15  in.,  and  20  in.  at  the 
door  sheet,  allowing  the  fuel  to  slope  gradually  toward  the 
center.  This  leaves  a  light  bed  of  fuel  in  the  center  for  the 
proper  admission  of  air.  Dry  shavings  are  then  placed  on 
top  of  the  coal,  and  enough  more  coal  added  to  keep  the  shav- 
ings in  place  when  the  blower  is  applied. 

It  is  important  to  start  the  fire  at  the  rear  of  the  firebox,  as 
the  action  of  the  blower  will  draw  it  ahead.  To  light  the 
fire  oily  waste  is  dropped  inside  the  door,  and  a  light  blower 
is  at  once  used.  The  fire  is  allowed  to  burn  until  it  is  well 
started,  and  the  draft  is  then  gradually  increased.  In  a  short 
time,  under  ordinary  conditions,  the  coal  is  ignited,  and 
there  is  a  good  fire  over  the  entire  grate  area.  A  strong 
blower  is  an  important  factor  in  reducing  smoke. 

If  the  coal  is  properly  placed  and  of  sufficient  amount  it 
will  not  be  necessary  to  add  more  until  the  engine  leaves 
the  roundhouse,  unless  the  boiler  has  been  filled  with  cold 
water.  This  will  give  approximately  100  lb.  steam  with  a 
boiler  full  of  cold  water  in  one  hour  and  forty  minutes. 
With  the  boiler  full  of  hot  water  and  no  steam  pressure,  the 
engine  can  leave  the  house  in  one  hour.  With  this  manner 
of  firing  we  do  not  get  over  a  No.  2  smoke  at  any  time  if  the 
blower  is  properly  used. 

•From   a  paper  read  before  the  annual  convention  of  the   Smoke  Pre- 
vention Association. 

/ 


A 


tm 


Tips  From  Chief  Clerks  to  Supplymen 


THE  EDITOR  received  in  the  morning  mail  ti  few  weeks  that  he  would  proliably  want  a  pass  to  go  through  the  shop, 

ago  a  letter  from  the  chief  clerk  to  a  master  mechanic  "Oh,  no,  I  dont  need  a  pass,  as  I  am  an  old  railroad  man 

telling  of  the  mistaken   idea   one  supplyman  had  of  and  was  once  a  master  mechanic.     I  know  all  about  a  shop." 

how  to  do  business  in  a  railway  office.     The  first  impression  The  chief  clerk  replied  by  saying  that  recent  instructions 

was  that  the  experience  was  an  unusual  one;  the  ne.xt  thought  had  been  issued  not  to  permit  any  one  in  the  shops  without 

that  it  mighty  l)e  well  to  check  it  up  with  the  experience  of  a  pass,  and,  of  course,  a  pass  could  not  be  furnished  unless 
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Other  chief  clerks.  A  dozen 
chief  clerks  to  mechanical  de- 
partment officers  were  there- 
fore asked  for  frank  expres- 
sions as  to  their  experiences. 
The  letter  which  caused  the 
discussion  follows,  as  well  as 
abstracts  from  several  letters 
which  were  received  from  other 
chief  clerks. 

A   BAD  START 

BY  A  MASTER  MECHANIC'S 
CHIEF  CLERK 

Recently  a  gentleman,  well- 
dressed,  entered  a  master  me- 
chanic's office  in  a  more  or  less 
excited  state,  approached  the 
chief  clerk's  desk,  making  in- 
quiry for  the  master  mechanic 
in  the  following  manner:  'T 
would  like  to  see  ^Ir.  Jones." 

The  chief  clerk,  after  real- 
izing that  he  had  a  very  ex- 
cited mentality  and  uneducated 
mind  to  deal  with,  calmly  re- 
plied by  saying,  "Mr.  Jones  is 
out  in  the  plant  and  will  prob- 
ably return  to  the  office  about 
eleven  o'clock." 

The  impatient  reply  was, 
"I     can't     wait     until     eleven 

o'clock,  as  I  have  got  to  see  Mr.  Jones  right  away.     What     utes  of  the  chief  clerk's  time  and  delayed  Mr.  Jacobson  in 
kind  of  looking  man  is  he,  and  I  will  go  out  to  find  him?      obtaining  an  interview  with  the  proper  officials. 
Where  had  I  better  go  to  find  him?"  The  traveling  man  can  save  himself  and  chief  clerks,  or 

The  chief  clerk  had  no  idea  of  permitting  him  to  go  any-  other  clerks,  when  desiring  permission  to  see  railroad  officers, 
where  in  the  plant  until  he  made  himself  known  and  the  a  lot  of  trouble  and  time  by  the  simple  little  method  of  pre- 
nature  of  his  business.  With  the  idea  of  allaying  the  man's  senting  their  cards  or  explaining  their  business  immediately 
impatience,  and  playing  for  time,  the  chief  clerk  remarked      on  entering  offices. 
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WISE  railway  supplyman  studies  to 
get  the  good  will  of  the  'secretary, 
chief  clerk  or  clerk  whom  he  must 
first  approach  in  asking  for  an  interview. 
These  men  are  usually  in  the  confidence  of 
their  superiors  and  it  is  part  of  their  duty  to 
help  conserve  the  time  of  these  men  and  pro- 
tect them  from  needless  interruption.  Cour- 
tesy and  tack  are,  therefore,  essential  in  deal- 
ing with  the  chief  clerks. 

In  these  days  of  heavy  traffic  and  extraor- 
dinary demands  on  the  motive  power  and 
car  department  officers  it  is  more  than  ever 
necessary  to  conserve  their  time.  The  late 
L,  R.  Pomeroy  used  to  say  that  he  never 
visited  a  railway  office  unless  he  was  "dead 
sure"  he  could  leave  something  in  the  way 
of  data  or  suggestion  that  would  be  of  a  dis- 
tinct help  to  the  officer.  Supplymen  should 
get  the  spirit  of  this  and  be  as  thoughtful 
and  considerate  as  possible  of  the  officers 
with  whom  they  have  to  deal. 


the  visitor  would  give  his  name 
and  state  his  business. 

The  reply  came  quickly, 
"My  name  is  Jacobson,  I  was 
for  a  long  time  master  me- 
chanic of  the  Sussex  division 
of  the  A  X  P  Railway." 

The  chief  clerk  replied  by 
saying,  "I  presume,  Mr.  Jacob- 
son,  you  are  not  now  employed 
by  that  railway." 

"No,  no,  1  am  now  with  the 
Ozark  Tool  Co.,  and  want  to 
see  the  master  mechanic,  also 
to  see  your  general  foreman 
and  tool  room  foreman,  as  we 
have  a  number  of  our  tools  on 
your  road." 

This  was  all  the  informa- 
tion the  chief  clerk  needed  to 
issue  the  pass,  but  it  took  dig- 
ging to  find  out  from  the  man 
his  name  and  the  nature  of  his 
business,  without  appearing 
abrupt  or  discourteous,  be- 
cause it  was  absolutely  neces- 
sary to  obtain  the  information 
before  the  man  could  be  per- 
mitted to  enter  the  plant.  By 
having  to  dig  this  information 
out  of  the  traveling  man  it 
took  up  practically  thirty  min- 
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"OLD  HEADS"  TOO  MUCH  AT  HOME 

BY  A  MECHANICAL  ENGINEER'S  CHIEF  CLERK 

As  a  rule,  I  do  not  consider  the  railway  supplymen 
thoughtless  or  inconsiderate.  There  are,  of  course,  excep- 
tions to  all  rules,  but,  taken  as  a  whole,  I  doubt  if  any 
fair-minded  jury  would  find  the  supplyman  guilty  on  very 
many  counts.  This  is  not  snap  judgment,  but  an  opinion 
based  on  an  experience  of  eight  years.  I  have  noticed  the 
exceptions  are  usually  made  up  of  "old  heads"  in  the  game; 
those  who  have  been  making  the  "rounds"  for  years  and 
feel  that  a  certain  privilege  should  l^e  accorded  them  in  rail- 
way offices  by  reason  of  their  seniority  and  long  association. 

The  voung,  inexperienced  man  very  seldom  makes  a  break 
of  this  kind.  He  is  careful  as  to  his  movements  and  only 
anxious  to  learn  the  "rojies"  so  that  he  may  abide  by  the 
requirements  of  the  individual  offices  he  visits. 

WHY    NOT    CULTR'ATE    CHIEF    CLERKS? 

But  why  shouldn't  the  supplyman  be  courteous,  consider- 
ate and  continually  making  an  effort  to  cultivate  the  good 
Avill  of  chief  clerks  and  others  about  the  office?  It  is  surely 
a  part  of  his  job;  and  in  a  way  an  investment  for  him. 
While  being  courteous  to  some  lowly  railroad  clerk  by  a 
supplvman  does  not  indicate  that  a  lengthy  order  is  forth- 
coming or  that  a  seed  has  been  sown  by  which  one  might 
sprout,  the  way  is  paved  for  smoother  travel  on  his  later 
trips. 

CHIEF    CLERK    NOT   AN   ENTERTAINER 

The  traveling  man  should  not  consider  it  the  duty  of 
any  chief  clerk  to  entertain  him  while  waiting  his  turn  to 
be  called  into  the  private  office.  The  clerk's  duty  ends 
when  he  has  seen  to  it  that  the  caller's  card  has  been  pre- 
sented to  the  superior  officer  and  an  answer  returned.  The 
"peddler"  should  not  insist  on  discussing  yesterday's  score, 
the  Italians'  successful  stand  against  the  German  attack  or 
Other  interesting  subjects. 

On  the  other  hand,  it  is  up  to  the  chief  clerk  to  see  that 
any  caller  entering  the  office  is  given  attention,  whether  he 
be  a  "peddler,''  book  agent,  life  insurance  agent,  or  what 
not.  No  one  should  be  allowed  to  "cool  his  heels"  until 
some  self-important  clerk  stops  his  blatant  dictation  long 
enough  to  find  what  is  wanted.  It  has  been  my  observation 
that  the  more  harmony  you  can  create,  the  bigger  your  cali- 
ber. Such  treatment  by  a  clerk  certainly  does  not  improve 
his  stock  with  the  caller,  or  increase  his  popularity  in  any 
way. 

VALUE  OF  SUPPLYMAN  TO  COME 
BY  A  S.  M.  P'l.  CHIEF  CLERK 

So  far  as  my  knowledge  goes,  the  relations  between  this 
office  and  the  supply  fraternity  have  always  apparently  been 
of  the  pleasantest.  This,  no  doubt,  comes  about  by  the  fact 
that  in  my  early  experience  with  the  supply  fraternity,  our 
ofiice  organization  was  instructed  very  thoroughly  as  to  the 
value  to  the  railroad  company  of  visits  by  supplymen;  that 
to  a  great  degree,  the  time  they  spent  with  us  was  not  wholly 
of  value  to  them,  but  to  the  railroad  company;  and  that  to 
a  great  degree,  supply  men  were  serving  the  railroad  com- 
pany as  they  were  serving  their  employers.  Therefore,  they 
should  be  treated  with  the  same  courtesy  that  would  be  ex- 
tended to  railroad  associates.  We  have  found,  naturally 
enough,  that  supplymen  would  at  least  meet  us  half  way  so 
far  as  courtesy  and  service  are  concerned,  and  in  some  cases, 
the  benefits  derived  through  their  assistance,  I  am  frank  to 
say,  have  been  not  only  desirable  to  the  railroad,  but  bene- 
ficial as  well. 

It  has  always  been  our  motto,  that  "More  flies  are  caught 
with  molasses  than  with  vinegar,"  and  it  is  my  experience 
that  similar  sentiment  prevails  throughout  the  supply  frater- 
nity.    If  this  condition  were  made  a  practice,  there  seems 


to  be  no  reason  why  it  should  not  work  out  to  the  mutual 
benefit  of  the  railroads  and  supply  men. 

THE  BOTHERSOME  SUPPLYMAN 
BY  A  MECHANICAL  DEPARTMENT  CHIEF  CLERK 

The  supplyman  who  does  annoy  me,  is  the  one  who 
comes  into  the  office  and  stands  around  ostentatiously  until 
waited  upon,  no  matter  how  I  may  be  occupied.  Many  times, 
while  I  am  talking  on  the  'phone  or  have  a  stenographer 
sitting  at  my  desk  taking  dictation,  or  perhaps  while  in  con- 
ference with  some  one  at  my  desk,  a  supplyman  will  walk 
into  the  office  and,  instead  of  sitting  in  the  place  provided 
for  them,  will  stand  conspicuously  until  waited  upon.  Some 
of  them  will  stand,  and  wait,  and  wait. 

I  often  feel  like  telling  them,  rather  sharply,  to  sit  down 
and  wait  a  few  minutes;  but  I  have  never  had  any  words 
with  them  about  it.  It  seems  to  me  that  all  suppljinen 
should  understand,  when  they  call  at  an  office,  that  if  the 
chief  clerk  is  busy  they  should  be  seated  and  wait  a  few 
minutes  until  they  can  be  waited  upon. 

However,  I  really  do  not  have  any  criticisms  to  make, 
and  as  a  rule  I  receive  fairly  good  treatment  from  all  supply- 
men;  and,  in  return,  I  endeavor  to  treat  them  a§  I  would  like 
to  be  treated. 
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SHORT  AND  TO  THE  POINT  i 
FROM  AN  EASTERN  CHIEF  CLERK 

From  my  observation,  courteous  treatment  from  either  side 
produces  a  like  feeling  on  the  opposite  side. 

MR.  SUPPLYMAN,  WHICH  SYSTEM  DO  YOU  FOLLOW? 

BY  THE  BOSS'S  SECRETARY 

Which  system  do  you  use  and  what  success  do  you  have? 

"Here  is  my  card.  Shoot  it  in  to  the  lx)ss.  Smoke  this 
after  lunch — my  favorite  brand.  I'm  in  a  hurrj",  so  help  me 
out,  old  sport  I" 

Or 

"I  have  something  of  interest  for  Mr.  Blank,  the  super- 
intendent of  rolling  stock,  and  I  am  ver}^  anxious  to  see 
him  and  will  appreciate  your  assistance.  Would  you  mind 
taking  my  card  in  to  him?" 

don't  get  in  wrong  with  THE  SECRETARY 

It  is  probable  that  the  method  of  approach  to  the  secretary 
is  more  responsible  for  the  success  or  failure  of  the  traveling 
salesman  than  any  other  one  thing.  You  must  first  get  by 
the  secretary  or  your  ability  to  sell  your  goods  will  be  of  no 
avail,  for  you  must  get  an  audience  with  the  man  who  buys. 

As  a  secretary  to  a  mechanical  department  official  on  a 
large  trunk  line,  I  have  given  this  problem  more  or  less 
thought,  and  with  the  feeling  that  I  may  be  able  to  bring 
about  a  better  understanding  between  supplyman  and  secre- 
tary, I  will  offer  my  conclusions. 

The  successful  salesman  is  reputed  to  lie  a  "hale  fellow 
well  met,"  and  the  first  instance  mentioned  above  covers  an 
individual  who  is  all  of  that,  plus.  It  is  an  exaggeration 
in  every  respect,  and  there  are  two  great  qualities  (in  my 
opinion,  two  very  necessar}-  ones)  that  are  entirely  missing: 
Courtesy  and  tact.  If  you  had  called  a  number  of  times 
before  and  had  learned  the  characteristics  of  Mr.  Secretary 
you  would  probably  feel  justified  in  addressing  him  in  this 
way.  It  has  been  my  experience  that  by  way  of  introduction 
to  the  secretary,  a  great  many  salesmen  use  expressions  sim- 
ilar to  the  first  mentioned. 

The  secretary  may  not  be  an  "old  sport,"  and  it  is  pos- 
sible that  he  does  not  smoke,  and  isn't  interested  in  your 
favorite  brand.  Speaking  about  smokes,  let  me  tell  you  the 
way  one  leading  mechanical  department  official  looks  upon 
the  proffer  of  a  cigar.  I  will  use  his  own  words:  "These 
peddlers  that  try  to  get  by  through  the  offer  of  a  cigar  are 
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certainly  following  the  wrong  system."  Until  the  cigar  was 
offered  the  caller  was  a  supplyman  and  not  a  peddler.  Last, 
but  not  least,  the  secretar)-  is  human,  and  the  first  thought 
•  that  strikes  him  is  "I  wonder  who  this  guy  thinks  he  is,  and 
if  he  feels  he  can  put  it  over  me  as  easy  as  that?" 

Now,  take  the  business-like,  courteous  method  employed  by 
the  second  man.  You  immediately  get  the  impression  of  a 
quiet,  determined  business  man,  one  who  you  know  if  passed 
in  will  briefly  offer  his  proposition,  won't  be  "running  off 
at  the  mouth,"  and  will  not  take  a  minute  more  of  the  boss's 
time  than  is  absolutely  necessary.  And  further,  he  has  placed 
himself  on  an  equal  footing  with  the  secretary,  which  is  of 
importance  when  considering  the  "human  interest"  feature. 
/  Just  place  yourself  in  the  secretary's  position.  The  boss  is 
very  busy,  and  does  not  want  to  be  interrupted  very  much  this 
morning,  and  any  interviews  would  have  to  be  short  ones. 
Two  supplymen  come  in  at  the  same  moment,  one  being  of 
the  effervescent  kind,  and  the  second,  of  the  solid,  sincere 
kind:  The  boss  has  just  said,  "short  interviews."  Which 
one  would  you  send  in,  and  to  which  one  would  you  suggest, 
"Try  it  again  some  day  and  I'll  see  what  I  can  do  for  you." 

Another  instance:  Mr.  Secretary  looks  at  his  appointment 
sheet  for  the  day  and  finds  an  interval  of  twenty  or  thirty 
minutes  with  nothing  booked.  The  "talkative"  one  comes 
in  and  wants  to  "Go  over  the  top."  Mr.  Secretary  says  to 
himself,  "If  I  let  this  fellow  in  he  will  take  up  too  much 
time,  and  will  upset  the  program  for  the  day" ;  and  again,  a 
suggestion  to  the  supplyman  to  trj-  again. 

The  foregoing  refers  to  the  supplyman  who  is  making  his 
first  call. 

AFTER    THE    FIRST    CALL 

If  I  were  a  supplyman  and  wanted  to  make  a  subsequent 
call,  I  should  resort  to  the  telephone  and  endeavor  to  make 
an  engagement  through  the  medium  of  the  secretar)-,  or  better 
still  would  respectfully  request  the  secretary  to  let  me  con- 
verse with  the  officer  and  try  and  make  my  own  engagement 
(the  personal  or  human  contact  again).  I  would  briefly  state 
my  purpose  for  wanting  to  see  him  and  assure  him  that  I 
would  only  take  up  a  few  minutes  of  his  time. 

I  should  also  endeavor  to  learn  if  the  officer  had  just  re- 
turned from  an  absence  from  the  office  or  was  contemplating 
going  out  on  the  road,  as  I  would  not  press  for  an  interview 
the  day  before  nor  the  day  after.  (The  officer  is  as  anxious 
to  keep  up  his  work  and  must  find  time  to  carry  it  on.) 
Neither  would  I  call  on  Saturday  or  Monday.  Saturday  is 
a  short  day  and  Monday  one  must  get  rid  of  Sunday's  accu- 
mulations and  get  the  program  started  for  the  week. 

When  dealing  with  the  secretary,  do  not  doubt  him  and 
figure  that  for  personal  reasons  he  won't  pass  you  in.  If  you 
are  suspicious  of  getting  a  "raw  deal,"  and  he  learns  of  your 
suspicions,  and  finds  you  are  trying  to  get  by  without  him 
"fixing"  it  for  you,  you  are  liable  to  a  little  sharp  practice. 

"a  bad  break  " 

It  is  only  last  week  that  I  received  instructions  early  in 
the  day  that,  for  the  morning,  at  least,  there  were  to  be  no 
interruptions,  the  previous  day  being  given  up  largely  to 
supplymen.  My  instructions  covered  'phone  conversations 
also,  and  only  on  company  business  was  I  to  put  the  boss 
on  the  wire.  He  was  checking  over  specifications  on  new 
equipment — a  big  as  well  as  a  tedious  job. 

I  received  a  'phone  call  about  8:45  A.  M.  from  a  repre- 
sentative of  a  large  supply  house.  He  first  wanted  to  talk  to 
the  superintendent  of  rolling  stock,  and  I  courteously  informed 
him  this  was  impossible  because  of  a  conference.  His  second 
request  was,  for  an  appointment  that  morning,  to  which  I 
was  forced  to  reply  in  the  negative.  Then  he  wanted  to  come 
in  for  an  interview  in  the  afternoon,  and  I  told  him  that 
he  might  come  down,  but  I  could  make  no  promise  as  to 
getting  him  in  for  the  afternoon  program  had  not  yet  been 
laid  out.     He  hung  up  in  a  "huff,"  but  between  then  and 


noon  called  four  times,  making  exactly  the  same  requests  and 
getting  the  same  answers  each  time. 

About  1 :30  he  came  in  and  very  gruffly  requested  an  inter- 
view with  the  superintendent  of  car  department,  and  I 
promptly  passed  him  in,  as  that  official  was  "entertaining" 
that  afternoon.  He  lost  not  a  moment  to  complain  that  I 
was  indulging  in  sharp  practice,  and  I  am  glad  to  say  that 
I  was  immediately  given  an  opportunity  to  repudiate  his 
statement,  as  the  superintendent  of  car  department  imme- 
diately called  me  in.  Suffice  to  say,  he  didn't  get  in  to  see 
the  superintendent  of  rolling  stock,  not  because  of  his  actions, 
but  merely  because  it  was  impossible.  He  left  a  "sadder 
but  wiser"  man. 

Now,  if  you  were  the  secretary  and  this  same  party  later 
on  endeavored  to  get  an  interview,  would  you  give  him  the 
benefit  of  the  doubt  ? 

DEALING    WITH    THE    BIG    BOSS 

Well,  anyway,  you  finally  get  by  the  bodyguard  (secretary) 
and  he  is  holding  the  door  open  for  you  to  go  in. 

I  believe  you  should  be  even  more  careful  of  your  approach 
to  the  boss  than  to  the  secretary.  You  are  now  before  the 
railroad  representative  that  has  the  voice  in  the  matter  of 
accepting  or  rejecting  your  proposition. 

By  all  means  use  courtesy  and  tact. 

Greet  him  courteously,  but  not  effusively. 

Don't  slap  him  on  the  back  and  tell  him  his  old  friend, 
so-and-so,  was  telling  you  what  a  good  scout  he  was,  (He 
might  have  been  a  good  scout  to  his  friend  who  was  not 
trying  to  sell  him  something.) 

Don't  wait  for  the  first  opening  to  say,  "That  reminds 
me  of  a  story  I  heard  a  few  days  ago,"  (The  boss  might 
have  heard  the  story,  or  it  might  be  too  putrid  for  him; 
besides,  stories  require  time  in  the  telling.) 

In  other  words,  get  right  down  to  the  purpose  of  your 
visit.  Tell  him  in  as  few  words  as  possible  just  what  you 
have,  its  purpose,  saving,  etc.  Be  protected  by  models,  prints 
and  photos.  Don't  be  too  technical,  as  ofttimes  the  man 
you  are  talking  to  is  a  practical  man  without  a  technical 
education,  and  you  will  lose  his  interest  by  going  "too  deep." 

Above  all,  be  thoroughly  familiar  with  your  product.  Don't 
let  him  ask  a  question  you  cannot  answer.  Your  cock-sure- 
ness  will  be  communicated  to  him,  and  your  uncertainty  will 
likewise  be  communicated  to  him. 

Meet  his  arguments  by  going  him  one  better,  always  re- 
membering that  you  are  talking  to  a  man  who  has  reached 
the  apex  in  the  mechanical  profession  on  his  road,  and  that 
you  can't  put  over  him  any  "wild-cat"  statements  or  figures. 
As  he  would  doubt  you,  so  will  he  doubt  your  goods. 

One  of  the  most  successful  salesman  I  know  of  has  for 
his  motto,  "Don't  knock  the  other  fellow  or  his  goods."  He 
says,  "I  have  something  here  as  good  as  the  other  fellows,  can 
give  it  to  you  just  as  cheap,  and  all  I  want  is  a  share  of 
the  business,"  and  he  usually  gets  it.  He  is  sure  of  himself 
in  the  first  place,  and  sure  of  his  product  in  the  second. 

Read  the  daily  papers  and  keep  up-to-date:  The  boss 
may  feel  in  a  mood  to  visit,  and  naturally  the  conversation 
will  drift  to  current  topics. 

You  want  to  leave  some  impression  of  yourself  behind 
you;  something  that  will  instantly  bring  you  to  mind  at  a 
subsequent  visit;  something  of  your  character.  You  want 
to  be  welcome  on  your  next  entrance,  and  the  impression  you 
make  on  your  first  visit  will  govern  your  future  intercourse. 

YES,  BE  PERSISTENT 

I  assume  that  supplymen  reading  this  will  come  to  the 
conclusion  that  they  couldn't  make  a  sale  if  they  followed 
my  suggestions,  as  I  have  not  mentioned  "persistence,"  the 
greatest  factor  in  making  a  sale.  In  my  estimation,  a  suc- 
cessful salesman  is  one  who  is  chuck-full  of  persistence. 
Persistence,  however,  is  truly  a  virtue  until  through  per- 
sistence one  becomes  obnoxious. 


THE  exceptional  conditions  under  which  the  railroads  have  four  engines_  a  month  over  previous  output.     It  can  readily 

been  operating  since  the  United  States  has  been  at  war,  be  seen  that  the  stores  department  is  kept  busy  getting  the 

have  created  new  problems  in  every  department.     The  material  for  the  increased  output  and  until  such  time  as  we 

special  problems  of  locomotive  maintenance  which  have  thus  have  the  use  of  two  new  shops  we  are  erecting,  one  at  East 

been  created  have  to  do  with  the  necessity  for  increasing  the  Salamanca  and  one  at  Rikers,we   will  have  to  C(»itinue  to 


number  of  locomotives  avail- 
able for  service,  without  the 
ability  to  supply  the  increased 
demand  by  purchasing  new 
ones,  and  the  obvious  require- 
ment that  these  locomotives 
be  supplied  in  shape  to  de- 
velop their  full  capacity  in  the 
movement  of  tonnage.  The 
special  nature  of  the  problems 
lies  in  the  fact  that  these  in- 
creasing demands  must  be  met 
with  depleted  forces  and  in 
the  face  of  a  most  difficult  ma- 
terial market. 

In  the  following  para- 
graphs, contributed  by  a  num- 
ber of  officers  who  have  been 
dealing  at  first  hand  with 
these  problems,  are  set  forth 
some  excellent  ideas  as  to  ef- 
fective means  of  overcoming 
the  handicaps  under  which 
maintenance  work  must  be 
conducted. 

SHOP    SCHEDULING    IN- 
CREASES   OUTPUT 

BY  F.  J.  HARRISON 

Superintendent    Motive    Power.   Buffalo. 

Rochester  &  PittaburKh,  Du  Bois,  Pa. 


HOW  CAN  locomotive  shoa  output  be 
increased  and  the  time  ouVof  service 
j  for  repairs  be  decreased  when  labor  is 
scarce  and  material  hard  to  get? 

Shop  scheduling  has  helped  materially ;  so 
has  the  right  kind  of  training  of  the  unskilled 
men  who  replace  some  of  the  many  skilled 
men  lost  by  the  railroads.  Spare  fireboxes 
have  cut  down  the  time  of  heavy  back  shop 
repairs. 

The  extensive  use  of  scrap  in  many  cases 
has  saved  the  material*situation,  and  also 
much  money. 

Welding  in  tubes  and  firebox  seams  has 
done  much  to  eliminate  boiler  repairs  and 
keep  engines  in  service. 

There  is  evidence  that  superheater  repairs 
are  being  neglected.  This  leads  to  loss  of 
capacity  and  waste  of  coal.  It  destroys  the 
investment  value  of  the  superheater  and 
should  not  be  tolerated. 


give  special  attention  to  our 
organization,  our  engines  and 
cars.  The  desired  result  can 
only  be  accc«nplished  by  close 
supervision  and  harmony 
among  our  officers. 

We  have  been  welding  in 
flues  for  the  past  several  years 
and  are  running  them  the  full 
three\ear  limit.  We  have 
three  engines  in  service  that 
have  fireboxes  welded  in,  no 
rivets  at  all  being  used  on  the 
sheets,  with  which  we  have 
had  wonderful  success,  and 
from  December  1,  1917,  will 
weld  in  all  of  our  fire-boxes. 

We  are  also  assigning  our 
engines,  passenger,  freight  and 
switch,  and  are  satisfied  that 
this  is  going  to  make  another 
big  improvement.  Some  days 
we  are  dispatching  10  and  12 
more  engines  than  are  owTied 
b}'  the  company,  on  account 
quick    service    at    our    shops. 

DO    ONLY    NECESSARY 
WORK 

BY  A.  M.  DARLOW 

Assistant   to   President.    Buffalo  A 

Susquehanna,  Buffalo,  N.  Y. 


The   scheduling   of   engines 

through  our  shops  is  working  a  remarkable  and  wonderful  The  number  of  locomotives  in  the  shop  can  be  reduced 
change.  During  the  month  of  November  we  put  23  engines  effectively  by  not  tearing  down  and  doing  unnecessary  work 
through  our  Du  Bois  shop  after  receiving  heavy  repairs,  on  locomotives.  Everj-  motive  power  man  knows  that  when 
and  on  Thanksgiving  Day  the  shops  were  closed  tight  all  a  locomotive  is  taken  into  the  "back  shq)"  for  general  re- 
day.  We  are  endeavoring  to  build  this  output  up  to  an  pairs  a  lot  of  extra  and  perhaps  unnecessary  work  is  done 
engine  a  day  or  26  engines  for  the  26  working  days  of  the  to  relieve  the  shop  superintendent  of  any  criticism, 
month.     The  November  output  is  an  increase  of  three  or  It  would  be  better  to  reduce  the  number  of  engines  held  in 
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the  shop  for  general  repairs  by  not  doing  so  much  heavy 
work  on  all  the  locomotives  that  come  into  the  shop,  and 
the  work  could  be  done  with  tlie  smaller  forces  available. 
In  large  shops  where  a  traveling  crane  is  available,  it  would 
be  better  to  remove  wheels,  turn  tires,  crown  out  the  driving 
boxes,  apply  new  rod  bushings,  and  a  partial  set  of  tubes. 
In  small  shops  where  only  a  drop  pit  is  available,  the  main 
wheels  should  be  dropped,  the  tires  shifted  or  renewed,  the 
rod  bushings  renewed,  a  partial  set  of  flues  renewed,  that  is, 
the  engine  should  be  given  a  roundhouse  overhauling.  This 
should  be  of  such  a  nature  that  the  locomotive  may  be  kept 
in  service  for  from  three  to  six  months  longer. 

At  some  terminals  locomotives  are  awaiting  shopping  for 
necessary  heavy  repairs.  Make  room  for  them  by  keeping 
out  of  the  shop  engines  that  can  be  kept  in  service  by  giving 
them  light  shop  or  round  house  repairs.  In  this  way  more 
engines  may  be  repaired  and  kept  in  service. 

ENCOURAGE  INITIATIVE 

BY  L.  A.  NORTH 
Shop  Saperintendent,  Illinois  Central,  Burnside,  III. 

One  of  the  first  requisites  of  the  maintenance  of  equip- 
ment in  such  a  condition  that  it  can  be  worked  to  the  very 
limit  of  its  capacity  is  the  use  of  material  possessing  strength 
and  wearing  qualities  suitable  lo  the  demands  that  will  be 
made  upon  it.  Then  secure  good  relial^le  workmanship  in 
the  erection  of  this  material.  Patch  work  is  only  a  make- 
shift at  any  time  and  will  be  costly  if  practiced  for  any 
length  of  time. 

We  have  found  that  by  encouraging  the  employes  of  the 
different  departments  that  the  productive  capacity  of  the 
shop  has  been  increased.  It  is  the  practice  to  personally 
interview  the  various  employes  and  encourage  them  to  de- 
velop tools  which  will  assist  them  in  the  performance  of 
their  duties.  Some  of  the  ideas  developed  l)y  them  have  been 
a  means  of  reducing  their  manual  lal)or  to  a  great  extent, 
as  well  as  a  great  benefit  to  the  company. 

It  has  been  our  practice  where  an  employ  makes  a  sug- 
gestion of  this  kind,  to  allow  him  to  build  and  develop  his 
idea,  where  possible  to  do  so,  furnishing  him  such  assistance 
from  the  other  departments  as  is  necessary. 

The  foremen  have  also  been  encouraged  to  make  sugges- 
tions for  the  re-locating  of  shop  tools,  in  order  to  avoid  any 
back  handling  or  congestion  in  the  movement  of  the  work 
through  the  shop. 

Shop  tools  have  been  re-located,  new  tools  of  greater 
capacity  purchased,  and  new  crane  facilities  installed.  Fur- 
naces, steam  hammers  and  other  equipment  which  made 
possible  a  quicker  handling  of  work  have  been  added.  We 
have  taken  advantage  of  the  oxy  acetylene  cutting  and  weld- 
ing process  as  well  as  the  electric  and  Thermit  welding 
processes. 

fRAIN    THE    NEW    MEN 

BY    E.   V.   WILLIAMS 

Superintendent  Shops,  Buffalo,  Rochester  &  Pittsburg,  Dubois,  Pa. 

Increasing  productive  capacity  in  the  maintenance  of 
equipment  while  not  a  particularly  new  subject  even  at  this 
time,  is  still  a  matter  requiring  vastly  more  attention  from 
supervising  officers  than  ever  before.  We  have  lost  a  num- 
ber of  skilled  men  through  the  army  draft  and  the  allure- 
ments of  manufacturing  plants,  and,  in  order  to  replace 
them,  have  had  to  take  unskilled  laborers  and  train  them 
in  the  various  departments.  To  do  this  we  have  enlisted 
the  services  of  our  apprentice  instructor  and  the  various 
foremen,  with  such  gratifying  results  that,  while  not  having 
been  able  wholly  to  make  up  the  losses,  we  have  so  far  been 
able  to  hold  our  own  and  in  some  cases  to  effect  a  slight 
increase  in  production. 

We  have  impressed  on  the  minds  of  our  foremen  and  sub- 


foremen  the  necessity  of  giving  close  attention  to  the  con- 
servation of  material,  with  the  result  that  many  items  which 
had  always  been  made  of  new  material  are  now  made  of 
second-hand  or  scrap  material,  or  are  fashioned  out  of  an 
article  discarded  from  some  other  job. 

A  close  check  on  all  requisitions  ior  new  material,  to 
learn  the  reason  for  ordering  it  and  the  condition  of  the 
part  to  be  replaced,  and  an  effort  to  have  a  less  costly  mate- 
rial used  when  consistent  with  specifications,  frequently  re- 
sults in  the  cancelling  of  requisitions. 

The  introduction  of  a  system  of  scheduling  engines 
through  the  shops,  limiting  the  number  of  engines  in  the- 
shop  for  repairs  at  one  time,  and  an  intelligent  report  to  the 
shops  of  the  work  required  on  each  engine  before  it  is 
placed  on  the  pit,  has  resulted  in  an  increased  output  and 
has  reduced  the  time  that  engines  are  out  of  service  fifty 
per  cent.  The  engines  are  delivered  for  service  regularly 
throughout  the  month  instead  of  being  turned  over  for  service 
in  bunches. 

The  number  of  devices  and  tools  for  increasing  production 
and  decreasing  costs,  as  well  as  simplifying  operations,  has 
increased  wonderfully  as  a  result  of  constant  co-operation 
of  the  foremen  and  men.  The  creation  of  a  new  position, 
that  of  supervisor  of  tools  and  machinery,  who  devotes  his 
entire  time  to  the  working  out  of  such  devices  and  the 
economical  placing  of  machine  tools  to  minimize  cost  of 
handling,  is  one  of  the  most  valuable  moves  that  could  be 
made. 

The  placing  of  miniature  or  sub-storerooms  in  various 
departments,  where  a  stock  of  much  used  small  articles  is 
kept,  reduces  the  time  the  men  are  away  from  their  work; 
and  the  practice  of  the  stores  department  of  collecting  all 
material  orders  and  delivering  material  to  selected  central 
stations  is  another  powerful  factor  in  increasing  production. 

Tast  but  not  least,  the  bi-monthly  staff  meetings  where  a 
full  and  free  discussion  Is  had  concerning  all  things  con- 
nected with  the  shops,  bringing  to  the  attention  of  all  the 
costs  of  various  operations  and  interchanging  views  on  each 
subject,  taking  up  engine  failure  reports  in  detail,  the  causes, 
delays,  costs  of  failures  and  results  of  investigations,  re- 
ports of  train  movements,  loading  and  tonnage,  and  all 
matters  relating  to  the  service  in  all  branches,  loading  and 
unloading  and  prompt  release  of  cars  at  company's  terminals,, 
not  confining  any  subject  to  any  particular  department,  and 
interesting  all  in  the  value  of  "head  work"  has  wonderfully 
stimulated  the  entire  organization  with  very  gratifying 
results. 

UTILIZE    SCRAP    MATERIAL  / 

BY    C.    L.    DICKERT 
Superintendent  Shops,  Central  o(  Georgia,  Macon.  Ga. 

We  did  not  realize  fully  whai  economy  meant  until  we 
were  forced  to  it  through  necessity,  brought  about  by  high 
price  and  scarcity  of  material.  In  normal  times  before  the 
war,  material  prices  were  low  and  material  plentiful  and 
could  l>e  gotten  from  the  manufacturers  in  thirty  days  or 
less  after  being  ordered.  Now  deliveries,  if  promised  at  all,^ 
are  from  12  to  24  months,  with  prices  almost  prohibitive. 
But  the  railroads  must  run;  therefore  it  is  necessary  that 
they  have  material  to  keep  their  power  in  good  condition  to 
handle  the  business. 

To  meet  these  conditions,  we  are  utilizing  every  piece  of 
scrap  material  wherever  it  can  be  used,  reclaiming  worn  and 
broken  parts  of  locomotives  and  cars  by  acetylene  and  elec- 
tric welding  and  rolling  scrap  material  into  round  bars  for 
bolts,  reinforced  concrete  bars  and  other  stock  where  round 
iron  is  required.  All  scrap  car  axles  are  drawn  out  in  the 
smith  shop  for  making  coupler  yokes,  truck  arch  bars,  draft 
keys,  etc.,  no  new  material  being  purchased  for  these  items. 
All  carry  irons  and  straps  for  draft  gears  are  made  from 
scrap  coupler  yokes.     Old  yokes  are  removed  from  couplers. 
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straightened  out,  cut  to  length  and  formed  under  a  hydraulic 
press  in  the  smith  shop. 

We  have  just  completed  building  100  40-ton,  40-ft. 
wooden  stock  cars  at  Macon  shop.  Second  hand  material  or 
material  developed  from  scrap  was  used  for  the  couplers, 
coupler  yokes,  draft  bolts,  carry  irons,  straps,  striking  plates, 
brake  cylinders,  brake  cylinder  brackets,  washers,  brake 
beam  safety  bars,  pull  down  rods,  brake  rods,  push  rods, 
pipe  clamps  and  release  rods.  The  axles,  trucks,  truck 
bolsters  and  couplers  were  taken  from  an  accumulation 
caused  by  the  destruction  of  condemned  equipment  for  some 
time  past.  The  collars  on  the  axle  journals  were  built  up 
with  the  oxy-acetylene  torch  and  then  turned  to  M.  C.  B. 
standard. 

Parts  developed  from  scrap  material  and  second-hand 
material  used  in  connection  with  freight  car  repairs  are 
numerous,  and  the  locomotive  department  comes  in  for  much 
reclaimed  and  second-hand  material. 

Piston  rods  are  made  from  ?crap  car  axles,  where  the 
make  of  the  material  is  known;  crank  pins  from  scrap  driv- 
ing axles  and  knuckle  and  wrist  pins  from  scrap  piston  rods 
and  axles.  Side  rod  bushings  removed  on  account  of  j^ar 
where  pins  are  worn  are  used  when  new  pins  are  applied. 
All  globe  valves  are  sent  in  from  the  system  to  the  Macon 
shop  for  repairs.  Scrap  brass,  such  as  injector  steam  rams, 
dowel  plugs  removed  from  driving  box  brasses,  etc.,  are 
used  in  making  small  brass  parts.  Scrap  boiler  tubes  are 
used  for  making  locomotive  pilots,  coal  gates,  punching  cut 
washers  and  Ijracing  steel  coal  car  sides.  Scrap  boiler  plate 
is  used  for  rod  liners,  shoe  and  wedge  liners  and  cut  washers. 
All  oil  cans,  hand  lanterns,  caboose  lamps,  engine  water 
coolers,  svyitch  lamps,  semaphore  lamps,  markers,  etc.,  are 
sent  to  the  tin  shop,  repaired  and  reissued.  Old  I-beam 
car  body  Iwlsters  removed  from  condemned  equipment  are 
cut  up  with  the  acet}-lene  torch;  the  center  is  used  for  strik- 
ing plates  on  cars;  the  flanges  are  used  for  stiffening  strips 
on  steel  dump  car  doors.  All  nuts  are  assorted  from  scrap, 
retapjied  and  used  on  freight  cars.  All  brake  beams  are 
straightened  and  new  fittings  applied  where  needed.  Where 
brake  beam  or  T-  or  I-beam  shapes  are  too  light  for  further- 
service,  they  are  split  in  shears  and  used  for  brake  beam 
safety  bars.  Cotton  waste  used  for  wiping  coaches,  shop 
machinery  and  locomotives,  is  washed  and  used  over  again, 
effecting  a  great  saving.  Frogs  and  switches  are  repaired 
and  made  new  at  a  great  saving,  using  new  and  relay  rail. 
The  packing  for  frogs  is  made  from  scrap,  drop  forged  to 
shape  for  the  different  sections  of  rail.  Clay  and  tamping 
picks  have  new  ends  put  on  and  brought  up  to  standard 
size.  Spike  mauls,  cleavers  and  spike  bars  are  reworked. 
All  track  wrenches  are  drop  forged  from  old  driving  tires. 
Switch  lugs  are  made  from  scrap  boiler  plate. 

Locomotives  for  all  classes  of  service — passenger,  freight 
and  switching — are  being  superheated  and  equipped  with 
power  reverse  gears. 

BUILD    SPARE    FIREBOXES. 

BY    F.  W.   TAYLOR  , 

Saperintendent  Motive  Power,  Missouri,  Kansas  &  Texas,  Dennison,  Texas 

In  the  locomotive  department  the  general  repair  shop 
sliould  be  organized  to  co-operate  with  the  supply  depart- 
ment in  such  a  way  that  the  locomotives  receive  repairs  in 
the  shortest  time  possible.  The  men  should  be  encouraged 
to  do  good  work  and  machine  tools  speeded  up  to  their  full 
capacities;  labor  saving  devices  should  also  be  installed.  It 
would  seem  that  to  expedite  engines  requiring  new  fireboxes, 
an  extra  gang  of  boilermakers  be  put  on  to  build  new  back 
ends  complete,  so  that  when  engines  arrive  at  the  shops,  the 
old  back  end  may  be  disconnected  from  the  barrel  at  the 
throat  and  the  new  back  end  applied.  Ordinarily  the  appli- 
cation of  a  new  firebox  requires  holding  an  engine  about 
six   weeks,    but    by   having   back   ends    ready    ahead    this 


work  can  be  accomplished  while  the  machinery  is  being. 
overhauled,  which  takes  about  two  weeks.  By  this  method 
the  railroads  have  about  one  month  additional  sei:Vice  frcw» 
the  engine. 

Money  spent  for  back  shop  facilities  and  for  kinks  de- 
veloped in  the  shop  is  a  good  investment  and  should  be 
encouraged  by  the  officers. 

The  routing  of  work  plays  an  important  part  in  ex- 
pediting repairs,  and  this  should  receive  thought  and  action. 

DON'T    NEGLECT    THE    BOILER 

BY   E.    W.   YOUNG 
General  Boiler  Inspector,  Chicago,  Milwaukee  &  St.  Paul,  Dubuque.  Iowa     , 

For  keeping  the  locomotive  boilers  in  the  best  of  order 
with  the  least  expense  in  these  days  of  scarcity  of  the  most 
necessary  materials  and  labor,  frequent  and  painstaking 
inspections,  coupled  with  the  old  grandmother's  j^roverb,  "A 
stitch  in  time  saves  nine,"  comes  as  near  to  a  satisfactory 
solution  as  anything  that  can  be  done. 

A  thorough  and  careful  inspection  at  frequent  intervals 
will  lead  to  the  discovery-  of  slight  defects  which  can  be 
repaired  at  slight  expense  and  be  the  means  of  avoiding 
heavy  repairs  later  on.  A  patch  on  the  boiler  will  save 
many  dollars  for  new  material  that  will  have  to  be  bought 
later  if  the  trouble  is  not  immediately  attended  to.  Looking 
for  and  finding  the  little  faults,  and  never  overlooking  them 
because  they  are  too  insignificant  to  justify  remedying  them, 
is  a  sure  means  of  avoiding  big  troubles. 

Inspect  often,  find  and  remedy  the  little  irregularities  as 
soon  as  they  make  their  first  appearance.  Then  large  repairs 
will  rarely  l)e  necessary.  This  will  work  for  the  greatest 
economy  and  give  the  most  satisfactory  service  from  the 
power. 

KEEP    BOILERS    FROM    NEEDING    REPAIRS 

BY    GEORGE   AUSTIN 
General  Boiler  Inspector,  Atchison,  Topeka  &  Santa  Fe,  Topeka,  Kana. 

The  sketch  shows  an  experiment  that  so  far  shows  very 
favorable  results.  It  was  tried  as  a  means  of  reducing  the 
accumulation  of  clinkers  or  honeycomb  on  the  flues,  which 
on  some  divisions  is  ver}-  troublesome.  The  engine  on  which 
this  was  tried  has  been  in  service  since  last  July  and  reports 
are  very  favorable. 

In  this  case  an  old  tube  sheet  was  used,  that  is,  it  was 
pretty   well   worn   at  the   holes   before   the   counter   boring 
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Method  of  Welding  Tubes  in  the  Firebox  to  Prevent  Honeycombing 

was  done,  it  was  then  bored  to  }i  in.  thick,  copper  ferrules 
were  applied,  and  tubes  swedged  and  expanded  with  a  sec- 
tional expander  for  a  ^  in.  sheet.  The  tubes  were  then 
beaded  and  welded  as  shown. 

In  my  judgment  more  good  can  be  accomplished  b}  edu- 
cating the  engine  crews  and  engine  handlers  to  prevent  the 
necessity   for  repairs   and   by   improvements   in   feed   water 
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conditions   and   eliminating   corrosion   than   by   considering 
short  cuts  in  making  repairs. 

I  would  rather  tind  one  way  that  will  reduce  or  prevent 
the  necessity  for  repairs  than  a  dozen  ways  of  improving 
the  methods  of  making  repairs. 

ELECTRIC    WELDING    REDUCES    BOILER    REPAIRS 

The  Norfolk  &  Western  for  several  years  has  been 
developing  the  use  of  electric  welding  in  its  boiler  shop 
work.  In  1914  a  locomotive  was  placed  in  service  with  a 
welded  firebox.  The  wrapper  sheet  was  continuous  and  the 
flue  sheet,  door  sheet  and  firedoor  opening  were  all  welded. 
No  rivets  were  used  except  through  the  mud  ring.  The 
firebox  corners  were  welded  to  the  mud  ring  for  a  distance 
of  about  six  inches  around  each  corner  and  both  the  tubes 
and  superheater  flues  were  welded  to  the  back  tube  sheet. 

This  locomotive  has  been  in  service  for  over  three  years, 
and  during  that  time  has  not  had  a  boiler  failure.  During 
the  first  yean  of  this  period  the  total  cost  of  boiler  main- 
tenance was  $2.93. 

All  tubes  on  the  Norfolk  &  Western  are  being  safe-ended 
by  electric  butt  welding,  three  machines  doing  all  the  work 
for  the  system,  which  operates  nearly  1,000  locomotives. 
The  work  now  done  on  one  of  these  machines  formerly 
required  four  coke  fires  and  as  many  welders.  In  addition 
to  the  reduction  in  the  cost  of  safe-ending,  about  two-thirds 
of  the  shop  space  formerly  taken  up  by  the  four  coke  fires 
has  been  released  for  other  use. 

KEEP  SUPERHEATER  FLUES  OPEN 

In  order  that  a  locomotive  boiler  may  evaporate  water,  it 
must  be  so  constructed  and  maintained  that  the  heat 
liberated  in  burning  the  fuel  on  the  grates  can  be  trans- 
mitted, with  as  little  loss  as  possible,  to  the  water  in  the 
boiler.  The  tubes  are  provided  in  the  boiler  for  the  pur- 
pose of  carrying  the  hot  gases  given  off  from  the  fire,  in 
the  closest  possible  proximity  to  the  water,  so  that  rapid 
evaporation  will  take  place.  If  the  boiler  tubes  become 
stopped  up  from  any  cause,  gases  cannot  pass  through  them. 
The  result  is,  of  course,  a  poor  steaming  engine  which  is 
unable  effectively  to  haul  its  tonnage  and  causes  delays,  not 
only  to  its  own  train  but  to  others,  by  stalling  and  having 
to  double  grades.  In  the  case  of  the  locomotive  using  sat- 
urated steam,  plugged  flues  are  bad  enough,  but  in  the 
superheater  locomotive  the  conditions  are  aggravated  because, 
not  only  does  the  lack  of  the  necessary  heat  in  the  tubes 
cause  a  falling  oft"  in  the  amount  of  water  evaporated  into 
steam,  but  the  steam  itself,  in  passing  through  the  super- 
heater pipes,  does  not  receive  its  share  of  the  heat  from 
the   gases   and   consequently   does  not   become   superheated. 

The  superheater,  as  applied  to  a  locomotive,  materially 
increases  the  drawbar  pull  for  each  pound  of  coal  burned. 
It  follows,  therefore,  that  if  the  superheater  is  shut  off  from 
the  action  of  the  hot  gases  by  the  large  flues  being  plugged 
with  cinders  and  soot,  the  locomotive  is  not  going  to  show 
the  performance  which  it  should. 

With  the  shortage  of  help  in  shops  and  roundhouses  so 
acute  as  it  is  under  present  conditions,  there  is  a  tendency 
to  let  get  by  without  attention  those  matters  of  maintenance 
and  repairs  which  may  seem  the  least  important;  but  flue 
cleaning  should  not  be  classed  among  these.  A  locornotive 
may  not  be  in  the  l^est  condition  as  regards  its  machinery, 
and  still  it  will  give  a  good  account  of  itself  in  getting  the 
tonnage  over  the  road  if  the  boiler  work  is  properly  done, 
and  particularly  if  the  flues  are  thoroughly  cleaned  out  and 
kept  clean  at  all  times.  If  the  flues  are  kept  clean  in  super- 
heater locomotives  the  superheater  can  be  depended  on  to 
live  up  to  its  effectiveness  under  the  most  severe  conditions. 
In  cleaning  flues,  it  is  not  satisfactory  to  shove  in  a  rod  for 
two  or  three  feet  from  the  firebox  end.  The  flues  should 
be  blown  out  thoroughly  with  compressed  air,  preferably  at 


a  pressure  of  about  100  lb.  per  sq.  in.  If  this  work  is  done 
at  the  end  of  every  trip,  it  will  require  a  minimum  amount 
of  labor  and  will  insure  the  flues  remaining  clean  and  the 
locomotive  will  always  develop  its  maximum  power. 

THE    IMPORTANCE    OF    SUPERHEATER 
MAINTENANCE 

BY    H.   T.    NOWBLL 
AtsitUnt  Superintendent  Shops,  Boston  &  Maine,  North  Billerica,  Mast. 

Many  articles  have  been  written  on  what  should  be  done 
to  properly  maintain  our  locomotive  superheaters  and  there 
probably  is  not  a  railroad  man,  in  the  mechanical  depart- 
ment at  least,  who  has  not  had  the  subject  thoroughly  drilled 
into  him  and  has  passed  it  on  to  the  next  in  line.  But  do 
we  maintain  the  superheater  properly  today  with  the  exces- 
sive business  that  has  been  forced  upon  the  locomotives? 
On  many  railroads,  certainly  not.  Still  we  continue  to  ex- 
jiend  thousands  of  dollars  on  new  installations  to  old  power 
and  not  a  cent  for  the  proper  organization  for  supervision  to 
see  that  those  already  installed  are  properly  maintained. 

The  repair  shops  have  certain  well  defined  rules  for  the 
overhauling  of  the  equipments,  carried  out  while  the  loco- 
motives are  undergoing  general  repairs,  that  put  the  equip- 
ments in  as  good  condition  as  when  new.  The  engine  houses 
also  have  rules  which  have  been  formulated  froii  experience 
and  careful  tests  that  will  give  the  best  locomotive  per- 
formance, but  these  are  often  neglected  under  the  present 
severe  operating  requirements. 

In  talking  recently  with  a  man  who  has  just  completed  a 
tour  of  many  of  the  eastern  roads,  investigating  the  general 
superheater  conditions,  he  said  that  the  practices  in  the 
engine  houses  were  not  as  good  as  they  were  three  years 
ago,  citing  cases  of  plugged  flues,  locomotives  fired  with 
dampers  tied  up,  and  the  general  indifference  to  the  im- 
portance of  the  whole  subject,  causing  poor  locomotive  per- 
formance and  damage  to  the  equipments. 

Conditions  were  better  in  the  past  when  the  superheaters 
were  new.  Engine  house  foremen  were  interested  as  it  was  a 
new  subject;  officers  higher  up  kept  it  "alive,"  and  em- 
ployees having  the  direct  care  of  the  superheater  engines  gave 
them  the  necessary  attention  because  they  had  been  properly 
instructed.  Since  that  time,  these  employees  have  gone  "over 
there,"  or  passed  to  other  duties  and  the  men  filling  their 
places  have  gradually  drifted  mto  wrong  or  indifferent 
practices. 

Mechanical  department  officers  are  allowed  thousands  of 
dollars  by  their  managements  for  new  superheaters,  as  the 
argument  is  advanced  to  them  thai  these  equipments  pay  for 
themselves  in  a  short  time  in  the  saving  of  fuel  and  increased 
hauling  capacity,  and  this  they  do  on  the  basis  of  the  first 
few  weeks'  performance  or  when  they  are  properly  main- 
tained. How  much  money  are  the  mechanical  department 
officers  allowed  per  year  to  efficienctly  supervise  the  proper 
maintenance  of  these  equipments? 

We  all  know  that  the  superheater  locomotive  boiler  in 
poor  condition  is  not  as  efficient  as  a  saturated  steam  boiler 
that  is  in  good  condition,  so  it  is  doubtful  if  anywhere  near 
the  savings  are  made  that  are  promised.  Here  is  the  con- 
dition of  many  superheater  locomotives  as  they  arrive  at  the 
shops  for  repairs: 

1.  Superheater  damper  wired  up  or  fastened  open.  When  put  on  the 
test  rack,  they  are  found  to  be  working  properly  in  nearly  all  cases. 

2.  Brick  arch  loaded  with  ashes  and  slag,  plugging  the  lower  flues. 
Appearances  indicate  that  they  have  not  been  down  for  at  least  a  month. 

3.  Half  the  superheater  fiues  plugged  solid  so  that  flame  from  an  open 
torch  will  not  draw  into  the  flue  with  the  blower  on.  The  result  is  that 
the  ends  of  the  units  are  badly  burnt,  also  that  the  locomotive  has  not  been 
getting  the  superheated  steam,  to  secure  which  the  management  has  in- 
vested $2,000. 

Complete  instructions  are  issued  with  the  superheater  for 
its  care  and  maintenance,  but  the  problem  will  never  be 
solved  until  the  railroad  managements  put  on  enough  super- 
vision to  see  that  these  instructions  are  carried  out  to  the 
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letter  along  the  same  lines  that  they  did  when  the  Inter- 
state Commerce  Commission  rules  for  the  fare  and  main- 
tenance of  locomotive  boilers  went  into  effect. 

The  most  that  the  superheater  company's  inspectors  can 
be  expected  to  do  is  to  report  conditions  as  they  find  them. 
They  certainly  have  not  the  time  or  the  authority  to  investi- 
gate the  causes  of  the  infractions  of  the  rules;  neither  do 
most  of  the  engine  house  foremen  have  time  with  all  their 
other  duties  to  see  that  their  instructions  are  carried  out.  In 
addition  to  this,  the  proper  attention  to  the  superheater 
sometimes  prevents  just  what  the  engine  house  foreman  is 
endeavoring  to  do — turn  his  locomotives  in  the  least  possible 
time.  This  he  will  do  regardless  of  the  superheater  equip- 
ment unless  there  is  a  check  placed  upon  him. 

So,  in  these  strenuous  war  times  when  everyone,  even  to 

householders,  are  endeavoring  to  save  coal,  we  would  urge 

the   railroad   managements   to   provide   the  necessary   addi- 

I  tional  money  to  protect  their  investments  and  to  carry  out  to 

ja  greater  degree  the  purpose  for  which  the  superheater  was 

I  designed. 

MACHINES  FOR  MILLING  PISTON 
RODS    KEYWAYS 

It  is  the  practice  in  many  shops  to  use  end  mills  for  cut- 
ting the  slots  for  crosshead  keys  in  piston  rods.  Since  such 
tools  cannot  take  a  heavy  cut  this  method  is  rather  slow.  To 
secure  l^etter  output  on  this  work  a  helical  milling  cutter  is 
used  at  the  Topeka  shops;  of  the  Atchison,  Topeka  &  Santa 


Milling   Slots  for  Crosshead    Keys   In   Special    Machine 

Fe,  and  a  special  machine  has  also  been  developed  recently 
which  makes  it  possible  to  perform  the  entire  operation  at 
I  one  setting. 

The  machine  consists  of  a  rigid  base  on  which  is  mounted 
a  standard  for  supporting  the  cutter  and  the  air  motor  which 
drives  it,  and  a  carriage  for  feeding  the  work.  The  carriage, 
as  shown  in  the  drawing  below,  has  a  dovetailed  slot  to  fit 


the  table  and  two  V-blocks  for  holding  the  rods.  The  stand- 
ard consists  of  two  vertical  rods,  securely  braced,  with  two 
cross  pieces  at  the  bottom  for  supporting  the  cutter  and  an- 
other near  the  top  fitted  with  a  feed  screw  and  hand  wheel 
for  supporting  the  air  motor.  The  spindle  for  the  cutter 
carries  a  pulley  which  is  belted  to  a  larger  pulley  on  a  ver- 
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Milling  Cutter  Used  for  Milling   Piston   Rod   Keyways 

tical  shaft,  this  shaft  driving  the  feed  screw  through  a  worm 
and  wheel. 

In  operating  the  machine  the  piston  rod  is  first  clamped 
in  the  V-block  and  a  drill  of  a  size  equal  to  the  width  of  the 
keyway  to  be  cut,  is  placed  through  the  bearing  in  the  cross 
seat,  a  bushing  being  provided  to  hold  it  central.  The  air 
motor  is  then  attached  and  the  hole  is  drilled  through  the 
rod  at  the  end  of  the  keyway.  The  bearings  for  the  cutter 
must  be  in  line  with  the  centers  of  the  V-blocks  to  insure 


'1...'}  "-'■  M 

Section  A- A. 


General  Arrangement  of  Keyway  Milling   Machine 

that  the  keyway  will  be  in  the  exact  center  of  the  rod.  After 
the  rod  has  been  drilled  a  milling  cutter  is  inserted  in  the 
hole,  the  pulley  and  spindle  are  put  in  place  and  the  re- 
mainder of  the  keyway  is  milled  out.  A  helical  cutter  of 
the  type  illustrated  is  essential  for  rapid  work  in  the  milling 
of  these  slots^ 


Railro.\d  Coxscript. — The  New  York  Sun  in  a  despatch 
from  Oklahoma  City  tells  of  the  first  United  States  railroad 
conscript.  Gibson  Carson,  a  Grady  county  school  teacher, 
who  is  of  draft  age,  asked  the  local  exemption  board  to  be 
assigned  to  work  which  would  aid  the  government  and  by 
which  he  could  better  support  his  wife  and  child,  saying  that 
he  would  be  willing  to  fire  a  locomotive  on  the  Frisco.  Mr. 
Carson's  plea  was  honored  by  the  board,  and  he  started  in 
firing  "Ole  Betsey,"  claimed  to  be  the  crankiest  locomotive 
on  the  Frisco  at  that  point.  The  exemption  board  says  it  has 
authority  to  assign  a  draftee  to  this  form  of  national  service, 
as  the  railroads  now  are  in  charge  of  the  government. 


THE  PROBLEMS  of  the  railway  equipment  painters  are 
no  less  serious  tlian  those  of  other  craftsmen  in  the 
mechanical  department.  Their  duty  is  to  protect  the 
equipment  and  still  keep  it  out  of  service  as  little  time  as 
possible.     The  following  suggestions  for  conserving  material, 

labor  and  time  were  received      

from   prominent   men    in   this 
particular  field: 


PAINT  ONLY  FOR  PRESER- 
VATION 

BY  J.  D.  WRIGHT 

General    Foreman    Painter,    Baltimore  & 

Ohio.  Baltimore.  Md. 

One  of  the  biggest  problems 
confronting  the  railway  paint- 
ers under  present  conditions  is 
to  get  hold  of  tlie  equipment  to 
paint,  as  it  is  in  such  great  de- 
mand. And  when  it  is  laid  up 
for  repairs  on  account  of  ac- 
cident, unsafe  condition,  or 
being  unfit  for  service  for 
other  reasons,  it  is  hard  to  get 
sufficient  time  in  which  to 
paint  it  properly  on  account 
of  the  unusual  demands.  The 
equipment  is  wanted  in  serv- 
ice, paint  or  no  paint. 

The  painting  problems  are 
insignificant  when  compared 
with  the  big  problem  confront- 
ing not  only  the  railroad  com- 
panies and  their  employees, 
but  the  entire  country  as  well, 
— that  of  bringing  the  war  to 
a  successful  conclusion.     And 

we  appear  to  have  already  almost  reached  the  point  when 
everything  which  does  not  contribute  to  this  end  will  be  con- 
sidered a  secondary*  matter. 

With  this  in  mind  it  seems  reasonable  to  expect  that  the 
ainting  of  railroad  equipment  will  suffer,  temporarily  at 
hile  practically  all  our  energies  are  directed  towards 


PRESERVATION — not  appearance — is 
the  watchword  of  the  railway  painter 
today.  With  a  shortage  of  labor  and 
materials  and  a  material  increase  in  the  price 
of  both,  coupled  with  the  extreme  demand 
for  the  equipment  in  active  service,  the 
painter  is  "between  the  devil  and  the  deep 
sea."  He  must,  however,  protect  the  cars 
and  locomotives  from  rust  and  decay.  He 
knows  better  than  anyone  else  what  the  lack 
of  proper  protection  means  in  the  deteriora- 
tion of  the  equipment  and  should  not  permit 
its  being  overlooked.  His  part  in  the  main- 
tenance of  equipment,  and  particularly  the 
steel  equipment,  is  a  most  important  one. 
With  a  shortage  of  labor  and  the  lack  of 
time,  the  past  practices  of  painting  will  of 
necessity  be  changed.  The  various  writers 
on  this  subject  give  suggestions  as  to  what 
can  be  done.  The  use  of  enamel  colors  and 
paint  sprayers  are  particularly  mentioned  as 
methods  that  save  considerable  time. 


winning  the  war.  During  this  period,  whi(h  we  hope  will 
be  short,  safety  and  movement  of  equipment' are  more  essen- 
tial than  anything  contributing  only  to  their  appearance,  so 
it  seems  desirable  to  get  down  to  the  most  practical  methods 
of  painting  and  do  that  which   is  absolutely  necessary. 

Under  present  conditions, 
the  painting  should  be  done 
mainly  for  preservation,  espe- 
cially on  steel  equipment,  and 
as  rapidly  as  consistent,  with 
a  view  to  keeping  the  cars  and 
locomotives  in  service  as  much 
as  possible  whenever  they  are 
needed.  This  will  conserve 
l)oth  labor  «nd  material  and 
in  this  way  contribute  to  the 
success  of  the  railroads  and 
also  the  countr}'  at  large  dur- 
ini:  these  unusual  timfes. 


liiamtm^ 
.ieast,  w 


PROTECT  EQUIPMENT  BUT 
KEEP  IT  MOVING 

BY  J.  E.  ROSS 

Master  Painter,  Gulf,  Mobile  & 

Northern.  Mobile,  Ala. 

The  three  great  problems 
confronting  the  master  painter 
today  are  the  almost  prohib- 
itive cost  of  materials,  the 
scarcity  of  skilled  labor  and 
the  need  of  equipment  in  serv- 
ice. In  seeking  means  to  ad- 
just to  and  minimize  these 
conditions,  more  than  the  or- 
dinary amount  of  care  and 
study  should  be  given  to  the 
economical  handling  of  all 
work  coming  under  the  jurisdiction  of  the  painter,  and  close 
judgment  with  a  leaning  toward  the  radical  should  be  ex- 
ercised in  determining  the  amount  of  'work  that  should  be 
done  and  arranging  the  work  schedule,  for  here  the  founda- 
tion is  laid  on  which  depends  whether  the  saving  desired 
in  material,  time  and  effort  is  real  or  just  imaginary. 
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\  reduction  of  the  amount  of  material  used  by  cutting     to  the  end  of  which  is  attached  a  seven   foot   ^-in.  pipe 
down  the  number  of  coats,  thus  saving  both  material  and     with  a  nozzle  and  cut  off  valve.    With  this  outfit,  the  largest 
labor  and  giving  a  shorter  shop  schedule  is  to  my  mind  the     car  can  be  coated  in  from  15  to  20  minutes, 
(inlv  means  of  solving  the  problems  if  equipment  is  to  be 
-hopped  at  all.     Cutting  the  number  of  coats  means  a  revi- 
sion of  shop  standards,  of  methods  and  quality  where  the 
latter  means  an  extra  coat  or  an  extra  rub  to  further  improve 
a  surface  already  sufficiently  good  to  clean  and  wipe  down 
which  is  the  real  essential. 

All  exterior  decoration  should  be  discontinued  by  not  re- 


POSSIBILITIES  FOR  REDUCING  PAINTING  COSTS 

BY  B.  E.  MILLER 
Master  Painter.  Delaware.  Lackawanna  &  Wectern,  Kingsland,  N.  J. 

The  following  are  my  views  as  to  possible  curtailment  in 
the  expense  of  painting  cars  and  locomotives: 

Passenger  Cars. — A   reasonable   amount  of   surfacing  or 


decorating  or  striping  when  necessary  to  cover  up  or  remove  smoothing-up  should  be  done  on  passenger  cars  as  other- 
old  surface  as  must  be  done  in  extreme  cases.  The  old  sur-  ^yise  cleaning  and  wiping  cannot  be  carried  on  successfully. 
faces  should  be  patched  with  primer  and  putty.  The  re-  Where  appearances  are  to  be  disregarded  entirely,  but  little 
moval  of  old  paint  by  burning  or  by  the  use  of  solvents  money  need  be  spent  for  puttying  and  levelling  up  uneven 
should  be  an  extreme  exception,  as,  beside  the  additional  or  defective  parts. 

labor  involved  in  either  case,  in  the  latter,  potash  and  acetone  Most  railroads  have  already  dispensed  with  all  striping 

are  among  the  most  needed  war  materials.  and  decorations  on  the  exterior  of  passenger  cars.     On  a 

The  master  painter  must  remember  that  equipment  must  number  of  railroads  the  use  of  varnish  on  exteriors  of  pas- 

l.e  kept  moving  and  not  allowed  to  deteriorate  or  depreciate  senger   cars   has   been   discontinued   and   varnish   colors   or 

for  the  need  of  minor  repairs  and  protection  from  the  ele-  so-called  enamels  are  being  applied.     This  means  a  con- 

ments.     The  maximum  of  service  with  a  minimum  of  j'effort  siderable  saving  as  to  both  time  and  material.     The  surface 

and  material  costs  is  the  result  required  and  which  aiould  j^roduced  is  not  equal  in  appearance  and  lustre  to  one  which 

he  sought.     Trade  precedents  and  customs,  trade  rules  and  has  been  varnished,  but  is  a   fair  substitute.      It  may   be 

t'thics  must  all  give  way  to  the  new  system  during  the  pres-  cleaned  up  acceptably  at  terminals  and  wearing  properties 

are  about  equal  to  a  varnished  job. 

Little  may  be  expected  in  the  way  of  additional  economy 


cnt  need. 

CONSERVATION  OF  LABOR  IN  THE  PAINT  SHOP 


BY  J.  H.  PITARD 
Master  Painter,  Mobile  &  Ohio,  Whistler,  Ala. 


on  interiors  of  passenger  cars.  Most  of  these  are  now  fin- 
ished in  natural  wood  or  grained  to  imitate  the  wood  and 
in  some  instances  the  surfaces  are  enameled,  suitable  com- 

The  shortage  of  labor  has  not  seriously  affected  the  paint  binations  of  colors  being  employed.  It  is  quite  unlikely  that 
department  yet,  due  to  the  fact  that  in  some  cases  the  unusual  the  discriminating  taste  of  the  public  would  for  a  while 
demand  for  freight  and  passenger  equipment  has  drained  at  least  be  disregarded  by  substituting  something  inferior 
the  shops  of  cars  and  thereby  caused  a  scarcity  of  work,  and  less  pleasing.  Sanitary  conditions,  too,  have  to  be  reck- 
However,  it  is  obvious  that  equipment,  if  held  in  service  oned  with  and  cleaning  must  be  made  comparatively  easy 
beyond  the  usual  shopping  period  will  require  more  ex-  and  economical.  Plain  painting  with  oil  colors  could,  of 
tensive  repairs  when  it  returns.  To  the  paint  department,  course,  be  substituted  for  the  varnished  or  enameled  finish 
this  means  that  more  passenger  cars  must  undergo  the  burn-  should  such  a  step  in  the  direction  of  economy  become 
ing  off  process,  which  is  the  heaviest  class  of  paint  repairs,  unavoidable;  for  sanitarj'  reasons,  however,  we  would  con- 
and  of  course  requires  the  maximum  of  labor  to  hajndle  it.  sider  this  impractical. 

The  problem  of  devising  means  for  maintaining  the  paint-  Locomotives. — On  most  railroads,  it  would  appear,  that 

ing  of  equipment   in   an   unimpaired   condition   will   cause  the  limit  of  plainness  and  economy  has  about  been  reached 

much  concern  for  every  master  painter.     Many  roa(is  have  in  painting  locomotives.     Striping  and  other  gold-leaf  oma- 

previously  adopted  enamel  colors  in  lieu  of  varnish  {for  the  mentations  have  been  discontinued,  the  Lackawanna  having 

exterior   finish   of   passenger   cars,   and   also  to  a  ;  limited  received  orders  to  that  effect  only  a  few  weeks  ago.     The 

extent  for  the  interior,  using  enamel  colors  also  for  lettering  use   of   varnish   may    be   dispensed    with    and    replaced    by 

and  striping.     By  this  method  the  two  coats  of  fiat  color  is  varnish  colors  or  locomotive  finish  black.     On  a  great  many 

eliminated,  thus  effecting  a  saving  of  several  dollars  on  each  roads  this  has  already  been  done  for  a  number  of  years. 

car,  and  also  effecting  a  saving  of  one  or  two  days  of  the  Cheaper  materials  such  as  are  used  on  freight  cars  cannot 

time  that  a  car  is  usually  detained  in  the  shop.    This  method  ver)'  well  be  substituted  as  these  cannot  be  cleaned  and  wiped 

produces  fairly  good  results  when  the  highest  grade  [enamels  successfully. 

are  used,  and  for  thoise  shops  that  are  still  using! the  flat  Freight  Cars. — Verj'  little  may  be  said  in  the  way  of 
color  and  varnish  method,  it  doubtless  offers  to  sorne  extent  recommending  a  less  expensive  method  to  be  followed,  as  the 
a  solution  of  the  labor  shortage  problem  when  tliat  time  cheapest  labor  and  the  most  economical  materials  are,  gen- 
arrives,  erally  speaking,  employed  for  freight  car  painting.    The  use 

This  method  also  applies  in  the  painting  of  locomotives,  of  special  colors — reds,  greens,  etc.,  on  special  service  cars, 

When  the  surfacing  is  completed  and  the  job  is  rtady  for  such  as  cabooses,  refrigerators,  line  cars,  etc.,  may  be  dis- 

the  color  coats,  a  space  large  enough  to  receive  the  [lettering  continued  and  ordinary  freight  car  paint  applied.     The  use 

is  painted  with  flat  color,  and  the  lettering  is  applied  and  of  badges,  trade-marks  or  other  stenciling  on  freight  cars, 

when  dry  the  letters  and  entire  space  is  varnished,  ;^nd  then  of  a  purely  advertising  nature,  might  be  dispensed  with  if 

the  remaining  surface  is  coated  with  varnish  color.     This  deemed   advisable.      Except   for  appearances   as  to  wooden 

method  expedites  the  work,  and  if  handled  properly,  makes  cars  and  the  necessity  of  protecting  steel  equipment  against 

a  satisfactory  job.    The  methods  mentioned  above  have  been  corrosion,  the  painting  of  freight  cars  might  be  discontinued 

found  quite  satisfactory  in  short  cutting  the  work  and  also  entirely  for  a  period  of  time  if  appearances  may  be  disre- 

in  reducing  the  cost.     But  so  far  as  the  finished  appearance  garded.     All  stenciling  and  necessary  marking  would  nat- 

of  the  work  is  concerned,  it  does  not  quite  compare  with  urally  always  have  to  be  applied. 

the  flat  color  and  varnish  method.  The  conservation  of  labor  in  the  paint  department  must 

In  painting  freight  equipment,  the  solution  of  the  problem  be  accomplished  by  the  substitution  of  cheaper  methods  and 

of  labor  shortage  is  the  paint  sprayer.    With  a  good  sprayer,  the  discontinuance  of  unnecessar\'  operations  or  those  not 

an  operator  and  a  helper  should  paint  from  15  to  20  cars  absolutely  essential   to   safety.      Among   the   latter   may  be 

[ler  day  of  eight  hours.     The  sprayer  consists  of  a  portable  classed  the  cleaning  of  cars,  exterior  and  interior,  or  such 

tank  holding  about  30  gallons,  a  single  hose,  60  feet  long,  portions  thereof  as  will  not  conflict  with  sanitarv'  regulations 
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and  endanger  the  health  of  patrons,  as  well  as  the  cleaning 
of  locomotives. 

Many  paint  shop  operations  could  be  taken  care  of  by 
women  and  eventually  it  may  become  necessary  to  make 
use  of  them  where  practical. 

CUTTING  DOWN  THE  PAINTING  EXPENSE 

BY  CHARLES  E.  COPP 
Poreman  Painter,  Boston  &  Maine,  Billerica,  Mass. 

The  high  cost  of  living  has  hit  everybody  and  has  found 
in  the  railroads  a  shining  mark,  and  the  end  evidently  is 
not  yet.  We  must  all  say  and  do  all  we  can  to  help  the 
struggling  roads  over  and  through  this  hard  epoch  in  their 
history. 

The  painting  departments  of  most  roads,  and  the  Master 
Car  and  Locomotive  Painters'  Association  in  particular,  has 
done  its  part  toward  the  reduction  of  the  cost  of  painting 
cars  and  locomotives.  In  1875,  Robert  McKeon,  secretary 
of  the  above  association  at  that  time,  said:  "A  first-class 
day  railway  coach  on  any  of  our  main  roads  costs,  when 
complete,  about  $6,000.  To  protect  this  work  the  painter 
expends  from  $300  to  $600.  Twelve  weeks  should  be  the 
time  allowed  to  paint  a  car."  Mr.  McKeon  gave  some  good 
advice  here,  but  if  he  had  lived  to  see  this  day  in  some,  if 
not  most  of  our  shops,  he  would  have  seen  the  time  required 
to  paint  a  passenger  coach  cut  down  seventy-five  per  cent 
below  those  figures,  if  not  more,  and  still  going  down!  And 
still  the  cost  of  the  railway  coach  has  greatly  increased  over 
those  figures.  However,  I  am  not  here  citing  the  increased 
cost  of  the  building  of  the  car  of  today  as  any  reason  why 
we  may  not  look  for  ways  to  even  further  reduce  the  cost 
of  finishing  them  in  the  paint  shop,  if  possiljle,  and  I  have 
little  doubt  but  that  this  can  be  done  without  serious  detri- 
ment to  the  equij)ment  of  some  roads. 

Whatever  is  plain,  whether  inside  or  out,  can  Ije  repainted 
and  varnished  oftener  and,  therefore,  the  general  appearance 
is  much  better.  Some  roads  are  still  without  justifiable  rea- 
son painting  their  car  exteriors  with  all  the  striping,  etc., 
just  as  they  did  30  or  40  years  ago.  Material  is  constantly 
being  piled  up  on  cars  that  can  be  reduced  in  quantity  by 
reducing  coatings  that  can  be  abolished.  Passenger  car 
floors  are  being  loaded  down  with  two  coats  or  more  of  paint 
annually,  which  is  worn  off  only  in  the  aisles  and  between 
the  seats,  when  one  coat  of  flat-drying  material,  to  give  an 
even  appearance  to  the  floor,  and  sweeten  up  its  sanitary 
condition  to  start  it  off  in  service,  is  all  that  is  needed.  The 
floor  that  will  not  wear  off  quickly  is  one  made  of  cement 
with  a  trowel,  instead  of  paint  with  a  brush.  Half  as  much 
or  less  interior  varnishing  as  some  arc  doing  will  load  up 
the  finish  less  with  grime  and  material  to  crack.  Rubbing 
up  after  washing  with  a  suitable  non-drying  renovator  oil 
is  enough  for  many  cars  that  have  been  varnished  the  pre- 
vious year  or  two. 

Less  gold-leaf  and  more  gold-colored  paint  letters  should 
be  used.  The  Boston  &  Maine  made  the  latter  the  standard 
years  ago  for  all  baggage,  mail,  milk  and  express  cars  and 
is  extending  its  use  largely  on  second-class  passenger  carry- 
ing cars.  Much  needless  sandpapering  can  be  omitted  on 
luggage  carrying  cars  without  detriment  to  equipment.  One 
coat  of  body  color  and  one  coat  of  varnish  can  be  dispensed 
with  on  all  painted  cars  by  uniting  the  second  coat  of  color 
and  the  first  coat  of  varnish  in  a  durable  body  enamel  for 
all  rJirs  where  the  paint  letters  are  to  be  applied.  This  has 
beeii^racticed  by  the  Boston  &  Maine  with  good  results  for 
several  years. 

Probably  much  car  washing  can  be  omitted  by  painting 
some  "storage"  equipment  little  used  without  washing,  in- 
cluding inside  of  baggage  and  similar  cars  that  are  in 
suitable  condition.  And  doubtless  many  other  ways  can  be 
devised  to  save  labor  and  material,  but  each  road  with  its 
own  peculiar  service  and  needs  has  to  be  its  own  judge  in 


these  matters,  and  if  they  will  look  around  sharply  with 
the  disposition  to  save  if  they  can,  they  will  find  plenty  of 
opportunities. 

INTELLIGENT    BUYING    AND    INTELLIGENT 
SUPERVISION 

BY  J.  W.  GIBBONS 
Atchison,  Topeka  &  Santa  Fe,  Topeka.  Kan. 

It  is  a  well  known  fact  that  on  ver}-  few  railroads  are  the 
foremen  painters  consulted  upon  the  purchase  of  materials 
used  to  protect  the  equipment.  In  other  words,  he  is  held 
responsible  for  results  without  a  chance  to  demonstrate  his 
ability  to  give  results.  If  he  is  brave  enough  to  suggest  a 
certain  grade  of  material,  which  he  knows  by  experience 
would  give  satisfactory  service,  he  is  very  liable  to  be  sus- 
pected of  having  ulterior  motives.  The  result  has  been  that 
men  higher  up,  who  knew  nothing  about  paint  materials, 
have  had  control  in  the  choice  of  materials,  and  have  been 
easily  imposed  upon. 

The  unscrupulous  manufacturer  has  been  enabled  to  sell 
his  worse  than  worthless  materials  to  the  railroads,  because 
the  only  man  who  could  dieck  him  up  was  afraid  to  do  so. 
Is  a  painter  less  reliable  than  a  machinist,  a  carpenter,  or  a 
clerk?  Would  anyone  employ  an  editor  or  a  lawyer  to 
perform  an  operation  for  appendicitis? 

Every  man  who  has  studied  the  question  knows  that  im- 
proper cleaning  of  cars  and  locomotives  has  destroyed  more 
paint  and  varnish  than  all  other  agencies  combined.  Now, 
that  the  very  life  of  our  country  is  at  stake,  are  we  going 
to  continue  in  the  same  old  rut  and  make  the  same  old 
blunders? 

I  know  that  thousands  of  dollars  can  be  saved  in  the 
painting  and  cleaning  of  cars  and  locomotives,  and  at  the 
same  time  the  general  appearance  of  this  class  of  equipment 
will  be  greatly  improved  if  the  work  of  painting  and  clean- 
ing of  paint  and  varnish  of  each  railroad  be  placed  under 
the  supervision  of  a  man  who  understands  not  only  the 
proper  methods  to  use  in  applying  paint  and  varnish,  but 
who  also  knows  something  of  the  nature  of  the  materials 
of  which  they  are  composed,  and  the  best  methods  of  pre- 
serving them. 

Books  of  Rules,  outlining  methods  to  be  used,  are  good 
things,  but  unless  followed  up  by  a  competent  supervisor, 
very  little  attention  is  given  them,  and  high  grade  cleaning 
materials  are  often  worse  than  wasted  because  they  were 
not  properly  handled. 

The  primary  object  in  painting  cars  and  locomotives  is  to 
[)rotect  them  from  rust  and  decay.  In  selecting  paints  to 
protect  railroad  equipment,  the  nature  of  the  material  to 
be  painted  and  the  service  it  is  expected  to  render  should 
be  considered,  and  it  should  be  thoroughly  impressed  upon 
the  minds  of  the  purchasing  powers,  that  the  substitution 
of  cheap  oils  and  pigments  is  wilful  waste  of  both  labor 
and  material.  The  constant  demand  for  man  power  is  ver}' 
apt  to  bring  into  vogue  practices  that  have  heretofore  been 
considered  too  wasteful  of  material  to  warrant  their  general 
use  on  cars  or  locomotives.  I  speak  now  more  particularly 
of  devices  to  spray  paint  or  varnish.  It  is  an  acknowledged 
fact  that  with  a  spray  it  requires  from  five  to  twenty  per 
cent  more  material  to  secure  the  same  thickness  of  paint 
film  that  can  be  obtained  with  the  brush.  It  should  also 
be  borne  in  mind  that,  in  the  light  of  the  information  fur- 
nished by  the  Government  itself,  as  to  the  injurious  effects 
of  the  mist  and  fumes  which  arise  from  the  materials  when 
sprayed,  their  use  would  be  unpatriotic,  if  not  criminal,  un- 
less the  shop  was  equipped  to  protect  the  operator  from  the 
poison  vapors. 

Intelligent  supervision  of  the  paint  department,  which 
should  include  the  cleaning  of  equipment  as  well  as  the 
painting  of  it,  can  and  will  save  thousands  of  dollars. 


SHOPS  manufacturing  machint;  tools,  automobiles  and 
various  appliances  for  the  market  are  going  more  and 
more  into  the  use  of  milling  machines.  These  machines 
are  to  some  extent  taking  the  place  of  planers,  slotters  and 
shapers.  This  change  has  been  brought  about  by  the  in- 
creased economy  and  high  grade  of  work  possible  with  mod- 
ern milling  machines,  and  especially  those  of  the  knee 
t.\pe. 

In  machining  locomotive  parts  such  as  rod  keys,  wedges 
and  brasses,  pedestal  shoes  and  articles  of  a  similar  nature, 
the  knee  type  of  milling  machine  will  prove  a  very  econom- 
ical machine  tool,  experience  having  shown  that  parts  like 
those  mentioned  above  can  be  made  much  quicker  on  the 
milling  machine  than  on  any  other.  There  is,  however, 
a  limit  for  milling,  and  for  light  running  repairs  where 
only  one  piece  is  to  be  machined  at  a  time,  the  milling  ma- 
chine cannot  be  recommended.  The  universal  type  of  mill- 
ing machine  is  now  quite  extensively  emplbyed  in  railway 
tool  rooms  and  has  proved  ver}'  satisfactory  for  the  smaller 
work.  But  as  a  rule  it  does  rot  have  sufficient  strength 
and  pulling  power  to  quickly  mill  locomotive  parts,  where 
it  is  a  question  of  removing  metal  at  a  rapid  rate. 

For  the  economical  manufacture  of  locomotive  and  car 
parts,  the  largest  types  of  plain  milling  machines  will  be 
found  none  too  large  for  the  first  installation.  As  the  work 
grows,  smaller  machines  can  often  be  used  to  good  ad- 
vantage in  conjunction  with  the  larger  ones.  With  these 
larger  knee  type  machines,  a  number  of  milling  jobs  now 
done  on  the  planer  type  slab  miller,  can  be  finished  very 
much  quicker  on  account  of  greater  ease  of  manipulation. 
This  will  relieve  the  more  costly  slab  millers  and  in  turn 
allow  the  planers  to  be  employed  on  other  work. 

IMPROVEMENTS    IX    MILLING    MACHINES 

In  the  last  few  years  a  numljer  of  improvements  have 
been  made  in  the  plain  milling  machine  that  have  added 
to  its  adaptability  for  railway  work,  and  the  two  more  im- 
portant of  these  are,  greater  power  to  drive  cutters  to  the 
limit  and  quicker  methods  for  changing  speeds  and  feed,  so 
that  either  can  be  readily  adjusted  for  any  particular  article 
to  be  machined.  This  second  improvement  is  especially 
valuable  in  railway  work  where  a  long  run  on  one  job 
cannot  be  expected  on  account  of  the  comparatively  few 
parts  to  be  made  at  one  time.  The  later  machines  are  pro- 
vided with  necessary  pumps  for  supplying  a  liberal  amount 
of   cooling   compound,   which   insures   keeping   cutters   and 


work  cool  and  adds  very  materially  to  the  life  of  the  cutters 
and  the  speed  of  production.  The  above  and  other  improve- 
ments put  the  plain  milling  machine  in  a  class  that  should 
receive  careful  consideration  for  future  installations  of  ma- 
chine tool  equipment. 

Cutting  Speeds  and  Feeds. — With  the  slow  speeds  com- 
mon on  milling  machines  a  few  years  ago,  the  time  required 
to  finish  a  given  surface  did  not  compare  very  favorably 
with  the  planer,  but  with  the  speeds  now  available,  the 
milling  machine  has  outclassed  the  planer  for  a  large  num- 
ber of  jobs.  Present  cutting  speeds  and  feeds  would  have 
been  considered  out  of  the  question  a  few  years  ago. 

The  following  are  illustrations  of  what  has  Ijeen  done  and 
what  can  be  duplicated  or  exceeded  in  any  railway  shop 
having  proper  machines,  cutters  and  methods: — the  flat  sur- 
faces of  rod  keys  made  from  .40  per  cent  carbon  steel,  1  in. 
to  1^  in.  wide,  can  be  milled  at  cutting  speeds  of  40  it. 
to  80  ft.  per  minute  and  feeds  of  3  in.  to  6  in.  per  minute; 
the  rounded  comers  of  rod  keys  are  cut  at  feeds  of  3  in.  to 
5  in.  per  minute,  using  concave  cutters  of  suitable  radius; 
flat  surfaces  like  driving  box  wedges  6  in.  wide,  are  cut 
about  3/16  in.  deep  at  feeds  oi  2}^  in.  to  5  in.  per  minute; 
the  flat  surfaces  of  a  rod  key  12  in.  long  are  milled  in  two 
to  three  minutes  actual  cutting  time.  This  should  be  com- 
pared with  the  time  required  to  finish  similar  articles  on  a 
planer  or  shaper  on  which  these  parts  are.  now  mostly  fin- 
ished. 

With  the  speeds  and  feeds  as  mentioned  above,  it  will 
be  necessary  to  grind  the  cutter  one  or  two  times  a  day, 
the  time  required  depending  very  largely  on  the  amount  of 
slag  or  seams  in  the  steel  or  wrought  iron  being  milled.  Iron 
castings  can  generally  be  milled  at  greater  speed  than  men- 
tioned al)ove  but  much  will  depend  on  the  hardness  of  the 
iron  and  the  smoothness  of  the  surface  dema,nded.  Steel 
castings  can  be  milled  at  about  the  same  speed  as  low  carbon 
steel  forgings.  However,  the  amount  of  sand  burned  into 
the  casting  will  largely  limit  the  speeds  and  life  of  the 
cutters. 

Holding  on  Machine. — High  speed  milling  makes  it  nec- 
essary to  very  securely  hold  the  article  to  be  milled,  but 
the  vise  furnished  as  part  of  the  machine  is  usually  strong 
enough.  The  question  of  special  holding  fixtures  would 
have  to  be  worked  out  to  suit  local  conditions,  which  would 
be  governed  largely  by  the  number  of  articles  to  be  made 
at  one  time.  Articles  to  be  machined  can  be  clamped  on 
the  milling  machine  as  quickly  as  on  the  planer  or  slotter, 
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and  ordinarily  the  cost  of  holding  fixtures  for  either  class 
of  tool  would  be  about  the  same. 

MILLING    CUTTER    IMPROVEMENTS 

The  improvements  in  milling  cutters  adapted  for  railway 
and  other  work,  have  been  quite  remarkable  in  the  last  few 
years  and  have  contributed  greatly  to  the  present  success 
of  milling.  A  de.'^cription  of  what  is  now  the  most  de- 
sirable cutter  as  compared  with  the  older  forms  will  be  of 
interest,  especially  to  those  who  have  not  given  this  question 
(areful  consideration. 

The  cutters  of  a  few  years  ago  had  teeth  spaced  from  J4 
to  -y^  in.  and  many  are  in  use  today,  the  faces  of  the  teeth 
being  cut  radial  from  the  center.  The  teeth  were  generally 
cut  straight  or  only  slightly  spiral  and  except  on  form 
cutters  or  gear  cutters  they  were  rarely  ground  on  the  cut- 
ting face.  The  belief  was  prevalent  that  fine  teeth  were 
necessary  in  order  to  obtain  smooth  surfaces  but  later  in- 
vestigations have  shown,  and  it  can  be  proved  by  an  exami- 
nation of  milled  surfaces,  that  there  will  be  one  depression 


F/ff./. 


F'Sf.Z. 


for  each  revolution  of  the  cutter.  If  feeding  1/16  in.  per 
revolution  of  cutter,  the  depressions  will  be  1/16  in.  apart; 
y^  in.  feed,  y%  in.  apart,  etc.,  this  showing  that  depressions 
are  revolution  marks  and  have  no  reference  to  the  number 
of  teeth  in  the  cutter.  Or  in  other  words,  a  cutter  of  one 
tooth,  10  teeth  or  40  teeth  will  cut  practically  to  the  same 
degree  of  smoothness  when  employing  the  same  number  of 
revolutions  per  minute  and  feeds,  and  worked  within  prac- 
tical limits  of  milling. 

The  cutter  now  largely  employed  for  flat  surface  milling, 
and  which  can  be  obtained  from  a  number  of  concerns,  has 
teeth  spaced  from  1   in.  to  1^   in.  and  cut  on  a  spiral  of 
about  25  deg.,  the  face  of  the  tooth  being  undercut  or  given 
a  rake  of  from  7  to  10  deg.,  the  cutting  face  and  top  of 
the  teeth  being  ground  after  hardening.     All  sharp  corners 
at  the  bottom  of  the  tool  are  avoided.    The  above  mentioiffed 
features  are  worthy  of  careful  study,  the  object  aimed  at 
having  been  to  design  a  cutter  that  will  produce  "a  satis- 
factory finish  and  have  the  maximum  strength  to  cut  and 
remove  metal  quickly  with  the  least  consumption  of  power. 
In  many  respects  what  has  been  found  to  be  good  prac- 
tice with   lathe  tools   has   been   followed   in  the  design   of 
cutter  teeth.     Generally  speaking,  a  milling  cutter  may  be 
likened  to  a  number  of  lathe  tools  clamped  in  a  circular 
holder  and  revolved.    As  a  matter  of  fact  some  of  the  larger 
slabbing  face  mills  are  made  up  of  a  number  of  tools  simi- 
lar to  lathe  tools  set  and  clamped  into  recesses  in  steel  disks. 
Let  us  compare  the  tooth  of  a  modern  milling  cutter  and 
a  lathe  tool.  ♦ 

Fig.  1  shows  the  form  of  tooth  of  a  modern  milling 
cutter  and  Fig.  2  shows  a  lathe  tool  ground  according  to 
modern  practice  for  light  cutting  of  wrought  iron  or  steel. 
The  similarity  of  the  two  is  at  once  apparent.  Note  that 
the  cutting  face  of  the  cutter  tooth  shows  about  10  deg. 
rake,  in  order  to  properly  curl  or  clear  the  chip,  and  follows 
lathe  pr^ictice.  The  form  of  tooth  is  designed  for  strength 
and  all  sharp  fillets  are  avoided  to  reduce  the  possibility 
of  cracks  when  hardening.     The  face  of  the  tooth  is  ground 


after  hardening  to  remove  the  chip  witliout  friction  and 
for  the  same  reason  that  the  top  of  a  lathe  tool  is  ground. 
It  would  be  considered  very  poor  practice  not  to  grind  the 
top  face  of  a  lathe  tool  after  hardening  and  the  same  applies 
to  milling  cutters.  The  question  of  grinding  will  be  con- 
sidered later.  The  spiral  form  of  cutter,  as  well  under- 
stood, has  many  advantages  and  it  is  a  question  just  how 
great  the  spiral  should  be.  Twenty-five  degrees  appears  to 
be  a  happy  medium.  The  effect  of  this  spiral  is  that  chips 
are  peeled  from  end  to  end,  and  on  wide  surfaces  two  or 
more  teeth  are  cutting  at  one  time,  and  as  a  result  the  cut- 
ting is  continuous.  This  reduces  the  chatter  of  the  cutter 
and  the  hammering  of  the  gears  of  the  machine.  Objection 
has  been  raised  to  this  high  degree  of  spiral  on  account 
of  end  thrust  on  machine  spindle,  but  with  reasonable  limits, 
say  25  deg.,  the  end  thrust  will  not  seriously  affect  the  power 
consumption  or  wear  of  the  machine. 

Experience  has  shown  that  the  coarse  tooth  cutters  will 
mill  a  greater  number  of  similar  articles  between  grinding 
than  the  older  form  and  admit  of  doing  the  work  much 
quicker.  This  is  accounted  for  largely  by  the  design  of 
the  tooth,  which  peels  off  the  metal  in  the  form  of  a  good 
husky  chip  in  place  of  chips  resembling  iron  filings,  as 
generally  follow  with  old  cutters  and  methods.  Compare 
the  thickness  of  chip  of  two  cutlers  of  the  same  diameter, 
r»:.ie  having  10  teeth  and  one  40  teeth,  and  feeding,  say  1/16 
in.  per  revolution.  Theoretically  the  10-tooth  cutter  will 
remove  chips  .006  in.  thick  and  the  40-tooth  cutter  one- 
fourth  as  thick,  or  .0015  in.,  the  latter  only  amounting  to  a 
scrape.  In  actual  practice  when  feeding  this  small  amount 
per  tooth,  several  teeth  will  glide  over  the  work  without 
cutting  and  the  theor)'  is  advanced,  which  appears  to  be 
borne  out  in  practice,  that  the  teeth  of  cutters  are  dulled 
fully  as  much  in  glazing  over  the  work  as  in  cutting  a  rea- 
sonai)ly  large  chip.  Also  the  horsepower  hours  required  to 
remove  metal  will  be  much  greater  where  light  chips  are 
taken.  Referring  to  Fig.  1,  attention  is  called  to  the  fact 
that  the  form  of  tooth  has  been  designed  for  great  strength, 
the  removal  of  heavy  chips  and  to  withstand  an  accidental 
'  hook  in"  to  the  metal  being  milled. 

From  all  data  available  these  coarse  tooth,  25-deg.  spiral, 
undercut,  ground  face  cutters  will  remove  the  same  amount 
of  metal  as  the  older  form,  with  25  per  cent  less  power, 
and  when  properly  used  with  a  large  supply  of  cooling 
compound,  milling  is  now  done  at  from  two  to  six  times 
the  old  rate. 

Diameter  of  Slabbing  Cutters. — Small  diameter  cutters 
;>re  generally   recommended   for  the  average  railway   work 


as  they  have  little  drag  on  the  milled  surface,  that  is,  they  will 
remove  a  short  chip.  Too  small  a  cutter,  however,  limits 
the  size  of  the  arbor  and  a  happy  medium  must  be  struck. 
Figs.  .3  and  4  show  graphically  a  cut  %  in.  deep  taken  by 
two  cutters  6  in.  and  3  in.  in  diameter.  The  3-in.  cutter  will 
be  in  contact  .829  in.  and  the  6-in.  cutter  1.199  in.,  or 
approximately  14  per  cent  longer.  As  a  result,  the  larger 
cutter  takes  a  longer  chip  than  the  smaller  one,  which  is  ob- 
jectionable on  account  of  extra  wear  on  the  cutting  edges. 
The  inserted  tooth  cutter  cannot  well  be  made  small  and 
have  the  necessar\'  strength  of  bfxly  to  properly  support  the 
blades,  and  while  they  are  cheaper  at  the  present  abnormal 
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price  of  high  speed  steel,  they  cannot  be  recommended  where 
the  smaller  solid  cutter  can  be  used;  this  applying  particu- 
larly to  plain  flat  surface  milling. 

The  nature  of  tlie  work  must  naturally  gotern  the  cutter 
diameter  and  no  hard  and  fast  rule  can  be' laid  down  to 
(Tovern  all  cases.  As  a  general  proposition^  however,  for 
the  facing  of  articles  as  mentioned  above,  cutjters  4^/2  in.  in 
diameter,  with  a  2 -in.  arbor  hole  answer  the  requirements 
verv  well.  \\'ith  a  2-in.  arbor,  the  use  of  the  arbor  sup- 
ports, supplied  as  part  of  the  machine,  will  prevent  objec- 
tionable chatter  under  heavy  cuts,  but  this  size  of  cutter 
will  admit  of  only  about  two  redressings  which  makes  an 
expensive  cutter  at  the  present  price  of  high  speed  steel. 
However,  it  will  be  found  cheaper  than  carbon  cutters  per 
100  pieces  milled,  to  say  nothing  of  the  saving  on  account 
of  higher  speeds.  Solid  cutters  of  43/2  in.  diameter,  3  in. 
to  6  in.  long,  with  a  2-in.  hole  are  very  Useful  tools  on 
these  machines.  Where  cutters  must  be  larger  than  4  J/2 
in.  the  inserted  tooth  is  generally  used.     For  lieavy  and  fast 


rig.s. 

milling  the  blades  should  not  be  less  than  ^  in.  thick 
and  they  should  "have  all  the  spiral  the  design  will  permit. 
Manv  an  inserted  tooth  cutter  has  failed  on  account  of  too 
thin  blades  that  would  not  stand  the  strain  and  carry  away 
the  heat  from  the  cutting  edge.  The  objections  to  inserted 
tooth  cutters  are  the  difficulty  of  obtaining  sufficient  spiral, 
lack  of  chip  space  and  liability  of  breaking  the  teeth. 

¥ace  Mills. — For  railway  work  face  mills  are  useful-and 
work  equally  well  if  made  solid  or  with  inserted  teeth,  the 
latter  being  generally  used  except  in  the  smaller  diameters 
on  account  of  lower  cost.  In  face  milling,  practically  all 
the  cutting  is  done  by  the  periphery  of  the  cutter,  as  is 
the  case  with  a  slab  mill.  Therefore,  the  teeth  should 
have  the  same  degree  of  rake  and  angle  as  the  slab  mill. 
For  rapid  cutting,  the  blades  must  be  thick  and  heavy  to 
stand  the  strain  of  heav}-  cutting.  At  least  ^-in.  blades 
are  desirable  and  several  good  makes  of  cutters  suitable  for 
railway  work  are  now  on  the  market.  Face  mills  are  useful 
for  milling  driving  box  cellars  and  a  number  of  castings 
used  on  the  locomotive  and  tender,  as  well  as  steel  passenger 
car  parts  requiring  finish. 

Formed  Cutters. — For  certain  work,  such  as  the  rounded 
edges  of  rod  keys,  concave  cutters  can  be  used  to  good  ad- 
vantage and  these  may  be  purchased  with  practically  any 
radius  demanded,  and  can  be  ground  without  change  of  con- 
tour. The  time  required  to  mill  a  rounded  corner  or  a  half 
round  is  very  much  less  than  planing  with  a  concave  planer 
tool  and  also  the  surface  will  be  much  more  accurate.  A 
good  illustration  of  the  possibilities  of  form  milling  can  be 
found  in  the  transmission  gear  shafts  of  automobiles,  where 
the  shafts  are  milled  to  fit  the  broached  holes  in  sliding 
gears.  This  calls  for  a  class  of  milling  nearly  perfect  and 
is  probably  a  l^etter  grade  of  work  than  demanded  for  loco- 
motive or  car  construction,  or  repairs. 

GRADE  OF  FINISH 

Locomotive  and  car  parts  coming  within  the  range  of  the 
machines  in  question  rarely  require  a  "dead"  smooth  finish 
and  generally  where  the  machines  and  cutters  are  kept  in 
good  condition,  the  work  as  it  leaves  the  machine  is  smooth 
enough  to  meet  all  the  requirements  without  additional  work 
except  the  removal  of  burrs. 

Where  milling  at  a  rapid  rate  of  feed,  say  six  inches  per 
minute  or  more,  the  surface  will  show  decided  revolution 
marks  resembling  humps  and  hollows  that  may  appear  a 


great  objection  at  first  glance.  Figuring  shows  that  with 
a  4-in.  cutter  and  feed  of  j/^  in.  per  revolution,  the  hol- 
lows will  be  .00097  in.  deep;  and  with  1/16-in.  feed, 
the  hollows  will  be  .00024  in.  deep,  or  an  amount  so  small 
that  it  cannot  readily  be  measured  on  a  flat  surface.  It 
would  be  difficult  to  find  a  place  on  a  locomotive  or  car 
where  a  surface  as  smooth  as  this  would  not  meet  the  re- 
quirements, as  far  as  wear  or  fitting  are  concerned.  Should 
a  very  smooth  finish  be  demanded,  such  as  the  surfaces  of 
red  keys  bearing  on  wedges,  either  of  two  methods  can  *be 
followed.  One  is  to  speed  up  the  cutter  to  possibly  60  ft. 
cutting  speed  and  feed  at  a  rate  that  will  produce  a  satis- 
factory finish,  say  at  three  inches  per  minute.  The  other 
method  is  to  take  a  rough  and  a  finishing  cut;  the  rough 
cut  at  40-ft.  to  60-ft.  cutting  speed  and  feeds  of  6  in.  to 
10  in.  per  minute,  and  afterwards  a  finishing  cut  at  the 
same  setting  by  raising  the  machine  table  from  .005  to  .010 
inch,  the  finishing  cut  being  made  at  the  same  cutting 
speeds,  but  slower  feeds.  The  first  method  is  quicker  and 
generally  satisfactory  where  the  article  to  be  milled  can  be 
clamped  to  prevent  springing.  For  a  frail  article  that  is 
liable  to  spring  under  a  heav}'  cut,  the  second  method  will 
produce  more  accurate  results. 

Face  milling  with  well  ground  cutters  will  present  a 
smoother  surface  than  slab  milling.  However,  a  face  mill 
requires  more  time  to  take  a  cut  as  the  cutter  must  feed 
the  length  of  the  piece  plus  the  diameter  of  the  cutter. 
Unless  cutters  are  very  carefully  ground,  one  or  two  teeth 
are  liable  to  project  more  than  others  and  produce  a  rough 
finish;  also,  the  milling  machine  must  be  in  a  good  state 
of  repair  and  the  spindle  at  exact  right  angles  to  the  ways 
to  prevent  cutting  hollow. 

MILLING    LOCOMOmE    P.ARTS 

A  brief  description  of  methods  of  milling  a  few  locomo- 
tive parts  may  be  of  interest. 

Piston  Valve  Bushings — Ports. — These  ports  can  be  very 
quickly  machined  on  the  plain  knee  type  milling  machine, 
and  for  this  work  the  so-called  end  mill  is  used.  It  should 
preferably  be  spiral  with  but  few  teeth  and  of  a  diameter 
as  large  as  the  design  of  the  port  opening  will  admit.  For 
holding  the  bushing,  a  rotar}'  table  that  can  be  obtained 
with  the  milling  machine  can  be  used  to  good  advantage 
and  it  is  desirable  to  provide  a  disk  of  boiler  steel  al)out 
y2  in.  thick  and  accurately  center  it  on  the  table.  This 
disk  should  fit  the  bore  at  the  end  of,  the  bushing  which 
will  center  the  bushing  on  the  table,  the  bushing  to  be  held 
down  by  clamp  bolts  inside.  The  revolving  table  should 
be  rigid  as  with  some  designs  of  valve  bushings  the  port 
holes  will  be  some  distance  from  the  table,  which  will  put 
considerable  strain  on  the  same  when  taking  heavy  cuts  at 
a  rapid  rate.  The  port  holes  should  be  marked  on  the 
bushings  and  the  machine  operator  can  then  revolve  the 
table  and  raise  or  lower  it  to  follow  the  lines  marked  on 
the  bushing.  With  proper  appliances,  the  admission  ports 
in  bushings,  cast  from  moderately  soft  cast  iron,  can  lie 
milled  in  one  hour  and  insure  accuracy  to  a  few  thousandths 
of  an  inch  in  width.  High  speed  steel  mills  should  be  used 
for  this  purpose. 

Link  Motion  Levers. — These  are  milled  in  a  very  satis- 
factory manner  and  in  much  less  time  than  is  possible  by 
slotting  or  planing.  There  are  so  many  designs  that  no 
hard  and  fast  rule  can  be  given  to  meet  all  conditions; 
also,  for  plain  milling  machines  the  length  is  limited  to  cuts 
of  about  45  in.  One  method  of  milling  is  to  first  mill  the 
flat  sides  at  the  ends  of  the  levers,  this  being  done  when 
holding  the  levers  in  a  vise  supplied  with  machine.  For 
the  longer  levers  two  vises  are  employed  and  plain  slab 
milling  cutters  are  used  for  the  purpose.  Witii  a  good 
trrade  of  forgings  the  milling  can  be  taken  at  cutting  speeds 
of  40  to  80  ft.  per  minute  and  feeds  of  3  in.  to  6  in.  per 
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minute  and  produce  a  finish  generally  meeting  all  require- 
ments ;  this  being  a  job  where  the  ability  to  hold  the  piece 
on  the  machine,  rather  than  the  cutter  capacity,  governs  the 
speed  of  milling.  The  flat  milled  surface  is  very  desirable 
for  drilling  the  holes  for  motion  pins  and  also  where  the 
design  admits,  a  large  hole  can  be  drilled  at  the  bottom 
of  the  jaw  and  the  n^tal  up  to  the  hole  cut  away  with  a 
cold  saw.  It  is  begt  to  operate  two  saw  blades  at  one 
time,  properly  spaced  to  cut  out  the  entire  block  at  one 
travel  of  the  saw.  Where  cold  saws  are  not  available,  these 
blocks  may  be  removed  by  sawing  on  the  milling  machine. 
This  requires  a  large  saw.  probably  10  in.  to  12  in.  diame- 
ter, and  a  saw  of  this  diameter  cannot  well  be  driven  by 
the  usual  method  of  collars  and  key  or  spline,  on  account 
of  shearing  the  latter.  One  method  followed  to  overcome 
this  difficulty  is  to  order  saws  having  four  holes  drilled  in 
them,  about  2  in.  radius  and  make  a  pair  of  collars  properly 
drilled  to  register  with  holes  in  the  saw,  and  bolt  through 
the  saw  and  collars,  a  keyway  being  cut  in  the  collars  and 
saw.    This  will  allow  ample  driving  power. 

For  the  remaining  milling  it  is  desirable  to  make  a  hold- 
ing or  milling  fixture  and  a  simple  design  for  this  purpose 
can  be  made  from  steel  about  IJ/2  in.  thick  and  about  6 
in.  longer  than  the  piece  to  be  milled  and  1  in.  or  2  in. 
wider  than  the  lever.  This  bar  is  milled  to  fit  grooves  m 
the  milling  machine  table  and  pins  should  be  located  in 
the  fixture,  spaced  exactly  the  same  as  the  holes  in  the 
lever  to  be  •milled.  When  milling,  the  lever  is  to  be  clamped 
onto  this  fixture  by  the  usual  method  followed  on  planer 
work. 

A  fixture  of  this  nature  has  advantages  over  holding  in  a 
vise,  as  the  piece  can  be  held  more  securely  and  avoids  pos- 
sibility of  shifting  when  milling.  Also,  as  the  lever  will  be 
located  in  exact  reference  to  the  table,  the  throw-off  stops 
for  the  milling  machine  table  can  be  properly  set  to  mill 
each  piece  alike.  This  is  an  advantage  when  milling  to  a 
fillet.  By  a  careful  setting  of  the  machine,  any  number 
of  parts  can  be  milled  without  the  necessity  of  laying  off, 
as  is  generally  the  practice  where  the  articles  are  machined 
on  planers  or  slotters.  /  (" 

For  milling  the  inside  of  jaws  it  is  customary  to  eniploy  a 
cutter  about  '4  in.  smaller  in  diameter  than  the  (Opening 
and  this  cutter  should  preferably  have  an  outer  support 
in  the  arm  support  supplied  with  the  machine.  This  can 
be  arranged  for  by  making  the  outer  end  of  the  cutter  of  a 
diameter  about  equal  to  the  bottom  of  the  teeth,  or  to  the 
nearest  standard  size  of  arm  brace  bushing.  Fig.  5  illus- 
trates the  cutter. 

It  is  generally  desirable  to  mill  on  the  bottom  jaw  and 
turn  over  for  milling  the  opposite  side.  By  this  method  the 
cutter  can  be  fed  to  the  large  hole  drilled  at  the  bottom  of 
the  jaw.  Conditions  arise  where  this  cannot  be  done  on 
account  of  the  holes  m  each  side  of  the  jaw  not  being  alike 
and  where  the  jaw  must  be  milled  from  one  setting.  In 
this  event,  after  milling  the  lower  surface,  the  table  can 
be  lowered  for  milling  the  upper  jaw.  To  mill  the  upper 
jaw  it  will  be  necessary  to  clamp  the  upper  jaw  to  prevent 
it  from  springing.  Surfaces  other  than  the  round  ends  are 
very  readily  milled  on  the  fixture  mentioned.  The  rounded 
ends  of  these  levers  cannot  well  be  milled  on  the  plain 
horizontal  milling  machine  without  the  use  of  a  vertical 
milling  attachment  and  circular  table  and  if  large  vertical 
milling  machines  are  available,  they  should  be  used.  The 
levers  can  readily  be  held  by  a  center  bolt  secured  to  the 
revolving  table. 

When  milling  these  levers  it  is  very  essential  that  the 
operator  make  use  of  the  micrometer  dials  on  the  table, 
especially  when  facing  the  surfaces  between  the  ends  where 
it  is  necessary  to  raise  the  table  to  a  predetermined  distance, 
in  order  to  obtain  the  correct  thickness  of  the  lever.  Where 
this  is  insisted  on,  the  operators  soon  become  accustomed  to 


making  several  different  cuts  on  one  piece  without  measur- 
ing with  a  rule  or  calipers.  ^ 

It  would  be  difficult  to  give  an  exact  comparison  of  time 
for  milling  as  compared  with  slotting  or  planing,  as  much 
depends  on  the  design  of  the  lever  and  the  operators.  The 
time  for  setting  up  should  be  about  the  same  for  either 
operation.  Milling  should  eliminate  laying  out  the  lever, 
where  advantage  is  taken  of  the  table  stops  and  micrometer 
dials.  The  finish  by  milling  will  be  generally  smoother 
than  slotting,  and  unless  a  high  polish  is  demanded,  the 
pieces  can  be  milled  smooth  enough  for  use  without  other 
finish  than  removing  burrs.  The  time  of  actual  milling 
should  not  average  over  50  per  cent  of  the  slotting  time,  so 
that  the  milling  should  result  in  considerable  economy. 

Driving  Box  Shoes  and  Wedges. — If  a  dead  smooth  finish 
is  not  considered  essential  the  milling  cuts  on  driving  box 
shoes  and  wedges  can  be  taken  at  the  fastest  speed  the  cutter 
will  stand.  With  fairly  good  forgings  and  removing  not 
over  ^  inch  depth  of  cut,  a  cutter  speed  of  60  ft.  per  minute 
and  feeds  of  3  in.  to  6  in.  per  minute  can  be  obtained,  the 
rate  of  feed  being  largely  governed  by  ability  to  hold  the 
wedge  on  the  holding  fixture.  It  should  be  borne  in  mind 
that  the  thrust  from  the  milling  cutters  on  the  wedge  is 
quite  heavy  as  from  15  to  20  hp.  will  be  consumed  when 
milling  to  the  limit  of  modern  cutters  on  a  surface  of  this 
kind.  All  the  thrust  of  the  cutter  must  be  taken  up  by 
the  wedge,  and  unless  the  piece  is  well  secured,  it  is  liable 
to  shift  or  slip  and  damage  the  cutter. 

On  account  of  the  taper  generally  given  these  wedges,  it  is 
advisable  to  make  a  holding  fixture  for  the  milling.  This 
can  l)e  made  cheaply  from  cast  iron  or  a  forging  of  the 
same  width  and  2  in.  or  3  in.  longer  than  the  wedge,  the 
extra  length  being  necessary  for  bolt  holes  for  clamping. 
This  block  should  be  about  2  in.  thick  at  one  end  arid 
tapered  like  the  wedge  and  it  is  advisable  to  place  a  tongue 
or  spline  in  the  bottom  surface  to  fit  grooves  in  the  machine 
table.  A  substantial  stop  should  be  bolted  to  the  thicker 
end  of  this  block  to  take  up  the  thrust  when  milling.  For 
holding  the  wedge  on  the  block,  the  customar>'  planer  prac- 
tice of  pointed  screws  pointing  slightly  downward,  or 
pointed  pins  pressed  onto  the  wedge  from  cup  pointed  screws 
answers  ver>'  well.  The  customary  form  of  blocks  used  for 
the  screws  can  be  held  from  grooves  in  the  table,  as  in  planer 
practice.  The  thick  end  of  the  wedge  should  point  towards 
the  cutter. 

When  setting  up  a  long  piece  of  this  nature  it  is  often 
necessary  to  drive  thin  wedges  under  the  high  places  which 
will  prevent  the  piece  from  springing.  This  applies  espe- 
cially on  the  first  side  milled  and  the  second  side  can  be 
milled  without  wedges.  One  cut  over  each  of  the  flat  sur- 
faces will  produce  a  smooth  surface  that  should  meet  all 
requirements.  The  sides  of  the  wedges  can  be  milled  two 
or  four  at  a  time  when  held  in  the  milling  machine  vises, 
the  wedges  being  turned  end  for  end  for  parallel  holding. 
The  rounds  corners  can  be  milled  with  concave  cutters  and 
it  is  advisable  to  use  two  and  space  them  so  as  to  mill 
both  sides  at  one  time.  For  this  operation  the  wedge  is 
held  on  the  holding  down  block.  The  ends  of  the  wedges 
can  be  readily  machined  by  face  mills  while  holding  the 
wedge  in  the  machine  vise.  The  actual  time  of  milling 
would  be  approximately  as  follows  for  wedges  18  in.  long: 

2  Flat  surfaces,  4-in.  feed  per  min........ 9.00  niin. 

2  Edged   (two  milled  at  a  time),  6in.  feed  per  mm 3.00  mm. 

Rounding  corners,  8-in.  feed  per  mm. j--^  "^  "• 

Knds  (assuming  8-in.  wide  wedge),  4  in.  feed  per  mm 4.00  mim 

Total    V. ^^-^  "'"• 

To  this  must  be  added  the  time  required  for  cutters  Xcy 
enter  and  leave  work.  However,  20  min.  can  be  considered 
a  fair  approximation  of  the  total  time  required  and  the 
speed  of  milling  quoted  above  can  be  lived  up  to  in  every 
day  practice.     Some  milling  machine  makers  will  advocate 
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greater  speeds,  but  too  great  a  speed  can  only  be  obtained 
by  sacrificing  the  life  between  grinding  of  cutters.  The 
time  required  to  set  up  work  was  not  considered  in  the  above 
result  because  it  should  be  about  the  same  for  millers  or 
planers  but  any  fair  trial  will  prove  the  superiority  of  the 
former. 

Driving  Box  Cellars. — ^W'here  the  design  calls  for  finished 
surfaces  next  to  the  driving  box  they  can  be  milled  to  good 
advantage  on  the  knee  type  of  machine  and  a  very  satisfac- 
tory method  is  to  clamp  to  the  table  as  many  cellars  as  the 
travel  of  table  will  admit,  the  surface  to  be  milled  being 
set  to  extend  over  the  side  of  the  table  about  ^^  in.  This 
meriiod  of  setting  admits  of  using  face  mills  which  are 
preferable  to  slab  mills  on  frail  surfaces  like  these  cellars. 
The  diameter  of  the  face  mill  will  be  governed  largely  by 
the  width  of  the  surface  to  be  machined,  too  large  a  mill 
being  difficult  to  grind  and  insure  each  tooth  cutting  an 
equal  amount.  Ten  in.  mills  for  this  and  general  work 
appear  to  be  a  good  compromise.  Should  the  surface  to 
le  milled  exceed  the  limit  of  the  10-in.  cutter  it  is  advisable 
after  taking  one  cut  to  raise  or  lower  the  table  for  a  second 
cut  rather  than  use  too  large  a  cutter.  Cast  iron  cellars 
should  be  milled  dry,  or  possibly  the  surface  washed  with 
kerosene  oil  to  prevent  dust,  but  steel  cellars  should  be  milled 
using  a  cutting  compound. 

Steel  Castings. — On  account  of  the  surfaces  of  steel  cast- 
ings being  full  of  sand  and  grit,  they  do  not  at  first  glance 
look  promising  for  milling,  but  as  a  matter  of  fact,  they 
can  ver)'  readily  be  milled  with  only  average  'grinding  of 
'  the  cutters.  Where  possible  the  use  of  the  face  mill  is 
preferable  on  account  of  cutting  under  the  scale.  It  is  very 
important  that  the  cutters  be  flooded  with  cooling  compound, 
both  to  keep  them  cool  and  to  wash  away  the  sand  that  is 
loosened  by  the  mill.  The  speed  of  milling  steel  castings 
can  be  about  the  same  as   for  carbon  steel   forgings. 

Rod  Brasses. — With  proper  care  rod  brasses  can  be  milled 
to  fit  the  jaws  of  main  rods  without  other  fitting  or  filing 
than  that  of  removing  burrs.  While  very  careful  attention 
to  measurements  and  fixtures  is  necessary,  t\ie  work  can  be 
performed  by  workmen  not  having  any  great  amount  of 
experience  in  shoj^^ork  or  on  milling  machines.  The 
varying  sizes  of  nxil  jaws  makes  it  necessary  to  fit  prac- 
tically each  set  of  bra^s  to  a  particular  rod,  which  in  turn 
necessitates  measuring  each  rod  separately  and  fitting  each 
brass  individually.  A  very  satisfactory  method  of  handling 
this  work  is  to  make  a  revolving  holder  for  the  brasses  with 
four  point  index  plate  divided  very  accurately  for  insuring 
the  sides  of  the  brasses  being  square,  the  distance  between 
the  flanges  being  taken  care  of  by  raising  or  lowering  the 
table.  End  'shell  mills  of  about  3  in.  diameter  are  well 
adapted  for  this  purpose. 

A  very  satisfactory-  method  for  fitting  these  brasses  with- 
out filing  is  to  measure  each  rod,  preferably  with  microm- 
eter calipers,  and  also  measure  the  various  surfaces  of  the 
brasses  as  each  surface  is  milled  and  adjusted,  to  obtam 
the  required  sizes.  That  is,  if  the  first  or  trial  cut  shows 
say  .015  in.  over  size,  the  table  can  be  adjusted  that  amount 
as  indicated  by  micrometer  dials  on  the  different  table  ad- 
justing screws,  and  a  second  cut  taken.  This  method  is  not 
difficult  after  a  little  practice  and,  of  course,  requires  care 
on  the  part  of  the  operator,  but  no  great  skill.  Fitting  rod 
brasses  by  any  method  requires  care  and  where  milled, 
the  surface  will  be  more  accurate  than  the  average  filing, 
and  in  shops  where  a  number  of  rods  are  fitted,  the  milling 
process  will  be  found  the  more  accurate  and  economical. 

COOLING   COMPOUND 

The  value  of  having  an  ample  supply  of  cooling  compound 
flowing  over  the  tool  to  properly  carry  away  the  heat  generated 
by  the  cutter  is  hard  to  estimate,  and  without  it  the  present 
liigh   speed   of   milling    would    not   be   possible.      Looking 


backwards  at  old  practices  with  milling  and  other  machines 
makes  one  wonder  why  we  didn't  flood  the  cutters  at  an 
earlier  date.  For  years  it  had  been  the  practice  to  flood  the 
chasers  of  bolt  cutters  and  taps  in  nut  tapping  machines 
and  we  all  knew  the  value  of  the  same.  Probably  the  fact 
that  the  old  style  milling  machine  was  equipped  with  a  can 
from  which  some  10  to  40  drops  of  oil  per  minute  could  be 
fed  to  the  cutter  prevented  experiments  of  flooding  cutters. 

With  the  advent  of  high  speed  steel  cutters  and  the  in- 
crease of  speeds  it  was  found  that  the  limit  of  speeds  was 
reached  when  the  chips  removed  showed  the  effect  of  heat 
by  discoloration,  this  being  an  indication  of  dull  cutting 
edges.  Flooding  the  cutters  with  cooling  compound  has  the 
effect  of  cooling  each  cutting  edge  of  the  cutter  after  taking 
a  chip  so  that  when  coming  into  play  again  the  edge  is 
cool,  and  the  work  is  also  kept  cool.  An  article  milled  at 
high  speed  and  also  the  chips  show  no  indication  of  heat 
when  handled  directly  after  milling  with  a  flooded  cutter, 
but  if  the  cooling  compound  is  shut  off  the  chips  will  dis- 
color at  once. 

Many  old  milling  machines  of  the  planer  type  used  largely 
on  rod  work,  also  the  upright  t>pe  and  the  tool  room  millers 
as  well  as  the  plain  knee  type,  have  been  speeded  up  above 
their  original  rate  of  milling  as  a  result  of  the  application 
of  a  more  liberal  supply  of  cooling  compound.  This  has 
generally  required  larger  pumps  and  piping  and  where  used 
lias  at  times  resulted  in  overflowing  the  tables,  making  it 
necessary  to  increase  the  passages  from  table  to  tank  and 
to  place  extra  guards  around  the  table  to  prevent  flooding 
the  floor.  However,  where  the  machines  have  been  equipped 
for  greater  supply  of  cooling  compound,  the  results  have 
well  justified  the  cost  on  account  of  a  greater  output  from 
the  machines.  It  is  cheaper  to  speed  up  machines  than 
to  buy  new  ones. 

It  is  not  advisable  to  direct  the  compound  on  the  cutter 
with  great  force  on  account  of  sparking,  but  it  is  desirable 
to  have  a  large  stream  at  low  pressure  and  for  the  average 
machine,  pumps  to  supply  10  to  15  gallons  per  minute, 
answer  very  well. 

Several  forms  of  nozzles  are  used  and  for  plain  slab 
milling,  some  prefer  a  sheet  metal  or  cast  hood,  covering 
about  half  the  top  of  the  cutter,  the  cutting  compound 
being  fed  to  the  top  of  the  hood.  This  floods  the  cutter  in 
a  very  satisfactory  manner  and  is  also  to  a  certain  extent 
a  safety  measure.  For  some  work  a*  flattened  nozzle  about 
the  same  width  as  the  cutter  is  long  is  used,  delivering 
compound  as  near  as  possible  to  the  point  of  cutting. 

For  face  mills  a  pipe  directed  onto  the  face  of  mill  near 
the  entering  side  of  the  cutter  answers  very  well.  WTiere 
milling  jaws  like  the  ends  of  link  motion  rods,  the  compound 
can  be  directed  into  the  jaws  and  onto  the  cutter  by  two 
pipes  bent  like  the  letter  C.  For  vertical  mills  such  as  used 
on  side  rod  ends  a  plain  pipe  pointing  towards  the  point 
of  contact  of  cutter  and  work  is  used.  Exi)erience  will 
soon  dictate  satisfactory  forms  of  nozzles  for  various  kinds 
of  milling. 

Most  any  good  cutting  compound  answers  fully  as  well  as 
oil,  the  object  of  the  compound  being  to  conduct  the  heat 
away  from  the  cutters.  Oil  cannot  be  recommended  on 
account  of  excessive  cost.  Cooling  compound  is  of  no  value 
for  ordinary  brass  castings  or  cast  iron. 

The  output  of  most  old  style  milling  machines  can  be 
about  doubled  by  following  the  plan  of  keeping  the  cutters 
cool  as  outlined  above  and  this  applies  to  the  smaller  tool 
room  machines  as  well  as  to  the  larger  millers.  Where 
machines  are  not  so  equipped  it  would  undoubtedly  pay  to 
apply  a  cooling  compound  system. 

GRINDING  CUTTERS. 

The  use  of  properly  ground  cutters  is  especially  es- 
sential in  order  to  obtain  the  maximum  output  of  milling 
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machines,  and  unless  this  is  attended  to,  high  rates  of  speeds 
and  feeds  cannot  be  expected.     Considering  for  the  present 
the  outside  of  the  tooth,  it  is  very  necessary  that  it  be  ground 
to  give  the  correct  amount  of  back  clearance.     Too  sharp 
an  angle  will  cause  the  cutter  to  chatter,  hook  in  and  produce 
rough  surfaces.     Too  little  clearance  'will  cause  the  cutter 
to  drag   and  prevent  proper  cutting.      Many   a   cutter  has 
been   condemned   on   account  of  too  sharp  teeth   or   angle 
where  a  slight  removal  of  the  keen  edge  either  by  grinding 
or  wear  would  have  remedied  the  trouble.     No  hard  and 
fast  rule  can  be  given  governing  the  amount  of  clearance, 
as  different  metals  will  require  different  degrees.     For  steel 
such  as  used  largely  in  locomotive  construction,  a  back  clear- 
ance of  about  three  degrees  appears  to  be  satisfactor>'  for  a 
4^-in.  cutter.     It  is  a  good  plan  to  occasionally  measure 
this  back  clearance  which  can  readily  be  done  by  a  bevel 
protractor.     The  data  obtained  will  be  available  for  grind- 
ing future  cutters.      Sheet  steel  gages  made  to  the  proper 
angle  for  testing  cutters  after  being  ground  will  be  a  great 
help.      When    a    happy    medium    has   been    arrived    at    for 
grinding  the  back  angle,   it  will  be   found  that  cutters  as 
they  come  from  the  grinding  machine  will  go  off  at  once 
without  nursing  as  is  often  the  case  with  improperly  ground 
cutters.     Some  of  the  cutter  grinding  machines  are  arranged 
so  that  the  amount  of  back  clearance  can  be  adjusted  and 
machines  having  this  attachment  should  be  carefully  studied 
and  set  to  give  a  properly  ground  cutter. 

To  grind  the  front  rake  of  a  tooth  or  the  undercut  surface 
is  somewhat  difficult  on  the  average  universal  grinding  ma- 
chine, but  it  can  be  performed  in  a  fairly  satisfactory  man- 
ner by  setting  the  grinding  spindle  at  right  angles  to  the 
groove  in  the  cutter  and  using  a  cup  grinding  wheel.  The 
cutter  must  be  passed  back  and  forth  holding  its  face  against 
the  wheel.  Some  of  the  later  grinding  machines  are 
equipped  with  spiral  grinding  attachment  that  will  grind 
this  surface  nearly  perfect.  Even  with  the  hand  method, 
however,  the  results  obtained  in  the  way  of  longer  life 
between  grindings,  fully  justifies  the  additional  expense  of 
this  one  grinding.  As  pointed  out  before,  this  grinding  of 
the  face  of  a  tooth  may  be  likened  to  the  grinding  of  the 
top  face  of  a  lathe  tool,  and  who  would  think  of  making 
use  of  a  lathe  tool  that  had  not  been  ground  on  the  face 
after  hardening.  A  smooth  surface  is  absolutely  necessary 
to  prevent  the  chip  dragging  on  the  lathe  tool  or  the  cutter 
tooth  face.  The  question  as  to  how  often  a  cutter  should 
be  ground  may  be  answered  by  observing  the  chips.  When 
these  show  a  discoloration  in  spite  of  a  liberal  supply  of 
compound  it  usually  indicates  that  the  cutter  teeth  are  either 
dull  or  broken. 

MANUFACTURE  OF   CUTTERS 

The  cutters  principally  referred  to  above  are  the  coarse 
tooth,  the  undercut  spiral,  the  face  mill  and  the  end  mill,  and 
these  are  now  regularly  supplied  by  several  tool  manufac- 
turers. These  concerns  make  cutters  by  the  hundreds  with 
up-to-date  appliances  for  milling,  drilling,  grinding,  harden- 
ing, etc.,  and  can,  without  a  doubt,  produce  cutters  cheaper 
than  railway  shops.  The  manufacturers  generally  replace 
any  cutter  developing  flaws  either  in  hardening  or  in  use  and 
in  view  of  the  fact  that  railway  toolrooms  are  generally 
crowded  with  work,  the  question  of  the  purchase  of  all 
standard  cutters  should  be  favorably  considered. 

Railway  shops,  like  a  number  of  manufacturing  concerns, 
generally  have  a  large  number  of  old  fine  tooth  carbon 
steel  cutters  on  hand  and  it  looks  like  a  crime  to  scrap  them. 
However,  in  light  of  what  is  being  done  every  day  in  way 
of  high  sf)eed  milling,  and  where  the  labor  cost  is  very  much 
less  than  with  the  older  cutters,  there  can  be  no  question  of 
the  economy  in  providing  new  equipment  of  up-to-date  high 
speed  cutters  for  milling  the  parts  entering  into  locomotive 
and  car  construction.     We  eliminated  the  carbon  steel  lathe 


tools  and  should  do  the  same  with  carbon  milling  machine 
tools. 

POWER  REQUIRED 

For  the  same  conditions  and  machine  the  power  required 
will  depend  largely  on  the  design  of  the  cutter,  and  its 
sharpness  and  good  cutters  having  undercut  teeth  and 
milling  14  in.  to  3/16  in.  deep  will  require  34  hp.  for 
each  cubic  inch  of  soft  steel  removed  per  minute.  A  large 
No.  5  knee  type  milling  machine  on  heav}-  work  will  con- 
sume from  15  to  20  hp.  However,  it  should  be  borne  in 
m  nd  that  the  actual  cutting  is  only  going  on  a  small  per 
cent  of  the  time  with  the  modern  milling  machine  as  the 
cuts  are  taken  very  quickly  and  the  actual  horsepower  hours 
consumed  per  day  will  not  be  e.xcessive.  As  a  rule  it  will 
be  found  that  the  time  of  setting  the  pieces  in  the  machine 
will  generally  equal  the  time  of  actual  milling. 

ARBOR  AND  ARM  SUPPORTS 

It  would  be  quite  difficult  to  give  any  definite  rule  gov- 
erning the  size  of  the  arbor  to  be  used,  but  most  railway 
shops  call  for  heavy  cutting,  and  to  accomplish  this  large 
arbors  are  necessary.  On  the  other  hand,  large  arbors  re- 
quire large  cutters  which  are  more  expensive  than  smaller 
ones.  The  chattering  of  a  cutter  which  is  very  objection- 
able, on  account  of  rough  work  and  dulling  the  cutter  edges 
is  often  the  result  of  using  too  small  an  arbor  or  improper 
arm  support.  For  general  work  the  2-in.  arbor  can  be 
recommended.  However,  with  this  large  arbor,  use  must  be 
made  of  as  many  arm  braces  as  possible.  A  good  rule  is 
to  use  all  the  braces  that  are  possible,  as  there  is  no  danger 
of  using  too  many. 

In  this  article  which  has  only  mentioned  a  very  small 
per  cent  of  the  jobs  that  can  be  done  on  milling  machines, 
cutting  speeds  and  feeds  have  been  given  that  may  appear 
high  when  compared  to  practices  of  a  few  years  ago.  They 
are  really  conservative,  however,  and  can  readily  be  dupli- 
cated in  every  day  practice.  A  number  of  concerns  are  now 
milling  at  speeds  very  much  faster  than  what  has  been 
mentioned.  Of  course,  in  order  to  obtain  high  speeds  it 
is  necessary  to  keep  cutters  and  machines  in  good  condition. 
The  question  of  holding  the  work  is  about  as  difficult  as 
any  that  will  be  encountered,  as  high  speed  milling  exerts 
a  very  heavy  thrust  on  the  article  to  be  milled. 

Attention  has  been  called  to  the  large  No.  5  milling 
machine.  It  may  be  argued  that  smaller  and  cheaper  ma- 
chines are  strong  enough  for  railway  work  and  this  is  true 
for  a  large  number  of  parts,  but  experience  with  wheel 
lathes,  center  lathes,  turret  lathes  and  boring  mills  as  well 
as  milling  machines  has  demonstrated  that  a  strong  and 
heavA-  machine  tool  will  turn  out  more  work  per  day  and 
with  less  grinding  of  tools  than  a  lighter  machine.      / 

Traveling  in  Modern  Russia. — A  most  entertaining  pic- 
ture of  present-day  railway  travel   in   Russia  was  recently 
contributed  to  the  Daily  !NIail  (London),  by  Alexander  M. 
Thompson,    a    well-known    writer   on    labor   matters.      Mr. 
Thompson  desired  to  travel  from  Petrograd  to  Moscow,  and 
was  "enviously  congratulated"  by  his  Russian  friends  when 
he  succeeded,  through  a  friendly  commissionaire,  in  booking 
a  sleeping  berth   at  less  than  four  times  the  official  price. 
Mr.  Thompson's  train,  the  last  of  the  day,  was  due  to  start 
at  10  o'clock  on  a  Tuesday.     When  he  arrived  at  the  sta- 
tion, in  very  good  time,  he  was  informed  that  the  train  had 
started  three  hours  earlier.    "When  I  told  my  Russian  friends 
who  had  congratulated  me  on  my  extraordinary  good  fortune 
in  securing  the  ticket,"  continued  Mr.  Thompson,  "they  mere- 
ly shrugged  their  shoulders  comfortably  and  murmured  the 
magic  word,  Nitchevo  (never  mind),  and  assured  me  'That's 
Russia.'    Meanwhile  I  wonder  when  I  shall  reach  Moscow, 
Nitchevo." 
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Many   Problems   Can   Only 

Be    Solved    by  the    Designer 

on  the  Basis  of  Facts  Obtained 

by   Scientific    Investigation 


The  University  of  Illinois  Test  Plant  in  Action 


THERE  are  many  problems  arising  in  the  design  of  cars  the  field  for  test  plant  studies 
and  locomotives,  in  his  efforts  to  solve  which  the  de-  Inquiry  as  to  the  practicability  and  desirability  of  such  a 
signer  is  forced  to  depend  largely  upon  more  or  less  course  was  made  among  a  number  of  engineers  who  are  in- 
unsupported  opinions.  Many  of  these  questions  would  be  terested  directly  in  the  design  of  equipment.  The  way  in 
susceptible  of  a  precise  settlement  were  the  necessary  data  which  they  responded  to  this  inquirj-  indicates  a  very  deep 
at  hand.     More  particularly  in  the  case  of  locomotives,  this  interest  in  the  subject.     This  was  especially  true  on  the  part 


applies  both  to  the  proper  pro- 
portioning of  various  parts  of 
the  design  for  the  most  eco- 
nomical performance  and  to 
the  design  of  many  of  the  de- 
tails from  the  standpoint  of 
strength  and  ease  of  mainte- 
nance. Our  methods  of  im- 
proving design,  based  largely 
upon  a  superficial  observation 
of  performance  in  service,  have 
too  often  led  to  a  local  treat- 
ment of  the  symptoms,  rather 
than  the  location  of  the  cause 
of  the  disease  which  is  essen- 
tial before  the  proper  remedy 
can  be  applied. 

The  solution  of  many  of 
these  problems  requires  a  thor- 
ough, scientific  investigation 
with  the  accumulation  of  much 
data,  the  prosecution  of  which 
few  railroads  have  either  the 
facilities,  the  organization,  or 
the  money  to  undertake  inde- 
pendently. 

There  are  several  universi- 
ties equipped  with  laboratory 
and  test  plant  facilities  which 
are  ideal  for  use  in  the  study 
of  many  of  these  problems.  Of 
course  it  must  not  be  forgotten 
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N  many  respects  our  methods  of  locomo- 
tive design  have  hardly  advanced  beyond 
the  "rule-of-thumb"  stage. 

There  is  need  for  accurate  data  on  which 
to  base  a  logical  proportioning  of  boilers. 

Our  knowledge  of  the  comparative  value 
of  a  great  variety  of  locomotive  fuels,  and 
of  the  conditions  under  which  they  may 
best  be  burned,  is  extremely  limited. 

The  available  knowledge  on  the  subject 
of  locomotive  drafting  is  very  crude. 

There  are  parts  of  the  running  gear  for 
which  the  present  methods  of  designing  for 
strength  are  not  wholly  satisfactory. 

There  is  a  real  need  for  a  well-planned 
and  painstaking  study  of  these  subjects. 

Why  not  untilize  the  test  plant  and  la- 
boratory facilities  of  universities  equipped 
for  teaching  railway  mechanical  engineer- 
ing, in  the  investigation  of  these  subjects? 

The  universities  and  the  railroads,  both, 
would  benefit  from  such  a  course. 


of  locomotive  designers. 

Suggestions  as  to  subjects 
suitable  for  this  kind  of  in- 
vestigation were  made  by  a 
number  of  the  best  known  en- 
gineers in  the  field  of  railway 
equipment  design.  While  the 
test  plant  is  of  value  only 
in  dealing  with  locomotive 
problems,  there  still  are  pos- 
sibilities for  the  employment 
of  impartial  investigations  for 
the  development  of  data  much 
needed  by  the  car  designer. 

As  will  be  evident  from  a 
study  of  the  following  para- 
graphs, the  extent  of  the  field 
outlined  by  these  suggestions 
presents  great  possibilities  for 
practical  usefulness  for  the 
available  university-  locomotive 
testing  plants,  as  well  as  other 
laborator}-  facilities. 

In  order  to  define  clearly  the 
scope  of  the  field  in  which 
such  investigations  are  practi- 
cable it  must  be  borne  in  mind 
that  there  are  two  kinds  of 
development  in  equipment  de- 
sign— improvements  by  inven- 
tion and  improvements  result- 
ing from  the  gradual  evolution 


that  the  primar}'  purpose  of  these  facilities  is  the  preparatory  of  existing  things.  Inventions  frequently  require  years  of 
training  of  men  in  the  engineering  profession.  But  they  are  preliminary  work  and  trial  before  reaching  a  practical  stage 
kept  busy  only  a  small  part  of  the  time  in  purely  educational  of  development.  Such  improvements  may  be  quite  revolu- 
work.  Why  can  they  not  be  devoted  to  the  study  of  practical  tionary  in  their  application  as  compared  with  existing  de- 
problems  to  the  great  advantage  not  only  of  the  transporta-  signs.  The  highest  development  of  existing  types  of  design 
tion  industr}',  but  of  the  men  who  are  receiving  their  training  requires  patient  investigation  and  testing  in  order  to  establish 
in  these  institutions?  their  limitations,  and  rules  and  formulas  for  their  use. 
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Obviously  the  first  class  does  not  lend  itself  to  co-ordinated 
efforts  and  it  is  in  the  second  class  that  the  co-operation  of 
the  universities  should  be  enlisted,  since  organization  and 
laboratory  facilities  lend  themselves  more  readily  to  such 
tests  and  investigations.  The  investigations  to  which  our 
educational  institutions  lend  themselves,  must,  of  course,  be 
of  a  strictly  impartial  nature  and  the  results  made  avail- 
able to  all  designers. 

BOILER    AND    FIRE    BOX    DESIGN 

The  need  for  a  more  scientific  knowledge  of  the  condi- 
tions affecting  the  many  phases  of  the  problem  of  propor- 
tioning locomotive  boilers  and  fireboxes  is  very  generally 
felt.     Here  is  a  list  of  pertinent  subjects  for  investigation: 

1.  The  effect   o*'  grate  area  upon   firebox  evaporation. 

2.  The  effect  of  firebox  volume  upon  firebox  evaporation. 

3.  The  combined  effect  of  grate  area  and  volume  upon  firebox  evaporation. 

The  firebox  receives  practically  all  of  its  heat  by  radia- 
tion from  the  fuel  bed  and  flames,  and  the  amount  of  heat 
radiated  depends  upon  the  temperature  and  area  of  these 
heating  surfaces;  but  there  is  no  method  of  approximating 
them.  Does  the  heat  from  the  fuel  bed  pass  through  the 
flames  above,  or  is  it  absorbed  by  the  flames  and  radiated  by 
them  to  the  firebox  heating  surfaces?  In  other  words, 
knowing  the  temperature  of  the  flames  and  the  incandescent 
fuel  on  the  grates,  can  tlie  firebox  evaporation  be  calculated 
by  adding  the  area  of  fuel  l)ed  radiating  surfaces  to  the  area 
of  the  flames;  or  must  flame  area  alone  be  considered? 

The  information  needed  to  answer  these  questions  could 
be  secured  by  running  a  series  of  tests  with  fuel -of  different 
characteristics.  For  instance,  coke  (which  bums  without 
any  flame)  could  be  used  in  a  series  of  tests  to  determine  the 
firebox  evaporation,  followed  by  another  similar  series  of 
tests  using  medium  or  low  volatile  coal,  and  a  third  series 
of  tests  using  high  volatile  coal. 

Such  a  program  would,  no  doubt,  present  many  difficul- 
ties; but  a  university  equipped  with  a  modern  testing  plant, 
and  with  sufficient  funds  provided  for  this  work  could 
overcome  the  difficulties,  and  information  could  be  made 
available  which  would  be  of  vital  importance  for  a  correct 
understanding  of  the  fundamentals  of  firebox  design. 

4.  The  length  and  volume  of  combustion  chambers  required  for  the 
complete  combustion   of  various  kinds  of  coal. 

\t  present  there  is  no  definite  knowledge  as  to  the  value 
of  combustion  cliamber  space.  How  far  should  we  go  in 
installing  combustion  chambers?  What  should  the  length 
be  for  a  specific  grade  of  high  volatile,  low  volatile,  or  an- 
thracite coal? 

5.  The  relation  of  tube  length  to  diameter  necessary  for  the  highest 
combined  capacity  and  efficiency. 

This  should  be  worked  out  in  conjunction  with  combus- 
tion chambers,  as  the  lengthening  of  combustion  chambers 
necessarily  shortens  the  tubes.  Some  work  on  this  subject 
has  been  done  by  the  Pennsylvania  Railroad  at  its  Altoona 
testing  plant,  and  by  the  Babcock  &  Wilcox  Company.  The 
work  which  has  Ijeen  done,  however,  has  not  covered  a  suffi- 
ciently wide  range  of  conditions  and  the  conclusions  reached 
arc  not  definite  enough  to  be  wholly  satisfactory. 

Many  roads  have  been  experiencing  trouble  with  locomo- 
tives of  the  2-10-2  type  because  of  their  poor  steaming  quali- 
ties. This  is  due  primarily  to  their  long  tubes  and  the  in- 
adequacy of  the  front  end  arrangement.  Boiler  capacity 
and  efficiency  cannot  be  secured  by  merely  increasing  the 
boiler  heating  surface.  Indeed,  there  are  probably  many 
locomotives  in  service  the  boilers  of  which  have  more  heat- 
ing surface  than  they  need. 

No  attempt  has  recently  been  made  to  use  a  tube  in  the 
locomotive  boiler  smaller  than  two  inches  in  diameter.  To 
do  so  has  seemed  impracticable  because  of  the  impossibility 
of  keeping  small  tubes  open. 

But  are  the  troubles  arisin?  from  the  accumulation  of  solid 


matter  and  the  plugging  of  tubes,  due  primarily  to  the  size 
of  the  tubes?  Is  not  the  real  cause  to  be  found  in  the  con- 
ditions leading  to  imperfect  combustion  in  the  firebox? 
With  a  firebox  having  sufficient  grate  area,  combustion 
chamber  space  and  flameway,  a  means  for  thoroughly  mix- 
ing the  gases  and  an  air  supply  sufficient  to  approximate 
perfect  combustion,  could  not  the  plugging  of  tubes  be  elim- 
inated, or  so  greatly  reduced  as  to  make  the  use  of  tubes 
smaller  than  two  inches  in  diameter  entirely  practicable? 
It  is  known  that  the  efficiency  of  the  tubes  increases  as  the 
diameter  decreases,  and  the  successful  use  of  long  combus- 
tion chambers  with  short  tubes  depends  upon  the  possibility 
of  using  tubes  smaller  than  the  present  diameters. 

6.     Boiler  tube  performance. 

As  a  part  of  other  investigations  already  outlined  or  as 
a  separate  study,  it  might  be  of  value  to  determine  the  evap- 
oration of  boiler  tubes  for  different  portions  of  their  length, 
giving  more  information  as  to  the  curve  of  temperature  drop 
between  the  firebox  and  the  smokebox  than  is  now  avail- 
able. In  this  connection,  a  study  of  the  smokebox  vacuum 
necessary  to  pull  the  gases  through  tubes  of  varying  length 
and  inside  diameter  would  be  of  value. 

It  might  be  possible  to  arrive  at  satisfactory  conclusions 
in  such  a  study  by  experimenting  with  single  units.  For 
instance,  a  boiler  tube  2  in.,  2J4  in.  or  2^/2  in.  in  diameter 
could  be  inclosed  in  one  of  sufficiently  larger  diameter  to 
contain  about  the  same  amount  of  water  as  is  actually  heated 
l)y  a  single  tube  in  a  lotomotive  boiler.  These  units  Cyould 
be  made  up  in  different  lengths  and  the  necessary  tempera- 
ture and  draft  readings  determined  with  a  considerable  de- 
gree of  accuracy.  The  hot  gases  should  be  supplied  from  a 
furnace  or  some  other  source  giving  a  uniform  flow  and 
controllalile  temperature. 

FUELS   AND    COMBUSTION 

The  whole  subject  of  the  relative  value  of  a  wide  range 
of  fuels  is  awaiting  the  kind  of  attention  which  can  be  given 
to  it  only  where  test  plant  facilities  are  available.  In- 
valuable data  might  be  secured  from  a  series  of  compara- 
tive tests  of  oil  fired  and  coal  fired  boilers,  and  pulverized 
fuel  combustion  oft"ers  a  virgin  field  for  investigation. 

Tests  to  determine  the  most  efficient  rate  of  combustion, 
with  due  consideration  of  the  proper  balance  of  fuel  effi- 
ciency, over-all  efficiency  and  locomotive  capacity  would  un- 
doubtedly lead  to  better  firebox  design. 

DR.\FTING 

So  far  as  is  known,  there  have  never  been  any  reliable 
tests  made  to  determine  the  effects  of  air  openings  through 
the  grate  upon  firebox  temperatures  and  the  completeness 
of  combustion.  Firebox  temperatures,  proper  length  of 
flameway,  and  combustion  chamber  space  depend  upon  the 
air  supply.  There  are  many  railroads  in  this  country'  using 
grates  entirely  unsuited  to  the  character  of  the  coal  that  is 
being  burned.  Probably  most  of  them  could  use  grates  with 
more  air  openings  to  considerable  advantage.  In  a  general 
survey  of  locomotive  drafting  there  is  much  to  be  learned 
from  a  careful  study  of  ash  pan  and  grate  design. 

The  so-called  "Master  ^Mechanic's  front  end"  has  never 
been  adopted  by  all  the  railroads  in  this  country,  possibly 
for  the  reason  that  it  has  not  given  satisfaction  under  all  con- 
ditions. There  can  be  no  doubt  but  that  there  is  ample  room 
for  improvement  in  front  end  arrangement,  particularly  as 
to  the  exhaust  pipe  and  nozzle. 

If  the  efficiency  of  the  exhaust  depends  upon  the  entrain- 
ing action  of  the  steam,  there  is  no  logical  reason  whv  the 
present  form  cannot  be  improved  upon  by  increasing  the  en- 
training surface  of  the  jet.  Recent  tests  show  that  irregular 
shaped  nozzles,  such  as  those  of  the  rectangular,  dumb-bell 
or  internal  projection  form  possess  some  advantages  over 
the  ordinary  circular  type.     The  theory  of  the  entraining 
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action  of  the  jet  accounts  for  this,  but  how  far  this  theory 
holds  true  in  practice  has  not  yet  been  definitely  fixed. 

There  is  still  room  for  further  investigation  to  determuie 
the  most  efficient  diameter  and  shape  of  smoke  stack. 

Considerable  development  work  on  the  application  of 
mechanical  draft  to  locomotives  has  been  done  by  H.  B. 
MacFarland,  engineer  of  tests  of  the  Atchison,  Topeka  & 
Santa  Fe.  The  results  obtained,  however,  have  not  been 
conclusive  as  to  the  extent  to  which  increased  efficiency  in 
the  production  of  the  draft  may  be  obtained  by  the  substi- 
tution of  an  adequate  mechanical  draft  system  for  the  pres- 
ent exhaust  jet. 

SUPERHEATING 

Investigation  might  possibly  be  made  of  the  over-all  effi- 
ciency obtained  with  the  superheater,  considering  the  drop 
in  pressure  through  the  superheater  units.  In  this  connec- 
tion a  study  might  be  made  of  the  design  to  minimize  the 
pressure  drop  through  the  superheater. 

FEEDWATER  HEATING 

In  an  investigation  of  this  sul)ject,  a  determination  of  the 
per  cent  of  the  weight  of  steam  used  which  can  be  diverted 
without  detriment  to  the  draft,  would  be  of  interest. 

STEAM    DISTRIBUTION   AND    ECONOMY 

From  the  throttle  valve  to  the  exhaust  pipe  there  are  many 
features  of  the  steam  conveying  and  distribution  system,  the 
design  of  which  is  based  very  largely  upon  tradition.  In 
many  cases  material  improvement  might  be  effected  if  accu- 
rate data  as  to  the  effect  of  varying  proportions,  sizes,  etc., 
based  upon  a  thorough  investigation,  were  available  for  the 
designer.     Some  of  the  questions  involved  are: 

What  is  the  effect  of  varj'ing  sizes  and  proportions  of 
throttle,  dry  pipe  and  steam  pipe  upon  the  pressure  drop 
between  the  boiler  and  steam  chest? 

What  is  the  best  diameter  of  piston  valves  and  the  proper 
shape  of  steam  ports  from  the  standpoint  of  efficient  steam 
distribution  ? 

What  is  the  most  efficient  clearance  for  locomotive  cylin- 
ders and  what  value  setting  should  be  used  to  provide  the 
greatest  steam  economy  for  the  starting,  accelerating  and 
speed  requirements  of  different  classes  of  service? 

An  investigation  of  uniflow  cylinders. 

The  determination  of  leakage  past  piston  and  piston 
valve  packing  rings. 

MECHANICAL    I2SrVESTIGATIONS 

In  the  past  few  years  the  use  of  main  rods  with  solid 
back  ends  forged  integral  with  the  rod  has  greatly  increased. 
There  have  been  numerous  failures  around  the  opening  of 
this  type  of  rod.  The  only  remedy  so  far  applied  has  been 
to  add  more  and  more  metal  to  the  section,  making  it  larger 
and  heavier,  but  with  no  accurate  data  upon  which  to  base 
calculations  for  strength.  In  other  words,  the  design  of  this 
detail  has  been  developed  by  "cut  and  try"  methods. 

There  is  comparatively  little  data  on  the  strength  of  main 
rod  sections,  considered  as  columns.  It  has  been  suggested 
that  there  is  a  possibility  of  increasing  the  working  stresses 
now  used,  particularly  when  certain  high  grade  steels  are 
utilized.  The  determination  of  a  satisfactor}'  answer  to  this 
question  would  involve  tests  of  the  column  auction  of  full 
size  main  rod  sections. 

For  many  years  past  locomotives  have  constantly  been 
growing  larger  and  the  same  principle  of  equalization  has 
been  maintained  that  was  used  upon  the  smaller  and  lighter 
locomotives  built  for  rough  track  conditions  no  longer  com- 
monly existing  in  this  countr>'.  There  has  recently  been  a 
tendency  to  depart  from  these  established  methods  of  equali- 
zation and  to  make  a  partial  approach  to  what  may  be  termed 
the  European  method  of  spring  suspension.  This  is  a  prob- 
lem about  which  we  know  ver>'  little  and  the  importance 


of  which  is  gradually  becoming  realized  by  railroad  men. 
The  investigations  at  the  time  of  the  Woodfewn  wreck  on 
the  electrified  division  of  the  New  York  C^tral  developed 
the  fact  that  there  was  practically  no  experimental  data  as  to 
flange  pressures  and  tracking  of  rigid  wheel  bases  such  as 
are  used  on  locomotives,  when  operating  around  curves. 
Since  that  time  some  theoretical  studies  of  this  question  and 
a  few  actual  tests  have  been  made.  The  extent  of  the  work 
so  far  done,  however,  has  not  led  to  results  which  are  gen- 
erally considered  conclusive.  This  is  one  of  the  most  im- 
portant questions  confronting  the  designer  and  one  which 
is  very  well  suited  to  more  extensive  experimental  work.  .\ 
study  of  the  resistance  of  various  t}'pes  of  engine  truck  cen- 
tering devices  would  also  be  of  value  in  a  general  study  of 
the  tracking  of  locomotives.  These  investigations  would  re- 
quire road  tests. 

For  many  years  locomotives  have  not  only  been  constantly 
•increasing  in  size  and  capacity  through  the  development  of 
new  t}^es,  but  axle  loads  have  been  ver\'  materially  in- 
creased on  all  types.  As  a  result  axles  have  increased  in 
diameter  until  now  it  is  not  unusual  to  find  them  with  jour- 
nals as  large  as  18  in.  in  diameter.  An  investigation  of  the 
limiting  peripheral  speed  of  bearings  in  relation  to  the  unit 
bearing  pressure  would  furnish  the  designer  with  scxne  much 
needed  data.  Closely  related  to  this  subject  is  the  question 
of  the  most  efficient  shape  6f  crouTi  bearings  from  the  stand- 
point of  lubrication  and  freedom  frtMn  heat.  The  tw^o  would 
require  co-ordinate  investigation. 

This  is  only  one  of  the  investigations  which  would  be 
required  in  a  thorough  general  survey  of  the  internal  re- 
sistance of  the  locomotive  and  tender,  the  results  of  which 
might  be  the  basis  for  refinements  in  running  gear  design. 

CAR    DESIGN 

Formulae  for  the  design  of  the  various  members  of  cars, 
both  passenger  and  freight,  are  based  upon  the<M^tical  anal- 
ysis of  the  stresses  involved.  Would  not  a  series  of  tests  laid 
out  to  prove  the  correctness  of  these  formulae,  and  especially 
to  establish  correct  design  of  connections,  lead  to  much 
greater  certainty  in  securing  well  balanced  designs  ?  The 
growing  weight  of  equipment  is  getting  to  be  a  matter  for 
serious  consideration.  In  a  design  not  perfectly  balanced, 
where  the  strength  of  many  details  is  in  excess  of  the  strength 
of  the  weakest  points  of  the  design,  it  is  obvious  that  un- 
necessary weight  is  being  included. 

No  doubt  there  may  be  differences  of  opinion  among 
engineers  as  to  the  advisability  of  attempting  to  solve  some 
of  the  problems  mentioned  by  impartial  technical  investi- 
gations, as  suggested.  On  the  other  hand,  no  doubt,  other 
subject?  suitalile  for  study  in  the  laboratory  or  on  the  test- 
ing plant  will  suggest  themselves  to  each  individual  who  is 
thoroughly  conversant  with  the  many  difficult  problems 
confronting  the  locomotive  designer.  In  the  list  of  subjects 
mentioned  here  alone,  there  are  enough  that  are  beyond  con- 
troversy to  indicate  very  clearly  the  possibilities  for  the  more 
intensive  utilization  of  the  facilities  of  the  universities 
equipped  for  teaching  railway  mechanical  engineering. 

It  is  hardly  necessary  to  call  attention  to  the  fact  that  in 
the  conduct  of  such  investigations  some  concessions  might 
often  be  necessarj'  from  the  purely  academic  point  of  view, 
in  order  that  the  results  obtained  might  square  with  eco- 
nomic conditions  and  the  many  limitations  within  which  the 
designer  must  work.  In  meeting  these  conditions,  however, 
it  would  probably  not  be  necessary  entirely  to  divorce  these 
practical  studies  from  the  purely  educational  utilization  of 
the  laborator}'  and  test  plant  facilities.  Would  not  the  prac- 
tical study  of  such  problems  in  the  university  laboratory 
and  testing  plant  afford  the  engineering  student  an  oppor- 
tunity to  acquire  a  conception  of  the  practical  limitations 
under  which  he  must  apply  his  theoretical  training,  which 
so  many  college  graduates  lack  today? 


ONE  OF  THE  GREAT  strategic  points  in  the  railway 
battle  front  is  the  engine  house.  It  is  the  work  of  the 
men  at  this  point  that  has  contributed  largely  to  the 
success  with  which  the  railways  have  been  able  to  meet  the 
greatest  demands  for  transpor- 
tation in  history.  It  is  a  point 
that  must  be  reinforced  both 
by  men  and  by  facilities.  On 
some  roads  it  is  the  neck  of 
the  bottl^  on  which  concen- 
trated etfort  must  be  placed. 
The  suggestions  given  in  the 
following  communications  will 
help  to  solve  some  of  the 
problems : 


T 


HE  RAILWAYS  of  this  country  need 
locomotives.  The  demands  of  our  Al- 
lies make  it  impossible  for  us  to  buy 
what  is  needed  to  replace  those  that  are  ob- 
solete and  which  are  no  longer  fit  to  run. 
We  must  get  more  service  from  our  existing 
power.  One  way  is  to  handle  the  locomo- 
tives more  rapidly  at  the  engine  terminals. 
This  requires  a  good  roundhouse  organiza- 
tion and  adequate  terminal  facilities. 

F.  P.  Roesch  of  the  El  Paso  &  Southwest- 
ern tells  how  these  facilities  may  be  im- 
proved on  any  railroad  at  the  present  time. 
F.  J.  Harrison  mentions  improvements  in 
enginehouse  organization  on  the  B.  R.  &  P. 

All  of  the  articles  in  this  series  contain 
concrete  suggestions  which  will  lead  to  de- 
creasing the  time  a  locomotive  spends  in  the 
terminal.  Above  all  things,  the  locomotive 
must  be  sent  out  of  the  terminal  fit  to  do  its 
full  work.  Adequate  supervision  and  in- 
spection are  absolutely  necessary. 


Visit  the  average  terminal  and  see  how  they  are  tixcd  fur 
track  room,  tracks  to  and  from  the  turntable,  cinder  and  in- 
spection pits,  coal,  water,  supply  and  sand  facilities,  and 
the  point  at  once  becomes  clear.  When   we   realize  that   results 

cannot  Ije  obtained  with  poorly 
arranged,  inadequate  or  con- 
gested terminals,  and  these 
matters  are  corrected,  a  long 
step  will  be  taken  toward  the 
conservation  or  full  utiliza- 
tion of  motive  power. 

The   matter   of   roundhouse 


IMPROVE    THE    ENGINE 
TERMINAL  FACILITIES 

BV  F.  P.  ROESCH 
Master  Mechanic. El  Paso  &  Southwestern 

When  power  is  in  demand, 
requiring  a  quick  turn,  the 
critical  point  is  outside,  and 
not  inside,  of  the  roundhouse. 
No  doubt  many  will  take  ex- 
ception to  this  statement,  but 
I  believe  afterthought  will 
prove  to  them  that  this  is  cor- 
rect. 

The  number  of  men, 
mechanical  facilities,  tools, 
etc.,  inside  of  the  roundhouse 
are  usually  adjusted  to  meet 
the  demand.  Conditions  are 
so  variable  at  different  ter- 
minals that  no  hard  and  fast  rule,  in  so  far  as  organization  rods,  tightening  loose  nuts,  applying  split  and  cotter  keys, 
is  concerned,  can  be  laid  down.  However,  regardless  of  the  etc.,  the  helper  to  follow  the  inspector  and  look  after  these 
character  and  efficiency  of  this  organization,  it  is  axiomatic  details  as  directed.  Such  matters  can  be  handled  on  the 
that  until  there  is  something  to  work  on  the  organization  may  inspection  pit  in  this  manner  in  less  time  than  it  would 
as  well  be  non-existent.  In  other  words,  the  inside  facilities  take  the  inspector  to  write  out  or  report  the  defects.  The 
are  valueless  until  the  engines  requiring  them  get  into  the  object  in  doing  this  work  on  the  inspection  pit  is  to  have 
roundhouses.       Therefore,    the    critical    point    is    outside,      wedges  set  up  while  bo.xes  and  journals  are  warm  and  ex- 


organization  has  repeatedly 
been  well  covered  by  other 
writers  and  as  in  this  matter 
local  conditions  must  govern 
no  reference  will  be  made 
herein  covering  this  feature, 
except  a  passing  reference  to 
outside  inspectors,  as  these 
can  be  utilized  to  good  ad- 
vantage in  all  cases,  regardless 
of  inside  organization. 

An  analysis  of  the  terminal 
movement  would,  therefore, 
indicate  the  following: 

Inspection  Pit. — The  first 
requisite,  regardless  of  whether 
the  power  is  pooled  or  as- 
signed, is  a  proper  inspection 
pit  with  competent  inspectors 
and  helpers.  In  organizing 
this  force,  use  men  as  helpers 
who  can  make  repairs  that  do 
not  require  a  machinist,  such 
as  setting  up  wedges,   keying 
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panded  and  to  have  injectors,  air-pumps,  etc.,  tested  under 
full  steam  pressure. 

Cinder  Pit. — The  next  move  is  to  the  cinder  pit.  The 
capacity  and  length  required  depend  on  the  cinder  handling 
facilities.  But  in  every  case  too  much  pit  for  average  busi- 
ness is  far  better  than  too  little  or  just  enough,  as  the  cinder 
and  engine  capacity  of  this  pit  governs  the  time  required 
for  knocking  rires  and  cleaning  ash  pans. 

Turntables. — The  next  move  is  on  to  the  turntable.  This 
is  a  weak  point  in  the  average  terminal — often  too  short, 
requiring  slow  movement,  extreme  care  and  nice  adjustment 
for  spotting  of  the  locomotive  to  balance,  and,  also,  too 
frequently,  hand  operated.  Labor  is  too  scarce  today  and 
time  too  valuable  to  put  up  with  the  short  hand-operated 
turntable.  Motors  should  be  used,  either  air,  gasoline  or 
electric.  If  air.  it  should  preferably  be  furnished  from  the 
shop  compressor. 

Roundhouse. — The  next  move  is  into  the  roundhouse 
and  here,  aside  from  the  force  employed,  three  distinct 
items  enter  largely  into  the  time  element,  namely,  boiler  wash- 


Class 
Eng. 
F  8  S 
G  1 
F  3  S 
F  6  S 


To  Empty 
Boiler 

.  .40  min. 

.  .45  min. 
, .  .50  min. 
, .  .30  min. 


Hot   Water   System. 
Time  used 


Washing 

1  hr.  40  min. 
1  hr.  10  min. 
1  hr.  25  min. 
1  hr.  10  min. 


Filling 

18  min. 
20  min. 
25  min. 
18}4  min. 


Get  100  1b. 

Steam 

41  min. 
45  min. 
47  min. 
39}/^  min. 


Coal 
(lb.) 

1,212 
1,318 
1,152 
1,201 


Water 


roundhouse  doors,  or  to  cause  personal  injury  to  the  men  as 
they  may  trip  over  it  while  climbing  on  or  off  the  locomotive. 
A  bucket  full  of  sawdust  or  mill  shavings  saturated  with 
one-half  gallon  of  fuel  oil  spread  evenly  on  a  4-in.  bed  of 
coal  will  cost  less,  will  kindle  a  fire  more  evenly  and  quickly, 
will  eliminate  all  possibility  of  nails,  spikes,  etc.,  getting 
into  the  grates  and  will  leave  the  fire  in  much  better  con- 
dition than  any  scrap  wood  kindled  fire.  The  scrap  wood 
can  be  used  to  much  better  advantage  elsewhere. 

Roundhouse  Blower. — In  order  to  stimulate  the  fire,  forced 
draft  is  necessary.  This  means  a  blower  line  of  sufficient 
capacity  to  carry  a  pressure  of  not  less  than  50  lb.  Too 
frequently  do  we  see  roundhouses  with  a  small  exposed 
blower  line  of  a  capacity  so  restricted  that  if  three  or  more 
blowers  are  hooked  to  it  at  the  same  time  no  blower  receives 
sufficient  steam  to  create  the  required  draft,  with  the  result 
that  either  some  or  all  of  the  engines  are  delayed. 

Storage  Tracks. — When  the  roundhouse  forces  are  through 
with  a  locomotive,  if  roundhouse  room  is  required,  it  should 
1)6  moved  out;  and  this  again  means  storage  tracks  on  which 
locomotives  can  be  stored  until  they  are  called,  so  as  not 
to  interfere  with  in-  or  out-bound  power.  Oq  the  outbound 
movement  sand,  water,  coal  and  engine  supplies  should 
be  taken,  the  facilities  for  taking  on  these  supplies  to  be  so 
located  as  to  cause  no  delay. 

The  above  refers  to  the  usual  daily  movement  of  all 
locomotives  requiring  boilers  washed  or  water  changed  and 


Cold  Water  Washout   System. 


Class  Eng.  To  Cool 

G  1        2  hr.     S  min. 

F  8  S 2  hr.  20  min. 

F  6  S 2  hr.    18  min. 


To  Empty 

1  hr.  15  min. 
1  hr.  20  min. 
1   hr. 


Total 
hr.  20  min. 
hr.  40  min. 
hr.   18  min. 


Washing 
hr.   10  min. 
hr.  30  min. 
hr.    13  min. 


Filling 

55  min. 
60  min. 
55  min. 


Get  100  lb. 
Steam 

2  hr.   10  min. 

2  hr. 

2  hr.     7  min. 


Coal 
(lb.) 

2,110 
1,896 
2,014 


Water 
Est'd 

(Gal.) 
3.500 
3,500 
3,500 


Savi.vc  in   Favor  of  Hot  Water  Washout   System. 


Class  Eng.  Time 

F   6    S    4  hr.  55  min. 

F  8    S    4  hr.   51   min. 

G    1         4  hr.  25  min. 


Water  Coal 

(Gal.)  (lb.) 

3,500  813  plus  30  equals  843 

3,500  684  plus  30  equals  714 

3,500  792  plus  30  equals  822 


.\VERACE   FOR  AlL  FREIGHT    SERVICE. 

Time  Water  Coal 

4  hr.  55  min.  3,500  Gal.  759  lb. 

Saving  for  Ten  Engines  Washed  or  Water  Changed  Daily. 

47!<3  engine  hours    @    $50   per   day $100.00 

3,500  gallons  of  water   @   6  cents  per   1,000   gal 2.15 

7,590   lbs.   of  coal   @    $6.91   per  ton 26.10 

Total    $128.15 

Less  interest  and  depreciation   on   $10,000   investment 7.56 


$120.59 


ing  facilities,  firing  up  methods  and  steam  pressure  on  round- 
house blower  line.  For  washing  the  boiler  effectively, 
quickly  and  without  damage,  the  use  of  a  hot  water  system 
is  imperative.  To  illustrate  the  possible  saving  in  time,  a 
table  is  shown  covering  actual  results  daily  obtained,  as  com- 
pared with  the  previous  system  of  cold  water  washing. 
With  the  hot  water  system  the  boilers  are  washed  with 
water  at  pressure  of  125  lb.  and  at  a  temperature  of  150  deg., 
and  are  filled  with  water  at  a  temperature  of  from  212  deg. 
to  215  deg.  Consequently,  when  the  boilers  are  filled  the 
water  is  already  beginning  to  make  steam.  Another  item 
to  be  considered  is  that  during  the  blowing  off  and  filling 
periods  the  roundhouse  is  not  full  of  steam  and  noise,  which 
enables  men  to  work  about  the  locomotive  in  comfort  and 
safety. 

Firing  up. — After  the  boiler  is  washed  and  filled,  the 
proposition  is  to  get  steam  as  rapidly  as  possible.  Loading 
a  tank  with  scrap  wood  is  expensive,  time  wasting  and 
dangerous.  Expensive,  in  that,  even  though  the  wood  used 
is  scrap,  much  better  results  can  be  obtained  otherwise. 
Time  wasting,  in  that  it  takes  time  to  throw  it  on  and 
interferes  with  the  hostler,  or  others,  getting  on  or  off  the 
engine.     Dangerous,  in  that  it  is  liable  to  fall  off,  catch  on 


the  facilities  named  can,  and  should  be,  installed  in  every 
terminal  where  25  or  more  locomotives  per  day  are  washed 
and  turned.  Only  those  who  have  been  "up  against  it," 
as  the  saying  is,  realize  the  enormous  loss  of  time  due  to 
poor  outside  facilities  and  old  fashioned  low  pressure  cold 
water  boiler  washing  methods. 

LOCOMOTIN'E    TERMINAL    DELAY 

There  are  terminals  where  locomotives  stand  from  six  to 
ten  hours  waiting  their  turn  on  the  cinder  pit,  all  of  which 
time  could  be  conserved  and  utilized  to  handle  trains  over 
the  road.  An  increased  force  under  such  conditions  would 
necessitate  sufficient  men  to  handle  the  peak  load  and,  con- 
sequently, entail  a  loss  during  slack  hours,  even  if  men  were 
available.  At  the  present  time,  however,  when  labor  is  at  a 
premium,  facilities — under  which  term  can  be  included  every- 
thing such  as  machinery,  tracks,  pits,  etc. — must  take  the 
place  of  hand  labor  if  results  are  wanted. 

In  a  paper*  read  by  G,  S.  Goodwin  l^efore  the  Western 
Railway  Club  in  Februar)-,  1915,  on  "The  Value  of  a  Loco- 
motive," he  gives  the  average  roundhouse  detention  as  6  hr. 
49  min.  At  a  terminal  the  wTiter  has  in  mind  where  the 
facilities  named  a]x)ve  obtain,  the  average  time  locomotives 
are  held  at  terminals,  including  those  receiving  the  monthly, 
quarterly  and  annual  Federal  test,  runs  from  4  hr.  to  5  hr.  1 5 
min.,  figuring  from  the  time  the  locomotives  reach  the  ter- 
minal until  again  set  out  ready  for  service.  This  shows  a 
saving  over  Mr.  Goodwin's  figures  of  not  less  than  1  hr. 
.50  min.  per  locomotive,  taking  the  longest  detention  into 
consideration.  Another  means  for  decreasing  terminal  engine 
hours  is  by  turning  the  engines  promptly  at  intermediate 
terminals  and  send  them  back  with  fresh  crews. 

In  justice  to  those  who  do  their  railroading  in  cold  coun- 
tries, it  should  be  stated  that  the  figures  herein  shown  apply 
where  weather  conditions  are  ideal,  in  that,  at  no  time,  is 
the  weather  so  inclement  that  the  inspection  and  other  de- 
tails mentioned  cannot  be  handled  outside. 

•  See  Railway  Age  Gazette.  Mechanical  Edition,  March,   1915.  page   118. 
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METHOD  OF  SUPERVISING  RUNNING  REPAIRS 

BY  E.  J.  HARRISON 
Superintendent  of  Motive  Power,  Buffalo,  Rochester  &  Pittsburgh 

We  have  organized  gangs  in  our  engine  houses  under  a 
gang  leader,  which  consist  of  from  two  to  six  men — that  is, 
we  will  have  a  gang  handling  driving  box  work,  one  shoe 
and  wedge  work,  one  crosshead  and  piston  work,  one  spring 
rigging,  one  firebox  and  flue  work,  one  tender  work,  etc. — 
and  it  is  working  out  very  successfully.  We  have  also  placed 
at  roundhouses  a  man  that  we  call  "final  inspector."  When 
a  locomotive  arrives  at  the  cinder  pit  it  is  inspected  by  a 
man  who  reports  the  repairs  needed  on  Form  829-A  (Fig.  1) 
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Fig.    1. — Inspectors    Repair    Report. 


and  this  form  is  then  sent  to  the  roundhouse  clerk  by  a  boy 
whom  we  call  a  "runner."  The  clerk  then  copies  the  work 
in  the  work  report  book  that  is  reported  by  both  the  engineer 
and  the  inspector.  Each  individual  item  of  repairs  is  made 
out  on  a  work  order,  Form  830  (Fig.  2),  which  the  boy 
takes  to  the  roundhouse  foreman  who  distributes  the  work  to 
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Fig.   2. — Work    Order   for    Engine    Repairs. 

the  gang  leaders.  After  the  work  is  done  the  slip  is  given 
to  the  "final  inspector"  who  determines  whether  it  is  prop- 
erly done  or  not,  and  he  does  not  "O.  K."  it  unless  it  is 
properly  done.  If  it  is  improperly  done  he  calls  the  round- 
house foreman's  attention  to  it,  and  he  gives  it  immediate 
attention.  After  the  work  is  "O.  K."  and  the  slip  is  signed 
by  the  "final  inspector,"  it  is  then  delivered  to  the  round- 
house foreman.  This  gives  him  an  opportunity  to  see  the 
slip  before  the  work  is  distributed  and  after  the  work  is 
completed.  He  then  notifies  the  train  despatcher  that  the 
engine  is  ready  for  service.  At  the  end  of  the  day  these 
slips  are  laid  on  the  general  foreman's  desk. 


KEEP  ENGINES  ON  THE  ROAD 

BY  F.  W.  TAYLOR 
Superintendent  of  Motive  Power,  Missouri,  Kansas  &  Texas 

The  "slogan"  at  roundhouses  or  terminals  should  be,  "Keep 
engines  on  the  road  and  stop  failures,"  and  no  locomotive 
should  be  despatched  unless  the  foreman  is  reasonably  sure 
it  is  in  condition  to  make  a  successful  round  trip. 

The  cleaning  of  fires  and  coaling  should  be  done  in  the 
shortest  possible  time.  The  filling  of  sand  boxes  should  be 
done  at  the  same  time  the  tank  is  filled  with  water. 

Hot-water  washing  out  and  filling  up  plants  will  increase 
the  life  of  the  boiler,  reduce  boiler  repairs  and  shorten  the 
time  to  raise  steam  and  should  be  in  every  terminal. 

Locomotives  should  be  turned  on  power  driven  turntables. 

Each  terminal  should  be  equipped  with  either  oxy-acetylene 
or  electric  welding  and  cutting  outfits,  with  a  competent  man 
to  operate  them. 

Labor  saving  devices  should  form  a  part  of  every  round- 
house equipment. 

The  firing  up  of  locomotives  should  be  handled  with  des- 
patch, and  for  this  there  should  be  an  efficient  blower  line. 

The  enginemen  can  materially  assist  in  the  quick  turning 
of  locomotives  at  terminals  by  making  clear  work  reports. 

The  little  repair  jobs  on  locomotives  should  receive  prompt 
attention,  so  that  they  will  not  grow  and  multiply  until  they 
become  big  enough  to  hold  the  locomotives  out  of  service. 

Last  but  not  least,  a  thoroughly  competent  and  resourceful 
foreman  should  be  placed  in  complete  charge  of  all  round- 
house work. 

THE  INDIVIDUAL  IS  THE  VITAL  FACTOR 

BY  JOHN  C.  MURDOCK 
Allston,  Mass. 

The  most  important  and  patriotic  duty  a  man  can  perform 
for  this  country  at  this  time  is  to  work  just  as  hard  and  as 
steady  as  he  possibly  can,  and  at  the  same  time  keep  in 
good  spirits  with  the  thought  of  having  applied  himself  to 
something  worthy  of  a  ?ui)reme  effort. 

My  experience  with  enginehouse  work  has  been,  that  many 
things  are  done  to  satisfy  the  particular  whims  of  some 
people.  For  instance,  in  ordinary  times  valve  gears  have 
been  taken  down  and  a  small  amount  of  slack  taken  up,  and 
main  rod  and  side  rod  brasses  have  been  reduced  and  re- 
newed, when  they  both  may  have  gone  longer,  etc.,  because 
some  person  wanted  his  engine  fixed  up. 

In  extraordinary  times  supervision  is  the  mainstay  and 
the  job  should  be  run  from  the  top  down  instead  of  from 
the  bottom  up.  In  making  a  supreme  effort  the  persons  in 
charge  must  be  immune  to  criticism  and  work  along  with 
confidence  and  feel  that  every  knock  is  a  boost.  The  dif- 
ferent members  of  the  organization  must  get  close  together 
and  pare  down  the  individual  wants  and  hobbies. 

The  engine  despatcher  should  make  a  personal  effort  to 
so  switch  the  locomotives  that  those  will  get  inside  first  which 
are  wanted  first  and  in  this  manner  keep  the  repair  force 
working  the  locomotives  out  in  rotation,  thereby  saving  time 
lost  in  shifting  from  one  locomotive  to  another. 

The  present  situation  calls  for  special  exertion  of  the  in- 
dividual; each  and  every  man  concerned  must  make  himself 
a  committee  of  one  to  see  that  this  is  done.  Everyone  from 
the  top  down  to  the  bottom  should  have  this  in  mind  and  in 
running  against  "knocks"  they  should  not  let  anything  get 
in  under  the  skin. 

The  railroads  are  the  arteries  of  this  countr)-,  transporting 
the  potential  power  of  its  natural  resources  to  the  place 
where  it  will  do  the  most  good,  and  every  individual  should 
see  to  it,  insofar  as  he  is  able,  that  he  assists. 

The  slogan  of  today  on  the  railways  should  be:  "Work 
hard  and  everything  else  will  take  care  of  itself."  This  will 
be  particularly  true  where  there  is  plenty  of  supervision. 
Also — "Have  confidence  in  your  superior  officers." 
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np'HE  SUCCESS  with  which  the  railroads  will  meet  the 
demand  for  freight  cars  during  the  remainder  of  the 
winter  depends  to  a  very  large  extent  upon  the  despatch 

and  thoroughness  with  which  the  cars  are  repaired  and  put 

through  the  terminals.   During 

the  past  year  only  about  80,- 

000    freight    cars    have    been 

ordered  for  use  in  the  United 

States  and  Canada.     This  is 

the   smallest   number   ordered 

during   one   year  since   1908. 

The  situation    is    serious    and 

demands     that     the     greatest 

efforts  be  made  to  keep  what 

cars  there  are  in  service  and 

to  keep  them  moving.     With 

governmental    control    of    the 

railways  help  is  expected  and 

without  doubt  before  this  arti- 
cle is  read  by  many  positive 

steps  will  have  been  taken  to 

increase  the  freight  car  supply. 

Whatever   assistance  is   given 

will    not    be    felt    for    a    few 

months  at  least  and  in  the  in- 
terim the  car  supply  must  be 

maintained    at    a    maximum. 

The  car  repair  and  inspection 

forces  can  contribute  very  ma- 
terially to  this  end. 


REPAIR  CARS  PROPERLY 
AND  PROMPTLY 

Late  in  the  spring  the  Ex- 
t'cutive  Committee  of  the  Spe- 
'ial  Committee  on  National 
iJefense  of  the  American  Railway  Association,  about  one 
iiionth  after  its  formation,  issued  an  appeal  to  the  railroads 
requesting  that  the  number  of  freight  cars  under  repair  be 
reduced.  This  had  its  effect  and  an  improvement  was 
■^hown  in  the  following  months.  With  the  tremendous  busi- 
ness, however,  and  the  shortage  of  labor  there  have  been  ten- 
dencies for  the  roads  to  neglect  the  smaller  defects.     Com- 


LL  transportation  systems  .  .  . 
shall  be  operated  as  a  national 
system  of  transportation,  the 
common  and  national  needs  being  in  all  in- 
stances  held  paramount  to  any  actual  or  sup- 
posed corporate  advantage.  All  .  .  .  roll- 
ing stock  and  other  transportation  facilities 
are  to  be  fully  utilized  to  carry  out  this  pur- 
pose without  regard  to  ownership." 

This  is  an  extract  from  the  first  order 
issued  by  Director-General  McAdoo.  It  will 
solve  many  problems  for  the  car  department 
forces.  It  is  a  command  that  many  will  be 
glad  to  obey.  It  should  eliminate  many  mis- 
understandings regarding  repairs  to  foreign 
cars.  It  makes  it  possible  to  settle  many 
controversies  promptly.  There  is  now  no 
"foreign  car"  except  in  name.  The  sole 
problem  is  to  use  the  rolling  stock  to  the 
fullest  extent,  holding  the  national  needs 
"paramount  to  any  actual  or  supposed  cor- 
porate advantage." 


menting  on  this  fact  J.  C.  Fritts,  master  car  builder  of  the 
Delaware,  Lackawanna  &  Western,  says: 

"One  of  the  most  important  thoughts  is  that  conveyed  by 
the  old  saying  we  have  all  heard:   'A  stitch  in  time  saves 

nine."  At  this  time,  when  cars 
ire  so  badly  needed,  along 
ivith  the  scarcity  of  labor  and 
material,  the  general  tendency, 
no  doubt,  will  be  to  load  cars, 
if  they  are  able  to  handle  the 
lading  with  any  degree  o^  safe- 
ty, without  making  the  small, 
minor  repairs.  This  is  a  very 
serious  mistake  and  will  even- 
tually result  in  the  cars  being 
taken  in  requiring  heavy  re- 
pairs. In  reviewing  my  29 
years'  experience  in  car  main- 
tenance, there  is  nothing  so 
detrimental  to  the  maintenance, 
of  equipment  as  to  neglect  the" 
making  of  light  or  minor  re 
pairs  in  time  to  save  a  greater 
expense  a  little  later  on.  as 
well  as  the  loss  of  the  use  of 
the  car." 

Speaking  further  on  the 
general  subject  of  car  con- 
servation,  he  says: 

"All  railroads  should  en- 
deavor to  keep  at  the  work  of 
reinforcing  some  of  their  older 
t}pes  of  cars  by  apptying  steel 
underframes  and  such  rein- 
forcements as  in  their  judg- 
ment might  be  economical.  I 
realize,  of  course,  that  in  many  instances  it  is  hard  to  obtain 
material,  as  well  as  labor,  but  if  ever\'  railroad  throughout 
the  countr}'  would  do  as  much  of  this  as  it  is  possible  for 
them  to  do.  the  general  effect  would,  no  doubt,  be  felt,  as 
every  time  a  weak  car  is  made  strong  it  increases  the  effi- 
ciency as  a  whole  just  that  much. 

"The  railroad  companies  should  put  their  oldest  and  weak- 
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est  cars  in  special  service,  wherever  there  is  an  opportunity 
to  do  so.  In  making  this  statement,  I  have  in  mind  observ- 
ing on  a  certain  road  new  cars,  of  the  strongest  construc- 
tion, being  used  in  ash-pit  service,  while  the  older  and 
weaker  cars  were  being  handled  in  the  heavy  trains.  In 
this  instance,  I  believe  very  much  better  results  could  be 
obtained  if  the  older  equipment  had  been  used  for  this 
special  service  and  the  strong,  sturdy  cars  used  in  the  regu- 
lar coal  traffic." 

T.  J.  O'Donnell,  arbitrator  of  the  Niagara  Frontier  Car 
Inspection  Association,  calls  attention  to  the  necessity  of 
making  permanent  repairs: 

"We  should  all  realize  the  necessity  of  making  perma- 
nent repairs,  especially  to  the  body  of  the  car  when  condi- 
tions and  circumstances  will  permit,  rather  than  'toggle' 
the  car  up  for  the  load  that  is  in  it  at  the  time.  This  would 
apply  mostly  to  sills,  ends,  door  posts  and  other  items  where 
the  load  seems  to  catch  the  car  more  particularly.  We 
should  give  particular  attention  to  the  defects  on  the  wheels 
and  all  do  our  share  of  this  work  so  that  it  will  not  all  fall 
on  a  certain  few  repair  points. 

"The  upkeep  and  maintenance  of  air  brake  equipment  is 
ver\'  important  and  should  be  kept  in  our  minds  at  all  time?. 
They  should  be  given  best  of  attention,  especially  on  high- 
class  freight  such  as  stock,  refrigeration  and  cars  that  are 
run  for  long  distances.'' 

DESTROYING    CARS 

Another  master  car  builder  tells  of  the  extent  to  which 
his  road  is  going  in  the  matter  of  demolishing  old  cars.  A 
short  time  ago  the  following  instructions  were  issued: 

"On  account  of  the  high  prices  and  the  inability  to  re- 
ceive new  equipment  or  material  to  rebuild  cars,  it  is  neces- 
sar\'  that  the  practice  of  destroying  cars  badly  damaged  in 
wrecks  (which  was  good  practice  in  normal  times)  be 
changed  until  the  end  of  the  war  or  until  conditions  are 
more   nearly   normal. 

"Any  wood,  composite  or  steel  cars  (except  a  few  low  side 
steel  gondola  or  cinder  cars)  which  are  damaged  in  wrecks 
must  not  be  burned,  but  must  be  brought  into  the  shops  and 
repaired.  If  all  of  the  wood  work  is  broken  and  destroyed, 
the  metal  parts  must  be  loaded  up  and  brought  into  the 
shops  without  dismantling,  and  the  car  rebuilt  using  the 
old  metal  parts. 

"If  the  body  of  the  car  has  been  burned,  the  metal  parts 
must  be  brought  to  the  shop  without  dismantling  and  used 
to  rebuild  the  car. 

"The  above  includes  box,  coal,  gondola,  flat,  stock, 
produce  and  refrigerator  cars  and  all  work  and  service  cars, 
snow  plows,  etc." 

DELAY  TO  FOREIGN  CAR  REPAIRS 

On  August  17,  a  circular  was  issued  by  the  executive  com- 
mittee of  the  A.  R.  A.  Committee  on  National  Defense  call- 
ing attention  to  the  large  amount  of  unnecessary  delay  in 
repairing  foreign  cars.  When  a  railroad  car  shop  repairs 
a  freight  car  belonging  to  another  road,  and  has  to  send  to 
that  other  road  for  material,  it  has  to  bear  not  only  the  cost 
of  the  per  diem  charge  on  the  car  while  it  is  waiting,  but  also 
the  loss  of  the  car  in  service;  and  in  the  present  scarcity  of 
cars  this  is  a  serious  item.  One  large  railroad  found  that 
there  was  an  average  delay  of  14  days,  from  the  date  of  its 
orders  for  material  from  ouTiers,  to  be  used  on  foreign  cars, 
to  the  date  the  material  was  shipped;  and  a  further  delay 
of  31  days  (average)  from  the  time  the  material  was  shipped 
until  it  was  received.  These  figures,  very  likely,  may  show 
the  general  average  throughout  the  country. 

Attention  was  called  to  the  fact  that  the  Master  Car 
Builders'  rules  permit  the  use  of  unstandard  parts  under 
certain  conditions,  provided  the  car  can  be  made  safe  and 
serviceable;  and  the  association  has  recommended  and  urged 


members  to  take  advantage  of  this  provision  of  the  rules. 

A.  M.  Darlow,  assistant  to  the  president  of  the  Buffalo 
&  Susquehanna,  referring  to  this  same  thing,  says: 

"Cars  are  held  at  repair  yards  for  long  periods  awaiting 
the  receipt  from  the  owners  of  manufactured  and  special 
articles  standard  to  those  cars.  These  cars  might  be  re- 
paired and  made  safe  to  run  without  such  delays  by  the 
use  of  such  material  and  parts  as  are  available.  The  Ameri- 
can Railway  Association  recommended  this  practice  biit  it 
is  not  being  followed  in  some  cases." 

A  superintendent  of  motive  power  of  a  road  in  the  West 
finds  occasion  to  make  a  similar  criticism.     He  says: 

"Further,  car  equipment  should  not  be  held  by  foreign  lines 
for  the  owners  to  send  repair  parts.  Any  amount  of  equip- 
ment is  tied  up  on  foreign  lines  for  weeks  and  months  waiting, 
possibly,  for  some  small  repair  part  that  could  have  been 
made  and  applied  to  the  car  and  the  car  put  in  sgfvice  with 
a  minimum  delay,  were  it  not  for  the  fact  that  tKere  -fs  a  rule 
that  says  wrong  repairs  shall  not  be  made  Jg  your  neigh- 
bor's car  without  your  neighbor  being  reimbursed  for  the 
cost  of  correcting  such  wrong  repairs." 

RUN,  REPAIR  OR  TRANSFER 

The  transferring  of  loads  has  become  a  very  live  issue  at 
many  interchange  points.  One  superintendent  of  motive 
power  suggests  that — "The  ancient  rule  of  'Run,  Repair  or 
Transfer'  should  be  adopted,  it  being  understood  that  the 
receiving  road,  if  it  decides  a  transfer  should  be  made, 
should  make  it  at  its  own  expense.  If  this  were  done  much 
less  transferring  and  holding  of  equipment  would  obtain." 

Mr.  O'Donnell  says  that  one. of  the  greatest  improvements 
in  the  car  situation  could  be  made  by  selecting  more  care- 
fully the  equipment  for  loads  at  the  original  loading  points. 
This  would  eliminate  the  transferring  of  load  en  route,  which 
with  the  present  labor  shortage  <!auses  a  serious  delay.  He 
speaks  particularly  of  the  manner  in  which  lumber  and 
heavy  timber  is  loaded  onto  open  cars  such  as  those  of  the 
flat  and  gondola  types:  "A  great  deal  of  delay  and  expense 
could  be  overcome  by  a  little  more  care  exercised  at  the  orig- 
inal point  of  loading  by  using  the  long  timbers  as  the  base 
of  the  load  when  possible  to  do  so  and  putting  the  shorter 
timbers  on  the  top,  rather  than  throwing  the  timbers  in  the 
car  promiscuously,  which  causes  extensive  shifting  and  weak- 
ens the  side  stakes  and  in  many  instances  causes  the  transfer 
of  the  entire  load." 

In  speaking  at  a  recent  meeting  of  the  Niagara  Frontier 
Car  Men's  Association,  he  said  that  the  number  of  loads 
transferred  in  all  yards  in  the  Buffalo  territory  averages 
about  thirty  a  day  or  900  a  month.  Every  means  is  being 
taken  to  reduce  this  number  and  get  the  car  through  the 
terminal  without  disturbing  the  lading.  Many  roads  are 
splicing  center  sills,  rather  than  attempt  to  hold  up  the  freight 
and  lading. 

Other  members  of  that  association  speaking  on  this  sub- 
ject called  attention  to  the  fact  that  as  the  cars  were  being 
much  more  heavily  loaded  at  the  present  time  that  consid- 
erable more  time  was  taken  to  transfer  the  loads.  Some  sug- 
gested that  an  examination  be  made  by  the  immediate  su- 
perior of  the  inspector  to  determine  v;hether  or  not  it  is  abso- 
lutely necessary  to  transfer  the  loads  the  inspectors  mark  for 
transfer. 

The  entire  matter  of  interchange  is  one  requiring  the  exer- 
cise of  a  great  deal  of  common  sense  particularly  at  this 
time.  The  roads  at  the  interchange  points  must  co-operate 
and  do  everything  in  their  power  to  forward  the  loaded  cars 
onward  in  their  journey.  So  absolutely  necessary  is  this 
that  the  Commission  on  Car  Service,  which  is  a  sub-committee 
of  the  Railroads'  War  Board,  printed  in  bold  face  type  at 
the  bottom  of  its  first  general  order  r 

In  all  cases,  keep  the  cars  moving  and  settle  differences  of 
opinion  afterwards. 
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IX  ANOTHER  AR  TICXE  in  this  issue  chief  clerks  in  the 
railway  mechanical  department  tell  of  their  experiences 
I        with   suppl\men   and   make   suggestions   looking  toward 
I  closer  co-operation  between,  as  well  as  conservation  of,  the 
time  and  energy  of  both  the  supplyman   and  the  railway 
officer.     Supplemen  sometimes 
feel    hurt    because    of    their 
reception   in   railway   offices — 
and  not  always  without  cause. 
At  our  suggestion  a  dozen 
or  more  successful  supplymen 
have   given    frank    expression 
I  concerning  their  experiences  in 
j  railway  offices.    The  following 
extracts  from  these  expressions 
may  be  studied  with  profit  by 
supplymen    and    railway    of- 
I  ficers : 

r 
GET  DOWN  TO   BUSINESS 
Since     real     business     men 
I  evade  the  habit  of  taking  their 
business  affairs  home,  the  same 
should  apply   to  the   supply- 
man  who  takes  baseball,  golf 
and  other  diversions  into  his 
customer's  office;  if  he  will  be 
more  prompt  in  getting  to  the 
business  in  hand,  it  will  work 
out  greatly  to  his   advantage, 
as  well  as  to  that  of  the  offi- 
cials on  whom  he  calls.     For 
pnstance,  the  peddler  enters,  is 
seated,  and  occupies  the  first 
ten  minutes  in  discussing  the 
hveather.     If    a    few    railroad 
|oiiicials     would     answer     to, 

'I^nt  this  a  wonderful  day?"  by  "I  have  heard  it  so  spoken 
31,    several  minutes  of  this  discussion  would  be  eliminated; 
i'Jut  good  nature  is  always  penalized,  and  the  official  resolves 
[tliat  next  time  he  will  either  be  out  or  in  conference. 

II 

\V  OF  DISAGREEABLE  RAILWAY  OFFICER   PASSING 

recall  but  one  instance  where  I  received  a  report  from 
la-     of  our  representatives  in  regard  to  any  but  the  most  cor- 


RAILROAD  OFFICERS  and  foremen 
are  always  busy.  In  these  days  they 
are  driven  to  the  very  limit  to  keep 
things  going.  Supplymen  should  remember 
this. 

On  the  other  hand,  the  railroads  were 
never  so  greatly  in  need  of  labor-saving  and 
capacity-increasing  devices  and  equipment, 
or  never  so  hard  pushed  for  material  and 
labor. 

The  interests  of  railway  officers  and  supply- 
men  are  identical — to  increase  railway  effi- 
ciency and  capacity  and  keep  the  transpor- 
tation machine  going. 

To  get  ideal  results,  therefore,  each  side 
must  have  a  real  regard  for  the  interests  of 
the  other.  Common  courtesy  and  good  judg- 
ment must  be  exercised  by  both  parties. 
Both  the  sales  managers  of  railway  supply 
companies  and  the  railroad  officers  should 
emphasize  this  to  their  subordinates. 


dial  receptions  tiie\  have  received  from  purchasing  agents 
and  other  railway  officials  upon  whom  they  are  calling  con- 
tinually. 

I  think  the  day  of  the  disagreeable  railway  official  is 
passing  and  the  railway  men  who  receive  the  representa- 
tives of  the  large  industrial 
concerns  are  business  men  with 
the  full  sense  and  realization 
of  their  prol)lems  and  under- 
stand that  it  is  to  their  own 
l)est  interest,  and  thet  interests 
of  the  railroad  companies 
which  they  represent,  to  cut 
out  the  high-handed  imjwrtant 
way  which  some  of  them  have 
had   in  the  past  to  their  own 


disadvantage. 


Ill 


TROUBLE   GETTING   THE 
ORDER 

It  has  seemed  to  nae  that  the 
supplyman's  reception  in  the 
railroad  man's  office  has  usual- 
ly- been  based  on  courtesy  and 
an  endeavor  to  conserve  the 
supph-man's  time  as  much  as 
the  railroad  man's.  The  very 
few  deviations  from  this  which 
I  have  heard  of  are  of  such 
small  consequence  that  they  do 
not  need  to  be  considered.  In 
other  words,  I  do  not  think  the 
supph-man's  position  is  dif- 
ficult as  far  as  his  reception 
and  use  of  his  time  is  con- 
cerned; the  only  difficulty  I 
have  found  is  "getting  the  order." 

IV 

"HOT    ALL    OVER" 

There  are  a  few  officials  who  evidently  feel  that  supply- 
men  enjoy  "wamiing  their  heels"  in  the  outer  office  and 
proceed  to  let  them  wait  there  until  they  are  "hot  all  over." 
There  is  no  question  in  my  mind  but  that  the  most  satis- 
factory arrangement  is  the  setting  aside  of  certain  hours  for 
the  reception  of  visitors,  and  to  see,  except  in  extreme  in- 
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stances,  that  supplyraen  are  promptly  received  during  such 
hours. 

1  have  in  mind  one  railway  mechanical  department  official 
who  has  a  card  in  his  outer  office  announcing  that  visitors 
will  be  received  during  certain  hours.  It  is  seldom  possible 
for  an  interview  during  this  reception  period  owing  to  com- 
mittee meetings,  dictation  and  other  matters  which,  it  would 
appear,  could  just  as  well  be  taken  care  of  at  other  than  the 
time  set  aside  for  supplymen. 

I  am  not  losing  sight  of  tlie  fact  that  a  few  of  the  supply 
fraternity  feel  that  as  long  as  they  are  cordially  received,  it 
is  necessary  to  talk  on  every  conceivable  topic  and  to  con- 
tinue until  the  subject  shows  signs  of  uneasiness.  This 
practice   tends   to   keep    others    waiting   unnecessarily,    and 


should  be  discouraged. 


V 


REMEMBER    RAILROAD   OFFICERS  ARE    BUSY    MEN 

I  feel  that  the  blame  for  what  might  be  considered  im- 
proj^r  treatment  of  the  supplyman  lies  almost  always  en- 
tirely with  the  supplymen.  Where  this  condition  does  not 
apply  directly,  it  does  indirectly;  that  is,  discourteous  treat- 
ment may  sometimes  be  meted  out  where  it  is  undeserved 
by  reason  of  familiarity  with  and  impositions  that  have 
been  made  upon  a  railway  man  by  some  other  untactful 
supplyman. 

I  have  never  experienced  any  difficulty  in  obtaining  an 
audience  with  any  railway  man  with  whom  I  have  had  any 
business  to  transact,  nor  have  I  experienced  any  difficulty 
in  transacting  business  with  the  man  after  I  obtained  the 
audience.'  I  have  had  difficult}',  and  could  have  imagined 
myself  discourteously  treated,  when  I  have  attempted  to  take 
up  a  busy  railroad  man's  time  with  discussions  of  the 
weather  and  the  war. 

Further,  I  have  always  found  when  I  had  any  business 
to  transact  in  any  of  the  railroad  offices,  that  the  man  upon 
whom  I  was  calling  gave  me  the  impression  that  he  had 
business  to  transact  with  me,  and  we  were  able  to  arrive  at 
a  fair  settlement  of  the  question  without  difficulty.  A  fair 
settlement  does  not  mean  that  it  was  always  settled  entirely 
ray  way,  but  that  concessions  were  often  made  on  both  sides. 

VI 
CHIEF  CLERKS  AT  FAULT 

First,  I  believe  a  great  deal  of  delay  is  caused  to  supply- 
men  by  chief  clerks  and  their  assistants  not  promptly  advis- 
ing the  railway  official  of  the  supplyman's  presence  and 
desire  to  see  him.  I  have  often  noticed  a  supplyman  whp 
is  not  so  well  acquainted,  go  into  an  office,  and  the  chief 
clerk  will  say,  "How  do  you  do?"  take  his  card  and  continue 
dictating  letters  or  continue  other  matters  for  thirty  minutes, 
or  even  longer,  before  taking  his  card  in  to  the  official.  I 
have  seen  this  done  when  I  knew  the  official  would  have 
seen  the  man  immediately  upon  receipt  of  his  card. 

Second:  Another  cause  of  delay  is  that  some  railroad 
officials  do  not  seem  to  realise  that  a  supplyman  usually 
has  a  great  many  calls  to  make  in  a  day,  and  after  making 
an  appointment  with  a  supphnian,  he  does  not  make  a 
memorandum  of  it  or  make  any  effort  to  be  prompt,  although 
they  expect  a  supplyman  to  be  "Johnny  on  the  spot." 

There  is  no  doubt  but  that  railroad  officials  have  to  look 
over  a  great  many  devices  and  hear  a  great  many  talks  which 
are  not  and  cannot  be  interesting  to  them;  I  believe  this 
occasions  their  getting  into  the  habit  of  listening  with  their 
mind  on  other  matters  and  not  giving  the  supplyman's  talk 
the  attention  and  consideration  desers-ed.  This  results  in  re- 
ducing the  efficiency  of  the  supplyman,  and  when  he  sees  he 
is  not  being  given  the  proper  attention  he  wastes  a  great  deal 
of  additional  time  in  going  over  the  matter  the  second  time, 
trying  to  get  his  attention. 

A  great  many  offices  have  certain  hours  for  visitors.    While 


this  works  out  very  nicely  for  the  railroad  men  you  wilt 
readily  appreciate  that  if  every  railroad  official,  for  instance, 
set  the  hours  from  10  to  3  for  calls,  the  supplyman  would 
only  have  a  three-  or  four-hour  day  at  the  most. 

VII 
SUPPLYMAN,  STUDY  YOURSELF! 

I  firmly  believe  that  I  hit  the  nail  on  the  head  when  I 
state  that  the  criticism  mentioned  in  your  letter  is  very 
largely  due  to  salesmen  who  are  not  temperanientally  fit  for 
the  position  of  salesmen;  and,  secondly,  salesmen  offering 
for  sale  to  the  railroads  a  product  which  in  actual  practice 
has  not  the  real  merit  which  the  salesman  has  convinced 
himself  it  has. 

In  all  lines  of  trade  you  will  find  men  in  various  capacities 
who  are  unsuited  for  the  particular  jobs  they  fill.  In  all 
lines  of  trade  you  will  also  find  the  disgruntled  man  who 
has  not  made  a  success  of  anything  he  has  undertaken. 
And,  generally  speaking,  the  reason  for  his  non-success  is 
that  he  does  not  sufficiently  understand  his  own  tempera- 
ment or  the  work  that  he  has  undertaken. 

This  type  of  man  does  not  lay  the  blame  on  himself,  where 
it  should  rest,  but,  on  the  other  hand,  blames  other  factors 
which  he  imagines  are  working  against  him,  and  which 
factors  generally  are  entirely  of  his  own  making,  although 
he  does  not  recognize  his  own  responsibility  in  working 
against  himself,  the  psychology  of  the  human  mind  being 
very  largely  responsible  for  his  imaginary  troubles. 

If  my  diagnosis  is  correct,  in  order  to  reach  a  solution 
of  the  question  referred  to  in  your  letter  should  not  the 
matter  be  approached  from  a  different  angle?  For  the  sales- 
man to  look  within  himself  and  endeavor  to  correct  what  is 
wrong  there,  would  be  more  to  the  point  than  to  try  to  cor- 
rect a  practice  that  may  not  exist.  The  salesman  should  then 
be  certain  that  his  material  is  mechanically  correct  and  that 
it  answers  a  demand. 

VITI 
AUTOCRATIC  OFFICE  BOYS 

Assuming  that  the  supplyman  is  a  competent,  experi- 
enced person,  selected  on  account  of  his  qualifications  and 
experience,  it  should  be  conceded  that  he  will  appreciate 
the  fact  that  the  railway  officer  is  a  busy  man  and  is 
often  called  away  from  his  office  to  attend  to  the  adminis- 
trative features  of  his  position,  which  would  indicate  that 
many  important  matters  await  his  attention  when  he  arrives 
at  his  office  after  a  trip,  and  it  is,  therefore,  not  desirable 
to  be  interrupted  by  callers.  The  experienced  supplyman 
will  make  due  allowance  for  these  conditions  and  conduct 
himself  accordingly.  However,  inasmuch  as  the  supplyman 
represents  a  company  handling  materials,  the  use  of  which 
is  beneficial  to  the  railroad  company,  he  should  be  given 
opportunities  for  inspection  and  observation  of  his  materials 
in  use  in  a  manner  that  will  be  beneficial  to  the  railroad. 

Considerable  improvement  could  be  made  if  there  was 
a  more  prompt  response  to  his  approach  by  the  use  of  his 
calling  card.  In  many  instances  the  chief  clerk  to  the  rail- 
way officer,  if  he  has  the  authority  and  support  of  his  chief, 
could  arrange  for  this  courtesy  to  the  supplyman,  thus  giving 
him  the  opportunities  he  requires  without  any  appreciable 
delay.  In  cases  where  it  is  necessary  for  the  supply  men 
to  have  a  personal  interview  with  the  officer  in  charge  a 
considerable  saving  in  time  for  the  supplyman  could  be 
effected  by  giving  him  an  opportunity  for  a  few  minutes 
conversation,  during  which  he  would  present  his  case  a;' 

quickly  as  possible. 

Doubtless,  there  are  some  instances  wher6  the  suppl} 
man  is  given  a  reasonably  early  opportunity  to  make  r 
prompt  and  graphic  presentation  of  his  subject,  but  in  the 
majority  of  cases  he  is  compelled  to  wait  a  considerable 
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IciiTth  of  time  at  the  mercy  of  the  autocratic  office  boy 
Ix-.ore  he  is  admitted  to  the  office,  which  causes  him  serious 
inconvenience  and  delay  in  covering  the  territory  con- 
templated by  his  company.  In  some  cases  the  railroad 
officer  does  not  give  consideration  to  the  delay  and  expense 
incident  to  the  supplyman  being  compelled  to  vi^ait  over 
another  day  for  an  appointment. 

IX 
EXPERIENCE  IN  PURCHASING  DEPARTMENT 

When  one  considers  the  immense  amount  of  vi^ork  that 
aoe>  through  the  purchasing  department,  in  some  instances 
consisting  of  a  vast  amount  of  detail  which  requires  constant 
supervision  and  watchfulness,  one  cannot  help  but  feel  that 
he  is  receiving  quite  a  little  consideration  to  be  given  a 
he;iring,  even  allowing  that  the  calls  are  made  during  the 
sjiecified  hours  set  aside  for  the  reception  of  visitors. 

Vou  will  appreciate  the  fact  that  where  there  are  several 
callers  in  the  reception  roOTi,  all  waiting  to  see  the  purchasing 
agent,  it  might  appear  a  long  time  until  the  turn  for  the 
seventh  man  came  around.  No  doubt  when  the  victim 
happens  to  be  No.  7  or  No.  8,  as  the  case  may  be,  in  suc- 
cessive calls  on  the  same  day  or  week  in  different  places, 
the  time  lost  is  considerable,  but  if  one  will  note  the  time 
given  to  each  individual  one  cannot  help  but  arrive  at  the 
conclusion  that  the  purchasing  department  is  handling  the 
visitors,  on  their  individual  calls,  as  expeditiously  as  pos- 
sible. My  remarks  are  based  on  my  experience  in  the  posi- 
tion of  No.  7,  and  sometimes  No.  10  or  No.  11,  and  so 
rarely  have  I  had  reason  to  find  fault  with  the  lack  of 
courtesy  or  consideration,  that  I  feel  as  though  it  is  a 
negligible  quantity. 

X 
DON'T  BE  OVERBEARING 

In  our  line  of  work,  my  duties  require  me  to  visit  per- 
haps all  of  the  mechanical  officials  on  all  of  the  Eastern 
railroads,  also  a  large  number  of  transportation  officials, 
and,  in  a  large  number  of  instances,  I  regard  these  officials, 
not  only  as  business  acquaintances,  but  as  personal  friends, 
and  am  so  regarded  by  them.  I  find  that  by  adapting  myself 
to  circumstances  which  present  themselves  on  each  individual 
railroad  which  I  visit,  using  patience,  and  not  being  over- 
bearing, but  courteous,  that  I  am  treated  in  about  the  same 
manner  by  the  other  fellow. 

XI 

OBJECTS  TO  WARMING  A  CHAIR 

As  a  salesman,  I  believe  in  my  product,  and  having  made 
a  study  of  its  application,  I  start  out  to  introduce  it  where 
I  know  it  can  be  used  to  advantage  and  where  I  would 
adopt  it  myself,  if  I  were  the  official  in  authority.  I  may 
have  become  overrcnthusiastic  regarding  my  own  devices; 
but  I  am  the  average  railway  supplyman,  and  would  not 
be  handling  them  unless  I  were  sure  of  their  merits. 

Frank  and  open  discussion  will  bring  out  the  merits 
or  demerits  not  only  of  my  own,  but  of  my  competitors' 
products.  I  may  not  be  able  to  convince  the  railroad  man 
and  land  an  order;  but  if  we  are  the  right  kind  of  humans, 
we  both  profit  by  such  discussion.  To  be  turned  down 
without  an  opportunity  of  fairly  presenting  the  proposition 
on  its  merits  is  unfair  to  all  concerned.  I  realize,  of  course, 
that  it  takes  time  to  see  the  supplymen  as  they  come,  and 
that  there  are  many  important  things  to  be  done;  but  how 
better  can  a  man  improve  his  time  than  by  familiarizing 
himself  with  worth-while  devices  which  will  tend  to  increase 
efficiency  and  economy? 

Could  we  properly  conduct  our  business  by  correspond- 
ence, the  frequent  calls  of  tlie  supplymen  would  not  be 
ni^cessary,  and  the  time  of  both  railroad  and  supplyman 
Would  be  conserved.     It  is  a  fact,  however,  that  the  supply- 


man  must  go  out  and  carr}-  his  own  message;  because  letters 
and  literature  do  not  bring  about  the  desired  results.  Selling 
letters  containing  most  interesting  and  valuable  information 
usually  remain  unanswered,  and  it  is  very  seldom  that  any 
serious  attempt  is  made  by  the  railroad  man  to  come  back 
with  a  letter,  discussing  the  various  points  or  giving  real 
reasons  for  not  being  interested.  The  railroad  man  makes 
it  necessary  for  the  supplyman  to  call  on  him,  and  should 
grant  an  audience.  If  the  railroad  man  is  busy,  and  it  is 
not  convenient  for  an  immediate  interview,  let  him  say  so 
and  make  an  appointment  for  some  other  time.  He  should 
not  keep  the.  supplyman  warming  a  chair  outside  for  an 
indefinite  perljpd,  and  then  tell  him  he  is  not  interested  and 
too  busy  to  discuss  the  subject. 

XII 
"BULLDOZING"  THE  SUPPLYMAN 

Our  experience  has  been  that  it  depends  considerably  on 
the  calibre  of  the  railway  officer  as  to  how  supplymen  are 
received  in  railway  offices.  There  are  many  small  calibre 
men  filling  big  men's  shoes.  As  an  experience  of  this,  we 
might  mention  an  incident  with  a  man  in  charge  of  the  pur- 
chasing for  one  of  the  largest  railroad  systems  in  the  country, 
formerly,  until  recent  years,  noted  for  its  efficiency  through 
the  management  at  that  time  in  charge  of  the  system. 

We  received  the  usual  form  of  inquiry  for  certain  products 
such  as  we  manufacture,  and  quoted  price  on  our  machines 
with  a  delivery  which,  at  that  time,  was  practically  from 
stock.  We  followed  it  up,  and  a  short  time  after  called  on 
the  individual  referred  to,  after  seeing  those  in  charge  of 
the  mechanical  department  who  had  approved  our  equid- 
ment  and  advised  that  our  machines  had  been  specified  bjy 
their  shop  superintendents. 

The  reception  we  received  from  the  individual  was  a 
very  disagreeable  one,  and  of  a  bulldozing  nature,  the  whole 
trend  of  the  conversation  and  abuse  being  the  question  of 
price.  I  listened  until  he  finished  with  telling  me  that  he 
had  already  placed  the  order  with  another  manufacturer  at 
a  very  much  cheaper  figure.  We  were  positive  the  constnic- 
tion  of  the  competitive  machine  was  of  a  design  which  wp 
had  made  many  years  before,  and  abandoned  after  experi- 
ment as  being  unmechanical,  and  we  readily  convinced 
their  engineering  and  efficiency  departments  of  this. 

After  the  individual  referred  to  had  finished  his  tirade, 
we  asked  him  if  the  business  of  that  railroad  was  conducted 
on  the  basis  of  price,  and  if  every  one  in  his  organization 
was  hired  because  he  was  cheap,  regardless  of  whether  he 
had  any  ability  or  qualities  that  justified  paying  more  to  get 
results.  I  asked  if  he  had  investigated  our  machines,  relative 
to  the  difference  in  price,  and  he  said  that  he  had  not,  that 
our  price  was  higher  than  the  other  people's,  and  that  he 
did  not  care  to  discuss  the  proposition  further. 

XITl. 
SUPPLYMEN  AT  FAULT 

Based  on  personal  observation,  I  know  that  there  are 
railway  supplymen  who  do  not  fully  recognize  the  fabt 
that  the  railway  man's  time  is  valuable,  and  who  believe  that 
the  proper  attitude  toward  the  average  railway  man  is  one  of 
patronizing  interest.  I  do  not  say  that  there  is  not  room  for 
improvement  in  the  way  the  railway  officers  receive  railway 
supplymen.  I  believe,  however,  that  there  is  greater  room 
for  improvement  on  the  part  of  the  railway  supplymen  than 
there  is  for  improvement  on  the  part  of  the  railway  officers. 

XIV 
SORE,  BECAUSE  OF  LOST  ORDER 

We  hear  complaints  from  supphinen  as  to  how  they  are 
handled  by  railway  men  whom  they  are  attempting  to  sell, 
but  we  believe  if  you  trace  this  down  you  will  find  in  99 
per  cent  of  the  cases  the  supplyman  criticises  the  railway 
man  who  does  not  purchase  his  article. 
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A  Total  of  7,642  for  Both  Domestic  and  Foreign  De- 
liveries— The  Largest  Number  in  Seventeen  Years 
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THE  number  of  locomotives  ordered  in  1917,  accord- 
ing to  the  figures  compiled  by  the  Railway  Age, 
was  the  largest  for  the  last  17  years.  The  orders 
totalled  7,642  locomotives,  including  foreign  and  domestic, 
large  and  small  locomotives  of  all  kinds.  The  output  of 
locomotives  as  distinguished  from  orders  placed  during  the 
same  period  was  5,446.  This  was  not  the  largest  production 
in  the  last  17  years  but  it  has  been  exceeded  only  three 
times  in  that  period,  namely,  in  1905,  in  1906  and  in  1907. 
Table  I,  giving  the  orders  for  the  year  in  detail,  shows 

Table  I — The  Locomotive  Orders  in  1917 
Domestic — Including  railroads  and  industrials  in 
the  United  States  and  Canada: 

From    builders    2,056 

From  company  shops 648 

Total    domestic     2,704 

United   States   Government: 

For   service   overseas 2,037 

England    275 

France    140 

Russia 2,196* 

Other  foreign   270 

Total    foreign     2,881» 

Total  of  all  orders 7,642* 

*lncluding  the  Russian  orders  for  1,500  locomotives  now  held  in  abeyance. 

that  they  were  divided  as  follows:     Domestic,  2,704;   for 

the  United  States  Government  for  service  with  the  American 

troops   in   France   2,057,   and    for   foreign   countries    2,881. 

The  dome.<!tic  total,  as  will  he  seen  from  Table  II,  was 


the  delays  in  deliveries  resulting  from  the  priority  given  to 
orders  for  the  United  States  Government  locomotives  and 
those  for  our  allies,  served  as  a  decisive  check  on  the  domestic 
market.  The  outstanding  development  during  the  year,  says 
the  Railway  Age,  was  the  government  orders  placed  by  the 
department  of  which  Samuel  M.  Felton,  director  general  of 

Table  II — Domestic  Orders  for   Locomotives  Since  1901 


Year  Locomotives 

1901 4,340 

1902 4.665 

1903 3,283 

1904 2,538 

1905 6.265 

1906 5.642 

1907 3.482 

1908 1.182 

1909 3.350 


Year  Locomotives 

1910 3,787 

1911 2,850 

1913 4,515 

1913 3,467 

1914 1,265 

1915 1,612 

1916 2,910 

1917 2,704 


the  American  railways  in  France,  is  the  head.  These  orders 
totaled  2,057,  including  980  locomotives,  weighing  from  60 
to  63  tons,  a  number  of  smaller  and  in  most  cases  narrow 
gage  steam  locomotives  and  a  very  large  number  of  narrow 
gage  gasoline  locomotives  ranging  from  4  to  23  tons  in 
weight. 

The  foreign  orders  for  locomotives  totaled  2,881  as  com- 
pared with  2,983  in  1916.  JThe  1916  figures  did,  it  is  true, 
include  .^50  seven-ton  gasoline  locomotives  for  the  Russian 
government  which  brought  the  1916  orders  on  a  tonnage 
Ijasis  down  considerably.  The  1917  figures,  however,  as 
will  be  noted  from  Table  I,  include  the  1,500  Russian 
Decapod    locomotives    which   have   been   held    in   abeyance. 
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considerably  below  the  average  for  the  last  16  years.  For  a 
time  during  the  early  months  of  1917  it  seemed  as  if  the 
orders  might  exceed  those  for  1916,  but  our  going  into  the 
war,  the  difficulty  of  getting  material,  the  high  prices  and 


These  orders  were  distributed  last  November,  750  to  the 
American  Locomotive  Company  and  750  to  the  Baldwin 
Locomotive  Works. 

Orders  were  not  definitely  signed  but  arrangements  were 
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January,  1918 
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made  on  the  shop  schedule  to  take  care  of  the  locomotives, 
and  priority  was  given  for  them  over  locomotives  ordered  by 
American  railways  last  May  or  March.  They  have  now 
i)een  put  back  on  the  shop  programs  but  they  have  not  been 
canceled  and  may  yet  be  built. 

These  Russian  orders,  as  a  whole,  comments  the  Railway 
Age,  have  proved  at  once  a  blessing  and  a  curse  for  the 
American  railway  supply  field  and  through  it  for  the  rail- 
ways. The  first  Russian  order  for  locomotives  placed  in 
June,  1915,  when  orders  were  scarcer  than  they  had  been  at 
any  time  for  the  preceding  six  or  seven  years,  was  received 


1917 

Year. 

The     Pacific,      INAountain,     Atlantic     and     Ten-Wheel      Uocomotives 

Shown  in  ^er  Cents  of  the  Total  Domestic 

Locomotives  Ordered. 

with  something  closely  akin  to  joyfulness,  and  so  were  the 
others  immediately  following.  The  last  two  orders,  that  for 
500  placed  last  July  and  that  for  1,500  mentioned  in  the 
preceding  paragraph,  have  simply  had  to  be  looked  upon 
as  an  unwelcome  duty,  as  something  that  America  as  one 
of  the  opponents  of  Kaiserism  has  been  properly  called  upon 
to  do  for  one  of  its  brother  opponents.  But  it  is  still  true 
that  these  Russian  orders  were  given  priority  over  engines 
urgently  needed  for  transportation  requirements  at  home  and 
with  all  the  English,  French,  Russian  and  American  gov- 
ernment engines  which  were  placed,  the  American  orders 
were  pretty  well  down  on  the  builders'  lists.   ' 

The  locomotive  situation  since  the  holding  up  of  the  Rus- 
sian orders  has  accordingly  taken  on  a  brighter  aspect.    The 

Table  III — Classification  of  Domestic  Locomotives  Ordered  1911-1917 

1917  1916  1915  1914  1913  1912  1911 

Mikado      834  754  562  HI  796  1,309  590 

Switching —  \ 

Eight-wheel    110"!  \ 

Six-wheel     282  V  730  221  201  638  821  443 

Four-wheel    47  J 

Consolidation    60  63  194  166  823  858  577 

Mallet   175  218  120  59  72  168  112 

Pacific    342  278  102  174  566  594  486 

Santa    Fe     .  ^ 370  325  75  63  

Ten-wheel 28  40  39  48  255  364  238 

Mogul    13  28  12  24  42  61  127 

Mountain  or  Mohawk 55  182  9  12  24  ...  2 

Atlantic   2  1  34  46  5  9 

.\merican    1  1  19  8  8  27 

Electric   43  32  69  59  94  75  133 

Other    188  238  168  11  103  252  406 

Total    2,704     2,891      1.573      1,265     3,467     4,515     2,850 

Russian  order  for  500  locomotives  placed  in  July,  1917,  is 
now  almost  completed,  some  of  the  locomotives  having  been 
shipped  and  others  which  were  prepared  for  shipment  are 
being  stored.  In  fact,  arrangements  have  recently  been  made 
whereby  200  of  the  Russian  locomotives  will  be  remodeled 
and  leased  temporarily  to  a  number  of  American  roads  at  a 
rental  of  $50  a  day.  With  the.  other  1,500  locomotives  being 
held  in  abeyance,  the  American  railroads  can  now  look 
forward  to  receiving  in  the  near  future  the  power  they  puf 
on  order  six  months  or  a  year  ago,  and  specialty  manufac- 
turers have  already  received  notification  to  ship  the  specialties 
for  these  orders. 

The  situation  as  to  the  orders  placed  by  the  United  States 
government  for  service  with  the  American  troops  in  France 
has  had  much  more  to  commend  it  than  the  Russian  orders. 
Deliveries  on  the  War  Department  orders  have  been  better 
spaced,   with  regard,   of  course,  to  the  shipping   situation. 


But  even  some  of  these  locomotives  will  also  be  made  avail- 
able. Thirty  have  recently  l^een  loaned  to  the  Pennsylvania, 
the  Lehigh  Valley,  the  Philadelphia  &  Reading  and  the 
Baltimore  &  Ohio,  and  arrangements  are  being  made  for 
the  use  of  about  100  in  all.  But  what  has  counted  most 
on  these  orders  has  been  the  standardization  and  the  fact 
that  standardization  began  at  the  first  stage  of  the  game. 
Railway  and  supply  men  alike,  reading  the  accounts  of  the 
delays  over  the  standardization  of  the  Liberty  motor,  the 
Liberty  truck,  the  Enfield  riile.  the  Browning  gun,  the 
ships,  have  expressed  their  relief  that  in  one  industry  at 
least  the  War  Department  was  represented  by  a  man  who 
could  take  an  instrument  of  warfare,  in  this  case,  a  locomo- 
tive, and  have  it  turned  out,  ready  for  shipment  and  a  staod- 


Table  IV— The  Locomotives  Built 

1917 

Domestic -.      2.585 

Foreign    ; 2,86 1 


Total 5,446 

In  PsEviors  Years 


Year  Locomotives 

1899 2.475 

1900 3,153 

1901 3,384 

1902 4,070 

1903 5,152 

1904 3,441 

1905* 5.491 

1906* 6,952 

1907* 7,362 


Year  Locomotives 

1908* 2,342 

1909* 2,887 

1910* 4,755 

1911* 3,53© 

1912t 4,915 

1913t 5,332 

1914t 2,235 

1915t 2,085 

1916t 4,075 


'Includes  Canadian  output. 

^Includes    Canadian    output   and   equipment    built    in    railroad   shops. 

ard  for  a  year's  future  production  in  20  working  days.  As 
a  result  these  U.  S.  A.  Consolidation  locomotives  are  keeping 
out  of  the  way  in  the  builders'  plants  and  locomotives  for 
American  roads  now  have  a  clear  path  to  completion  and 
shipment. 

THE    DOMESTIC    ORDERS 

When  the  extraordinar}-  conditions  of  the  locomotive 
market,  both  as  to  prices  and  deliveries,  existing  during 
the  greater  part  of  1917  are  considered,  there  is  nothing 
unexpected  in  a  falling  off  in  the  number  of  orders  placed 
for  locomotives  for  domestic  use  during  1917  as  compared 
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The     Mil<ado,    Santa     Fe,    Mallet,    Consolidation    and     Mogul    Type 

Locomotives  Shown   Graphically   in   Per  Cents  of  the 

Total    Domestic    Locomotives    Ordered. 

with  1916.  The  significance  of  this  reduction  so  far  as  it 
applies  to  the  railroads,  however,  is  more  apparent  than 
real.  The  reduction  has  taken  place  largely  in  the  number 
of  locomotives  ordered  for  industrial  use  and  the  lighter  types- 
for  railroad  service.  There  is  an  actual  increase  in  the  num- 
ber of  locomotives  of  several  of  the  heavier  types  for  which 
orders  have  been  placed.    The  falling  off  of  available  tractive 
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-erii    from     Talile    II.    w. 


liie  .Anuriean  railway-  in  Fr.iiui'.  is  the  head,  lluse  orders 
totaled  2.0.^7.  iiuiudiii!.:  ''^"  loccanotives.  \veii;hing  from  oO 
to  (),>  tons,  a  iuiml>i'r  oi  smaller  and  in  most  cases  narrow 
yajic  sUam  huomotives  and  a  very  lartic  numl>tT  of  narrow 
LTai-'O  ^a^olilU'  lot omotivi.'-  ran^ini,'  from  4  iti  2S  tons  in 
ui  iuhr. 

I  In  fortiun  orders  for  locomotive-  lot.iled  2.>.s1  as  com- 
jiared  with  2.'>^.>  in  I'Mo.  Ilu'  l''l()  fiuaiii's  tlid.  it  is  true. 
iiitlutie  .>,^(t  -e\'in-ion  L'a-t)line  lottimolive-  for  the  Russian 
'.iovernnunt  whiih  l<roui:hl  the  l*>lo  order-  tm  a  tonnaue 
l.a-i-  tlown  lonsiderahly.  I  he  I'M  7  hirure-.  however,  a- 
will  I.e  ntJli'd  from  TaliK  I.  include  the  L.^'id  Russian 
Detapod     lot  I. motive-     whiih     liavt.'    heell     held     in    ahevance. 
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considerai»ly  hilow  the  average  for  the  last  16  years.     For  a  These  orders  were   distrihuted   la-t   November.   750   to  the 

time  tlurini:  the  early  months  of  1917   it  seemed  as  if  the  Anieriian    Lcnoniotive    Company    and    750   to   tlie   Baldwii 

ordt  r-  mmht   t  \t  eed  tho.-i-  for   1*>16.  hut  our  poinc  into  the  I.ottmiotive  Works. 
war.  the  (liffnulty  of  i^ettinti  material,  the  liiiih  i)rices  and  Order-  were  not  definitely  sinned  but  arranirements  wen 
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,i,i(k'  (,ii  till-  >lu)|t  >clu'(luK'  lo  take  (arc  of  the  Icjconiotives, 
iid  nritiritv  \\a>  izivi'ii  for  tliiiii  over  leu  ()niottvi>  orclcrcd  Ia" 
Miitritaii  railua\>  last  May  cjr  Maicli.  I  hey  luive  now 
)ti  n  put  hack  on  tlic  shop  prou'rams  hut  tlu}-  liave  not  been 
iiiivkil  and  may  yet  he  huih. 

I'hfSC  Russian  orckr^,  as  a  whole,  comments  the  Railway 
\l:i\  have  proved  at  on«  e  a  Ijle-sinu  and  a  «ur<e  for  tlie 
American  railway  >ii|»ply  Inld  and  throinih  it  t"or  the  raif- 
waT?.  I  he  t"ir>t  Rii->iaii  order  for  loojinotives  j)laced  in 
fuiie,  I'M  5.  wlieii  order.-  were  career  than  tlu\  had  Keen  at 
;in\    time  for  tln'  preceding  >ix  or  >even  y»ar-,   wa-  received 
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with  Miinetliing  clo>el\  akin  to  jo\  fulness,  and  -o  wire  the 
otlur>  imnu'diately  following.  I  he  la>t  two  order-,  that  for 
.SOO  ])laied  la>t  Jul\  and  that  for  1.50(i  inentit)ned  in  the 
preceding  j)aragraj)h.  have  simply  ha<l  to  In-  looked  u|)on 
as  an  unwelcome  duty,  as  .-ometliing  that  .\merica  as  one 
of  the  opponents  of  Kaiserism  has  Iteen  properly  called  upon 
to  do  for  one  of  it-  brother  oi)ponenis.  Hut  it  is  -till  true 
that  these  Russian  orders  were  given  priority  over  engines 
urgently  needed  for  transjjortation  re<|uireinents  at  home  and 
with  all  the  l"ngli-h.  Krenih.  Russian  and  Anurican  gov- 
enunent  engine-  whiih  were  j)laced.  the  .\merican  order- 
wt  re  j)retty  well  down  on  the  builders*  lists. 

I  he  locomotive  situation  since  the  iiolding  u|)  of  the  Rus- 
sian orders  has  accordingly  taken  on  a  brighter  aspect.    The 
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Russian  order  for  .^W  locomotives  placed  in  Jul\.  I'M  7.  is 
now  almo>t  loinpleted.  <oine  of  the  locomotive-  having  been 
shipped  and  others  which  were  ])repared  for  shipment  are 
being  -tored.  In  fat  t.  arrangements  have  recently  been  made 
uhereby  200  of  the  Russian  hM-miotives  will  be  remodeled 
and  lea.sed  lemporarilv  to  a  number  of  .\merican  roads  at  a 
rental  of  S.SO  a  day.  \\'ith  the  other  1.500  locomotives  being 
held  in  abeyance,  the  .\merican  railroads  can  now  look 
forward  to  receiving  in  the  near  future  the  power  they  puf 
on  order  si.\  month.>  or  a  year  ago,  and  sj)ecialty  manufac- 
turer- have  already  received  notification  to  ship  the  specialties 
for  these  orders. 

Tlic  situation  a?  to  the  orders  placed  by  the  United  State? 
government  for  service  with  the  .\merican  troops  in  France 
has  had  much  more  to  commend  it  than  the  Russian  orders. 
Deliveries  on  the  War  Department  orders  have  been  better 
-spared,  with  regard,  of  course,  to  the  shippinc  situation. 


i{ut  even  >(ime  of  tlie-e  loioiiiotivi-  will  al-o  be  made  avail- 
aide.  Ihirt}  have  reteiul}  luen  loaneil  to  the  reitnsylvania. 
the  Lehigh  \  alley,  tlu'  Philadelphia  ^:  R<ading  and  the 
Hahiniore  iv;  <  )hio.  and  arrangeuuiit-  are  beiiiL'  made  lor 
the  u-c  of  about  Inii  in  all.  Hut  what  ha-  counteil  mo-t 
on  the-e  ord<  r-  lia-  Keiii  llu-  siaiidanli/alion  and  th«-  fa<  I 
that  staiKhirdi/ation  began  at  the  tir-t  -tage Of  tlu"  ganK'. 
K.ailwa\-  and  -^upi"!}  men  alike.  rea<iing  the  account-  of  tin 
delays  over  the  -tandardi/.ali<un  of  ihe  F-iberty  motor,  the 
Libert)  truck,  tlu-  I'.ntleld  riile.  tiie  lirownins:  gun.  ilu- 
-hips,  have  expii— cd  tluir  nlief  lliat  in  one  iiulustr.  at 
lea>t  the  War  Department  \\a-  riprc-eiited  i»y  ji  man  who 
could  take  an  in-trumiin  of  warf.ire.  in  ihi-  4a>e.  a  locomo- 
tive, and  have  it  turned  tnit.  ready  for  -hipment  an<I  a  -tau<il- 
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ard  for  a  years  future  production  in  20  working  day.-.  .\s 
a  re-ult  these  V.  ">.  .\.  ('on>olidation  locomotive-  are  keeping 
out  of  the  way  in  tiie  l)uilder>"  plant-  ancl  locomotives  for 
.\nierican  roacJ>  now  have  a  clear  path  to  tonijdetion  and 
-hipment.      ;■.%■}-  ■':'■%;.:' 

•     .-■•■:..■■''."•'■"-■'  "I      lii'MISlIc      oKDIks 

W^ieii  the  extraordinary  conditions  o|f  the  locomotive 
market,  both  a-  to  ]iricc-  and  deliveries,  exi.-ting  during 
the  greater  ]>art  of  10]  7  are  con-idered.  there  i-  nothing 
unexpected  ill  a  falling  off  in  the  number  c»f  order^  jilaced 
lor  locomotive-   for  domestic    u-c    during   IIM  7  a>  compared 


The     Mikado,     Santa     Fe,     Mallet.     Consolidation     and     Mogul     Type 

Locomotives   Shown    Graphically    in    Per    Cents   of   the 

Total    Domestic    Locomotives    Ordered. 


with  I'^lo.  Tile  significance  of  thi-  reduction  -o  far  a>  it 
ap|)lies    to    the    railroads,    however,    i-    more    a]i|>arent    tlian 

real.     Ihe  redudion  has  taken  place  largel}   in  the  number 

of  locomotive-  ordered  fc»r  indu-trial  u-c  and  the  lighter  tvpes 
for  railroad  -crvice.  There-  i-  an  ac  tual  increase  in  the  num- 
ber of  locomotive-  of  several  of  the  heavier  types  for  wiiic  h 
orders  have  been  placed.    The  falliiiL'  off  (if  available  tractive- 
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effort  is,  therefore,  much  less  real  than  the  figures  for  the 
total  number  of  locomotives  ordered  would  indicate. 

Enough  has  been  said,  however,  to  indicate  that  the  situa- 
'tion  as  to  domestic  orders  during  the  past  year  has  been  bad. 
Builders  and  specialty  manufacturers  alike  have  been  post- 
poning orders  periodically  and  railway  men  have  had  to  be 
pacified  with  the  information  that  deliveries  have  been  held 
up  for  them  on  account  of  more  urgent  war  orders.  This 
situation  is  now  being  remedied,  so  that  the  outlook  both 
for  deliveries  and  production  in  1918  looks  exceedingly 
favorable.  Whether  additional  orders  will  be  placed  in  the 
next  few  months  is  a  question.  The  fact  that  the  government 
has  taken  over  the  railroads  is  looked  upon  favorably,  and 
with  the  easing  up  in  prices  and  the  improved  deliveries,  the 
supply  field  is  confidently  expecting  a  large  buying  move- 
ment. Upholding  this  belief  is  the  fact  that  many  railroads 
have  reserved  space  for  the  coming  year.  The  Norfolk  & 
Western's  order  for  the  Mallet  locomotives  reported  this  week 
in  part  takes  advantage  of  such  a  reservation  and  the  New 
York  Central  has  had  a  reservation  of  space  for  250  locomo- 
tives with  the  American  Locomotive  Company  since  last 
September. 

In  the  detailed  lists  of  orders  given  in  the  Railway 
Age  will  be  found  many  orders  of  more  than  ordinary 
importance,  very  large  orders  having  been  placed  by  a  con- 
sidera])le  number  of  roads.  Companies  which  placed  orders 
for  40  or  more  locomotives  were  as  follows: 

Atchison,  Topeka  &  Santa  Fe,  130;  Buffalo,  Rochester  & 
Pittsburgh,  55;  Canadian  Government  Railways,  120;  Chi- 
cago &:  North  Western,  70;  Chicago,  Burlington  &  Quincy, 
65;  Great  Northern,  90;  Illinois  Central,  154;  Lehigh  Val- 
ley, 61;  Louisville  &  Nashville.  48;  New  York,  New  Haven 
&   Hartford,   (>1:    New   York   Central   and   associated   lines. 


150;  Norfolk  &:  Western,  51  (all  of  which  were  heavy- 
Mallets);  Northern  Pacific,  65;  the  Pennsylvania  Railroad. 
Lines  East,  503;  Pennsylvania  Lines  West,  100;  Philadel- 
phia &  Reading,  65;  South  Pacific  System,  130,  and  Union 
Pacific  System,  100. 

As  far  as  the  domestic  orders  are  concerned  it  will  be  noted 
from  Table  III  and  the  diagrams  that  there  have  been,  even 
with  the  smaller  total  of  orders  placed,  increases  in  the  num- 
ber of  Mikado,  Pacific  and  Santa  Fe  locomotives.  The 
Decapod,  a  new  development  in  domestic  locomotive  design, 
has  increased  in  favor  as  indicated  by  its  adoption  by  the 
Canadian  Pacific  and  the  Pennsylvania  for  heavy  freight 
service.  The  number  of  ^Mallet  locomotives  shows,  on  the 
odier  hand,  a  decrease.  There  is  also  a  considerable  drop 
in  the  number  of  Mountain  and  Mohawk  locomotives 
ordered,  but  this  is  merely  the  result  of  the  New  York  Cen- 
tral's not  having  ordered  any  additional  engines  of  this  type 
since  its  big  contracts  for  these  locomotives  last  year.  The 
most  noticeable  decrease  in  any  one  kind  of  locomotives  was 
in  switching  locomotives;  indeed  the  larger  part  of  the  de- 
crease in  the  total  is  to  be  found  in  the  light  locomotives  for 
railroads  and  industrial  companies. 

Of  the  steam  locomotives  ordered  for  railroad  service  in 
this  country,  that  is  excluding  locomotives  ordered  for  indus- 
trial or  logging  purposes,  about  94  per  cent  were  specified 
to  be  equipped  with  superheaters  and  approximately  80  per 
cent  to  be  equipped  with  brick  arches. 

Special  valve  gears  have  been  specified  on  422  locomotives 
including  327  Baker,  90  Southern,  and  5  Young.  Mechanical 
stokers  have  been  specified  for  615  locomotives,  including 
133  Street,  337  Duplex,  100  Crawford,  30  Standard  and  15 
Elvin.  The  last  is  a  new  stoker  which  has  just  been  put  on 
the  market  this  vear. 


The  Freight  Car  Orders  in  1917 


The   Total   of  164,058    Compares    With  205,368   in 
1916 — Domestic   Orders  Reached  New  Low  Level 


THE  orders  for  freight  cars  in  1917,  according  to  the 
annual  statistical  tabulations  of  the  Railway  Age, 
totaled  164,058,  including  79,367  for  domestic  use; 
18.844  for  the  United  States  war  department  for  the  Ameri- 
can forces  in  France;  ISO  other  cars  for  the  United  States 
government  and  64,667  for  export  to  France,  Russia  and 
other  foreign  countries.  These  figures  are  a  considerable 
reduction  from  the  totals  for  1916  when  205,368  cars  were 
ordered.  The  decrease  is  all  to  be  found  in  the  orders  for 
domestic  use,  there  having  been  an  increase  from  35,314 
in  1916  to  64,667  in  the  foreign  orders  and  the  entirely  new 
factor  of  orders  for  our  own  government.  In  fact,  the 
domestic  orders  for  79,367  in  1917  compare  with  170,054 
in  1916  and  are  the  lowest  since  the  Railway  Age  began  its 
compilations  in  1901,  with  the  exception  of  one  year,  1908, 
when  only  62.669  cars  were  ordered.  The  foreign  figures, 
however,  must  not  be  taken  at  their  full  face  value  because 
they  include  30,500  Russian  cars,  orders  for  which  have 
been  held  in  abeyance. 

The  passenger  cars  ordered  total  1,167,  including  1,124 
for  domestic  uses,  this  figure  also  being  one  of  the  smallest 
since  the  Railway  Age  began  its  compilations  in  1901. 

Of  freight  cars  ordered  in  1917  about  43  per  cent  were 
for  foreign  delivery  either  for  the  United  States  Government 
or  for  its  Allies.  Of  the  orders  for  79,367  cars  placed  by 
tlie  railways  in  this  countr\'  for  domestic  use  about  21,000, 
or  27  per  cent,  were  ordered  to  be  built  by  the  railways 
themselves.     In  number  this  slightly  exceeds  those  ordered 


to  be  built  in  company  shops  last  year,  but  in  percentage 
of  total  cars  ordered,  the  ratio  is  about  double  that  of  last 
year. 

The  shop  orders  were  placed  during  the  early  part  of  the 
year  when  the  prices  and  deliveries  of  the  builders  were  at 
their  worst.  Even  with  this  large  number  of  shop  cars  and 
the  shortage  of  steel  there  were  a  much  smaller  number  of 
the  all-wood  construction  cars  ordered  than  would  be  ex- 
pected. 

Of  the  nearly  80,000  cars  ordered  only  about  5,000,  or 
6.2  per  cent,  were  all-wood  cars.  This  is  in  about  the  same 
proportion  as  last  year  and  the  figures  for  both  years  are 
of  course  much  larger  than  the  immediate  previous  years. 
.\s  steel  for  the  underframes  became  more  available  during 
the  year  less  all-wood  cars  were  ordered. 

Of  all  the  cars  ordered  there  was  a  proportionate  decrease 
in  box  and  hopper  cars  and  a  proportionate  increase  in 
refrigerator,  gondola,  flat  and  tank  cars  over  the  preceding 
years.  The  proportion  of  all-steel,  steel  underframes  and 
other  kinds  of  equipment  remained  practically  the  same. 

The  freight  car  situation  during  the  year  has  not  been 
exactly  favorable  either  with  the  railways  or  the  builders, 
the  prices  having  been  so  high  that  the  railways  have  not 
dared  to  come  into  the  markets.  As  a  result-  the  builders 
have  been  operating  in  some  cases  at  as  low  as  50  or  even  25 
per  cent  of  capacity  and  as  one  manufacturer  has  put  it, 
"when  there  were  orders  there  was  a  shortage  of  labor  and 
material,  or  when  there  was  material,  a  shortage  of  labor." 


January.  1918 


RAILWAY     MECHANICAL     ENGINEER 


61 


The  United  States  Government  orders  for  the  forces  in 
1-rance  have  helped  the  situation  considerably  and  it  is  to 
the  credit  of  the  authorities  at  Washington  that  the  deliveries 
on  these  cars  have  been  called  for  with  full  regard  to  both 
the  shipping  situation  and  to  the  situation  in  car  builders' 
establishments. 

The  Russian  orders  for  cars  have  not  had  anything  like 
the  effect  on  the  car  market  that  the  Russian  locomotives 
orders   have  had.      There  have   not   been   large   car   orders 


This  would  assist  materially  in  relieving  the  car  shortage. 
They  have  been  handicapped  througholit  the  year  by  the 
scarcity  of  labor  and  the  delayed  receipt  of  material.  Even 
now  if  a  large  number  of  cars  was  ordered  for  immediate 
delivery,  it  might  be  necessary  for  the  Govemrhent  to  assist 
in  the  matter  of  materials.  A  shortage  of  material  not  only 
delays  the  delivery  of  the  cars  but  disrupts  the  shop  organ- 
ization and  greatly  increases  the  cost  of  the  cars.  In  other 
words,  the  conditions  must  be  stabilized  if  the  car  produc- 
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placed  and  there  were  not  sufficient  domestic  orders  to  es-     tion  is  to  be  sufficient  to  meet  the  needs  of  the  country  for 
tablish   a   conflict  between   deliveries   on   domestic   and   on     new  freight  cars. 


Russian  requirements,  as  was  the  case  for  locomotives,  as 
mentioned  elsewhere  in  this  issue. 

While  1917  may  not  have  been  exceedingly  bright  from 
the  standpoint  of  freight  car  orders,  the  situation  as  to  the 


And  this  still  omits  from  consideration  the  new  develop- 
ments at  Washington,  which,  as  noled  editorially,  have  been 
received  on  the  whole  with  favor  in  the  supply  field. 

There  were  151,401  freight  cars  built  during  the  year,  of 


T.-XBLE  A— CL.ASSIFICATION  OF  FREIGHT  CARS  ORDERED  DURING  1917 


All-steel 

Box 3,253 

Refrigerator 

Hopper,  including  ore 9,737 


Gondola 

Coal    (not  otherwise   specified) . 

Stock    

Flat    

Tank    

Caboose   

Miscellaneous   or   not   specified. 


5.597 


749 
7,842 

217 
1.284 


Steel 
frame  and 
St.  U.  F. 

9,300 

400 

1,100 

3,925 


Steel 

underframe 

3,634 

6,889 

86 

2,864 

1,095 

1,650 

142 

6 

.^00 

666 


Steel 
center  sills 

7,902 

100 

50 

2,702 


1,100 

754 

"so 

100 


Wood 

518 
351 
300 

13 

1 

1,711 

373 


Not 
Specified 

652 


Total    28.679 


14,734 


17,332 


12,758 


70 
1,096 

4,433 


104 
.... 

128 
230 
174 
142 


1.431 


Total 

25,259 

7,740 

11.273 

15,205 

1.096 

4.462 

2.146 

8.078 

820 

3,288 

79.367 


immediate  future  is  exactly  the  opposite.  The  opportunities 
for  the  railways  to  obtain  cars  were  never  better  than  at 
present.  With  the  material  situation  much  better  than  it  was 
last  year  at  this  time  and  with  a  smaller  number  of  orders 
on  their  books,  the  car  builders  are  in  a  position  to  give 
from  three  to  four  months'  deliverv,  which  is  the  condition 


which  119,363  were  for  domestic  use  and  32,038  for  foreign 
deliver)'.  Of  the  119,363  for  domestic  use,  12,273,  or  over 
10  per  cent,  were  of  wood  and  over  11  per  cent,  or  13,488, 
were  built  by  the  railroads  themselves.  The  total  number 
built  is  a  material  increase  over  1916  and  1915. 

The  fact  that  the  domestic  orders  for  freight  cars  were 


5000 

4.000 

/ 

/ 

K^ 

3,000 

V. 

^ 

V 

/ 

\^ 

^^^ 

^   «»,,, 

-^ 

^y^^ 

^v^ 

J-- 

s 

y^ 

^y^ 

d,000 

N 

. 

f— 

*^ 

''^'**'^^ 

1,000 

'^■*« 

f^ssei 

icferCat 

». 

0 

1901       /90Z       /903       /904 


J90S       /90e       /907       /908       /909       /9/0        /9//        19/2        /9/J 
The    Domestic    Passenger    Car    Orders    Shown    Graphically. 


/9/4        /9/S       /9/e 


s.ooo 


4.000 
i.OOO 
2.000 
1.000 


/9/7 


in  normal  times.  With  a  plant  capacity  of  about  25,000  cars 
per  month  and  with  current  orders  to  absorb  this  capacity 
for*  the  next  three  months,  one-fourth  of  which  is  for  foreign 
delivery,  the  car  companies  could,  if  sufficient  orders  were 
placed,  organize  their  forces  for  maximum  full  production 
and  provide  over  100,000  cars  within  the  next  six  months. 


so  low,  means  that  there  were  not  many  large  or  important 
individual  orders.  Orders  for  over  2,000  cars  were  placed 
by  the  following  roads:  .\tchison,  Topeka  &  Santa  Fe, 
2,450;  Baltimore  &  Ohio,  2,450;  Canadian  Government 
Railways,  5,870;  Chicago  &  North  Western,  2,050;  Chi- 
cago, Milwaukee  &  St.  Paul  4,130   (nearly  all  in  company 
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shops);  Illinois  Central,  2,575;  Northern  Pacific,  2,000; 
Pacific  Fruit  Express,  2,700;  Pennsylvania  Lines  East, 
4,329;  Philadelphia  &  Reading,  2,230;  Southern  Pacific 
System,  5,443;  Union  Pacific  System,  3,594,  and  the  Union 
Tank  Line,  2,200.  The  Western  Maryland  placed  orders 
for  1,900  cars. 

With  all  the  decrease  in  car  production  and  orders,  the 


Table  I — The  Freigift  Car  Orders  in  1917 

Domestic — Tncluditiff    railroads    and    private    car 
lines  in  the  United  States  and  Canada: 

From    htii'ders    . SS,443 

From    company     sIlhis 20,924 


\ 


Total   domestic 


79.367 


United  -States  Government: 

For  service  overseas 18,844 

For   use   in    this  coi'ntry ISO 


Total    I'nited   States   Government. 


19.024 


France    21,700 

Russia     4.'.500* 

Other    foreian    1,467 


Total   foreign 


64,66-* 


Total  of  all  orders 164,058* 


•Including  the  30,500  Russian  cars,  orders  for  which  are  held  in  abeyance. 

types  of  cars  built  during  the  year  were  not  devoid  of  inter- 
esting features  in  their  design.  There  has  been  produced 
an  all-steel  refrigerator  car,  and  85 -ton  capacity  car  with 
five  hoppers,  a  120-ton  capacity  coal  car,  a  new  type  of  self- 
propelled  motor  car  and  notable  examples  of  steel  passen- 
ger cars. 

The  all-steel  refrigerator  car  was  built  by  the  Pennsyl- 
vania and  is  particularly  interesting.  The  superstructure  is 
virtually  a  shell  within  a  shell,  the  inner  lining  being  self- 


TvniE    11 — The    Passenger   Car   Orders   in    1917. 

Domestic : 

From  builders    1,003 

From    company    shops 119 


Total  denies 
U.  S.  CiovcrnnK'iit.  . 
Foreign    


1,124 

6 

37 

1,167 


sustaining  and  separated  from  the  outside  lining  by  four 
continuous  layers  of  insulation  extending  from  side  sill  to 
side  sill  over  the  top  of  the  inner  steel  wall  in  one  continu- 
ous piece.  The  cars  are  provided  with  basket  bunkers,  an 
insulated  solid  bulkhead  and  the  space  between  the  bulk- 
heads is  divided  into  three  compartments.  The  Baltimore 
&  Ohio  and  the  Michigan  Central  have  Ijuilt  refrigerator 
cars   which   are  particularly   well    insulated,   the   insulation 


Table  III — Domestic  Orders  for  Cars  Since  1901 


Freight  Pa.ssenger 

Cars.  Cars. 

1901 193,439  2,879 

1902 195,248  3.459 

1903 108.936  2.310 

1904 136,561  2,213 

1905 341,315  3.289 

1906 310,31?  3,402 

1907 151.711  1.791 

1908 62.669  1,319 


Freight 
Cars. 


Passenger 
Cars. 


1917 


1909 189,360  4,514 

1910 141,024  3,881 

1911 133,117  2,623 

1912 234,758  3,642 

1913 146,732  3,179 

1914 80.264  2,002 

1915 109,792  3,101 

1916 170.054  2,544 

Freight        Passenger 
Cars.  Cars. 
79.367  1,167 


being  applied  solid  instead  of  with  the  usual  intervening  air 
spaces.  These  cars  have  the  basket  ice  bunker  with  the 
•solid  bulkhead. 

The  Virginian  120-ton  capacity  coal  car  marks  a  most 
important  step  in  the  construction  of  this  type  of  equipment. 
It  is  provided  with  the  Lewis  articulated  six-wheel  truck 
having  a  wheel  base  of  9  ft.  The  car  weighs  73.900  lb.  and 
with  10  per  cent  overload  has  a  ratio  of  revenue  load  to 
total  load  of  76.4  per  cent.  It  represents  a  design  which  has 
been  given  the  most  careful  study,  and  contains  many  in- 
teresting features.     The  Pennsylvania  85-ton  capacity  hop- 


per car,  with  five  hoppers,  has  a  light  weight  of  60,000  lb. 
and  a  gross  cubical  capacity  of  3,228  cu.  ft.  as  against  4,422 
cu.  ft.,  the  maximum  cubical  capacity  of  the  Virginian  car 
is  also  noteworthy. 

Among  the  passenger  cars  those  built  for  the  Delaware  &: 
Hudson  and  for  the  Erie  represent  real  progress  in  the  de- 
sign of  all-steel  passenger  equipment.  The  Delaware  & 
Hud.son  cars  are  72  ft.  &]4  in.  long  over  body  end  sills, 
they  weigh  138,700  lb.  and  have  a  seating  capacity  for  90 
passengers.  The  Erie  cars  are  interesting  on  account  of  the 
ingenious  construction  of  the  superstructure.  The  distribu- 
tion of  metal  is  such  that  a  stiff  construction  has  been  ob- 
tained with  a  saving  in  weight.  These  cars  are  70  ft.  long 
over  the  body  end  sills;  they  weigh  110,900  lb.  and  have  a 

T\II.t      I\'       TllF      pRKKiHT     ANll     pASSENGER     CaRS     RuILT     IN      1917. 

Freight  cars  Passenger  cars 

Domestic     119,363  1,969 

Foreign     32,038  31 

Total   151,401  2.000 

AM-steel    61,115  1,874 

Steel    frame    29,310                          

Steel    underframe    40,386  93 

Steel  center  sills 8.317                           

Wood    12.273  33 

151,401  2,000 

Comparison  with  Previoi's  Years 
^'ear  Freight  cars  Passenger  cars 

1899  119.886  1,305 

1900  115.631  1,636 

1901  136.950  2,055 

1902  162.599  1.948 

1903  153.195  2.007 

1904     60,806  2,144 

1905*     165.155  2,551 

1*)06*     240.503  3.167 

1907*  284,188  5,457 

1908'*  76,555  1.716 

1909'     93.570  2.849 

1910»     180.945  4,412 

1911*     72,161  4.246 

1912t     152.429  3.060 

1 91 3t     207.684  3,296 

1914t     104.541  3.691 

1915+     74,112  1.949 

19167     135,001  1,839 

'Includes   Canadian  output. 

tincludes  Canadian  output  and  equipment  built  in  railroad  shoos. 

seating  capacity  for  76  people,  including  12  seats  in  a  smok- 
ing compartment. 

The  prospects  for  improvements  in  design  during  the 
coming  year  are  promising,  particularly  in  freight  cars. 
With  the  heavy  demand  for  freight  equipment  new  cars  will 
be  built  and  every  means  will  be  taken  to  get  them  promptly. 
With  private  and  corporate  interests  being  held  subordinate 
to  the  nation's  needs,  the  "standard  car"  will  receive  more 
serious  consideration.  A  committee  of  the  American  Rail- 
way Association  has  been  working  on  this  problem  for  some 
time.  Sample  cars  have  been  built  and  much  study  has  been 
given  the  question.  The  committee  has  been  unable  as  yet 
to  come  to  an  agreement.  It  is  extremely  desirable  that 
the  matter  be  settled  as  promptly  as  possible  so  that  the 
designs  can  be  used  for  the  large  amount  of  new  equipment 
which  must  be  constructed  in  record  time  during  the  current 
year. 

Electric  Soldering  Irox. — A  new  type  of  solder- 
ing iron  consists  essentially  of  two  high-resistance  heating 
points,  or  electrodes,  that  become  incandescent  when  the  cur- 
rent passes  through  them.  As  the  circuit  is  closed  as  soon 
as  the  points  come  into  contact  with  the  metal  to  be  heated, 
the  iron  is  said  to  become  heated  to  the  required  degree  the 
moment  it  touches  the  work.  Besides,  the  heat  is  generated 
at  the  point  of  contact  and  at  the  spot  where  the  heat  is 
needed  when  soldering,  brazing,  or  annealing.  The  iron 
operates  at  from  six  to  sixteen  volts  and  the  points  are  made 
to  carr}-  current  according  to  ratings  of  150,  250,  and  500 
watts . — Machinery. 


LOCOMOTIVE  FEEDWATER  HEATING 

There  are  probably  but  few  loads  in  this  country  that 
have  not  experimented  to  a  greater  or  lesser  degree  with 
some  form  of  locomotive  feedwater  heatfer  in  an  endeavor 
to  reclaim  some  of  the  vast  amount  of  heat  that  is  liberated 
from  a  locomotive.  One  of  the  most  tried  methods  is  that 
of  condensing  the  exhaust  steam  from  the  air  compressor 


have  been  made  with  various  types  of  smokebox  or  waste 
gas  heaters,  but  none  have  yet  been  developed  to  any  great 
degree  of  success.  One  great  disadvantage  of  the  smokebox 
or  waste  gas  feedwater  heater  is  the  large  amount  of  heating 
surface  required  to  raise  the  temperature  of  the  feedwater  any 
appreciable  amount.  This  complicates  the  front  end  design 
and  materially  increases  maintenance  problems. 

Of  the  waste  heat  passing  out  of  the  stack,  that  contained 
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Application  of  Feedwater  Heater  and  Steam  Pump  to  a  Locomotive 


in  a  coil  in  the  tank.  This  has  been  successful  only  as  the 
engine  crew  has  been  able  to  keep  the  temperature  of  the 
tank  water  below  the  point  at  which  it  can  be  lifted  by  the 
suction  of  the  injector.  Obviously  greater  difficulty  is  ex- 
perienced with  this  method  of  feedwater  heating  in  the  warm 
weather  and  the  economies  gained  are  much  less  than  in 
the  cold  weather.  When  the  water  becomes  too  hot  to  be 
lifted  by  the  injector,  the  difficulties  are  readily  appreciated. 
Other  methods  that  have  been  tried  consist  of  utilizing 
and  conserving  the  hot  gases  in  the  smokebox.    Experiments 


in  the  steam  exhausted  from  the  cylinders  is  three  times 
that  contained  in  the  exhaust  gases.  Furthermore,  much 
more  heat  per  unit  of  volume  is  contained  in  the  exhaust 
steam  than  in  the  exhaust  gases,  which  makes  the  exhaust 
steam  the  more  desirable,  as  a  smaller  amount  of  heating 
surface  will  be  required  for  the  same  temperature  rise  in 
the  feedwater  than  were  the  exhaust  gases  used. 

The  system  developed  by  the  Locomotive  Feed  Water 
Heater  Company,  New  York,  uses  the  exhaust  steiyn  method 
of  heating  the  water,  the  steam  being  taken  directly  from 
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the  steam  chest  or  the  exhaust  passage  in  the  cylinder  sad- 
dle, as  shown  in  the  illustrations.  The  amount  of  exhaust 
steam  taken  is  not  sufficient  to  interfere  materially  with  the 
drafting  of  the  locomotive,  but  a  sufficient  amount  is  taken 
to  raise  the  feedwater  temperature  from  150  to  180  deg. 
The  heater  is  located  somewhere  near  the  cylinders  in  order 
to  reduce  the  length  of  passages  between  the  cylinders  and 
the  heater.     In  the  particular  case  illustrated,  it  is  located 


of  the  pump  is  regulated  by  a  valve  at  that  point.  The 
exhaust  steam  from  the  pump  passes  into  the  heater  to  give 
up  its  waste  heat  to  the  feed  water.  The  exhaust  steam 
condensed  in  the  heater  passes  through  an  opening  in  the 
bottom  of  the  heater  to  a  drain  pipe  that  carries  it  to  a 
point  near  the  ash  pan  where  it  is  drained  to  the  track. 

The  pump  was  modeled  after  a  Westinghouse  compressor. 
The   steam  end   is   that   used  on   a   standard   93/2-in.   com- 


Pump  Throttle  \i'alve  Handle , 


General  Arrangement  of  An  Exhaust  Steam  System  of  Feedwater  Heating 

directly  in  front  of  the  cylinders.     Pipes  extend  from  each  pressor.     The  water  cylinder  is  6J/2  in.  in  diameter  and  is 

steam  chest  to  the  inlet  connections  of  the  heater.    With  this  double  acting.     When  running  at  80  strokes  a  minute  the 

system   the   injector   is   replaced   by   an  entirely   new   water  pump   will   deliver   6,500   gals,   per   hour.      There   are   ten 

pump  which  was  developed  for  this  particular  work  by  the  valves,  five  suction  and  five  discharge,  located  in  the  cham- 

W^estinghouse  Air  Brake  Company.     It  may  be  located  on  hers  on  each  side  of  the  pump.     Each  set  of  five  valves  is 

either  side  of  the  locomotive,   being  applied   in   a  manner  included   in   a  valve  deck   which   may   be  easily   removed, 

similar  to  the  application  of  an  air  compressor.  Tests  made  with  this  pump  have  shown  that  50  lb.  of  water 

The  diagrammatic  view  of  the  arrangement  of  the  feedwater  and  over  are  pumped  per  pound  of  steam  used  for  operating 

heating  equipment  applied  to  a  locomotive  well  illustrates  the  pump, 

the   system.      The   pump   draws    the   water   from   the   tank  A  sectional  view  of  the  heater  is  shown  among  the  illus- 
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through  a  o^-in.  suction  pipe  and  delivers  it  to  the  heater 
through  a  2-in.  pipe.  From  the  heater  the  water  passes 
through  a  2-in.  pipe  with  a  check  valve  to  the  boiler  check. 
A  ^-in.  connection  is  made  in  the  pump  discharge  pipe  for 
the  squirt  hose,  thus  providing  cold  water  for  that  purpose. 
The  pump  takes  steam  from  the  cab  turret  and  the  speed 


trations.  As  indicated  by  the  notations,  the  exhaust  steam 
from  the  steam  chests  is  admitted  at  the  top,  allowed  to  cir- 
culate around  the  tubes  which  contain  the  feed  water,  and 
passes  out  through  the  drain  at  the  bottom.  The  water 
from  the  pump  passes  through  the  heater  four  times  be- 
fore it  is  delivered  to  the  boiler.     This  is  accomplished  by 
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nicans  of  walls  in  the  headers  at  the  ends  of  the  heater.  The 
header  at  the  right  has  three  chambers  formed  by  a  wall 
extending  horizontally  across  the  header  at  the  center  and  a 
wrtical  wall  extending  up  from  this  wall.  The  header  at 
the  left  has  one  vertical  wall  dividing  it  into  two  parts. 
'i  iie  water  enters  the  header  at  the  right  in  the  upper  right 
liand  chamber.  It  passes  through  the  tubes  in  quadrant  A 
to  the  header  at  the  left.  From  there  it  returns  through  the 
tubes  marked  B,  then  back  through  the  tubes  marked  C 
to  the  header  at  the  left,  thence  through  tubes  D  to  the  water 
outlet.  By  thus  passing  the  water  through  the  heater  four 
times  an  equivalent  length  of  pipe  of  16  ft.  is  obtained 
from  which  the  water  will  absorb  heat. 

One  of  tlie  most  important  features  of  this  heater  are  the 
agitators  contained  in  each  of  the  tubes  in  the  heater. 
These  are  shown  in  the  top  row  of  tubes  in  the  heater 
illustrated.  They  consist  of  a  thin  brass  corrugated  and 
spiraled  strip  of  metal  and  their  function  is  to  so  agitate 
the  water  as  it  passes  through  the  tubes  that  every  particle 
of  it  will  come  in  contact  with  the  hot  tubes  and  absorb  all 
the  heat  possible  from  the  exhaust  steam  on  the  outside  of 
the  tubes.  This  agitation  also  serves  to  keep  the  tubes  clean 
and  free  from  scale.  The  higher  the  velocity  of  the  cold 
water  passing  through  the  tubes  the  more  violent  the  agita- 
tion and  the  greater  the  amount  of  heat  absorbed  by  the 
water. 

Two  types  of 'heater  bodies  are  being  used,  one  cast  iron 
and  the  other  steel  plate.  When  a  cast  iron  body  is  used 
the  difference  in  expansion  of  brass  and  iron  is  taken  up  in 
a  copper  expansion  joint  forming  one  end  of  the  body. 
When  steel  plate  is  used  the  difference  is  taken  up  by  a 
flexible  form  of  joint  formed  at  either  end  of  the  body 
where  it  connects  to  the  tube  sheet. 


Rapids,  Mich.,  and  it  has  several  features  which  make  it  of 
interest  to  large  users  of  drills.  The  grinder  is  motor  driven, 
having  a  1-hp.  General  Electric  motor  built  into  the  head, 
and  is  particularly  adapted  to  railroad  work  because  all  sizes 
of  drills  may  be  ground  on  the  same  machine.  Drills  up  to 
3^  in.  are  ground  dry  on  a  fine  grained  wheel  on  one>side 
of  the  machine,  and  drills  from  ^^  in.  up  to  Syi  in.,  are 
ground  wet  on  a  coarser  wheel  located  at  the  other  side.  No 
calipering  is  necessary  with  this  type  of  grinder.  Both  lips 
of  the  drill  are  automatically  ground  to  the  same  length,  angle 
and  clearance,  and  the  only  adjustment  necessar}'  is  for  the 
length  of  the  drill. 


MORRIS  PLAIN  RADIAL  DRILL 

A  new  4  ft.  plain  radial  drill  has  been  placed  on  the  mar- 
ket by  the  Morris  Machine  Tool  Co.,  Cincinnati,  Ohio.  The 
machine  will  drill  to  the  center  of  an  8  ft.  6  in.  circle.  The 
maximum  distance  between  the  spindle  and  the  base  is  5  ft. 
and  the  maximum  distance  between  the  spindle  and  the  table 
3  ft.  3  in. 

The  base  of  the  machine  is  deep  and  well  ribbed  and  pro- 
vides a  working  surface  3  ft.  by  4  ft.  3  in.  There  is  a  lubri- 
cating channel  around  the  base  which  is  so  arranged  that 
an  oil  pump  can  be  attached  if  desired.     The  stump,  which 


DRILL  GRINDERS 

The  importance  of  the  correct  grinding  of  drills  cannot 
well  be  overestimated,  especially  at  the  present  time  when 
the  price  of  drills  is  so  high,  and  it  is  a  patriotic  duty  to 
economize  in  the  use  of  everything  made  of  steel.     A  large 
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Motor   Driven   Drill  Grinder 


percentage  of  drill  breakage  and  wear  may  be  charged  di- 
rectly to  imperfect  grinding,  and  this  detail  of  shop  operation 
should  not  be  neglected  because  it  is  apparently  a  minor  one. 
The  illustration  shows  a  W.  N.  L.  New  Yankee  drill 
grinder  made  by  the  Wilmarth  &  Morman  Company,  Grand 


IVIorrls  Plain  Radial  Drill 

is  securely  mounted  on  the  base,  runs  through  to  the  top 
of  the  column.  At  the  top  of  the  stump  a  combination  an- 
nular and  thrust  ball  bearing  is  mounted,  which  carries  the 
entire  weight  of  the  column  and  the  arm.  At  the  bottom  of 
the  column  there  is  a  plain  bearing  on  the  stimap.  This  con- 
struction permits  the  arm  and  column  to  swing  about  the 
stump  with  ease. 

The  arm  is  moved  up  and  down  on  the  column  by  power 
and  has  safety  stops  at  the  extreme  positions.  The  head  is 
heavily  constructed  with  long  bearings  for  the  spindle.  It 
travels  on  the  arm  on  wide  bearings  and  is  driven  by  means 
of  a  hand  wheel  through  reduction  gears  to  a  rack  and  pinion. 
The  spindle  is  1  15/16  in.  in  diameter  above  the  sleeve  and 
is  equipped  with  a  ball  thrust  bearing.  The  spindle  speeds 
range  from  19  to  350  r.  p.  m.  Through  a  feed  gear  box 
mounted  on  the  head  6  speeds  are  obtainable.    A  direct  read- 
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ing  dei)th  gage  is  provided,  arranged  to  throw  the  speed  out. 
A  safety  feed  throw-out  is  also  arranged  at  the  end  of  the 
spindle  travel. 

'  The  speed  box  is  fully  enclosed  and  the  gear  runs  in 
heavy  oil.  A  tool  tray  is  mounted  on  top  of  the  box.  A 
speed  plate  is  furnished  giving  the  operator  all  spindle 
speeds  at  the  various  positions  of  the  lever.  The  lever  at 
ihc  bottom  of  the  stump,  standing  in  a  vertical  position,  con- 
trols the  friction  clutches  on  the  pulley  shaft  in  the  speed 
box.  This  lever,  which  is  convenient  for  the  operator,  in 
neutral  position  stops  every  gear  on  tho  machine  and  in  con- 
nection with  the  double  back  lever  on  the  head,  the  operator 
can  secure  six  spindle  sj)eeds  instantly.  With  the  speed  box 
18  spindle  speeds  are  available  and  on  the  cone  pulley  drive 
there  are  15  spindle  speeds.  The  double  back  gear  is 
mounted  on  the  back  of  the  head  and  is  fully  enclosed. 

All  gears  are  of  steel  except  the  spindle  gear,  which  is 
semi-steel.  The  back  gear  clutches  and  clash  gears  are  made 
of  nickel  steel  heat  treated  and  hardened.  The  tapping  at- 
tachment miter  gears  are  enclosed  in  an  oil-tight  case  and 
run  in  oil.  The  frictions  are  of  the  expanding  ring  type 
capable  of  pulling  the  maximum  capacity  of  the  drill  and 
controlled  from  the  front  of  the  machine.  The  friction  rings 
are  adjustable.  The  bearings  throughout  the  head  are  of 
bronze  with  felt  wipers  and  a  recess  around  the  bearing  to 
act  as  an  oil  reservoir. 

The  machine  is  regularly  furnished  with  a  tight  and  loose 
pulley  for  belt  drive,  but  can  also  be  arranged  for  drive  by 
cone  pulleys  and  a  constant  speed  motor  in  connection  with 
a  speed  box,  or  for  variable  speed  motor  drive. 


The  four-piston  motor  is  simple  in  construction  and  the 
accessibility  of  the  reciprocating  parts  is  of  particular  ad- 
vantage. The  removal  of  five  cap  screws  i>ermits  the  crank 
shaft  assembly  to  be  withdrawn  in  its  entirety.  The  valve 
is  of  the  rotary  type  and  is  gear  driven.  Roller  bearings  are 
used  on  the  connecting  rods  and  ball  bearings  on  the  crank- 
shaft. This  drill  can  be  furnished  with  either  a  breast  plate 
spade  handle  or  a  telescoping  feed  screw.  In  the  latter  case 
the  length  of  feed  measures  2}4  in. 


A  NEW  MILLING  MACHINE  VISE 

Milling  machine  vises  can  be  used  m  many  cases  instead 
or  jigs  or  fixtures  and  become  an  efficient  addition  to  the 
machines,  especially  when  used  in  pairs.  In  this  way  one 
vise  can  be  loaded  or  unloaded  while  the  cutters  are  still 
working  on  a  job  in  the  other  vise.  The  Cleveland  Milling 
Macliine  Company,  Cleveland,  Ohio,  has  made  interchange- 
able vises,  one  of  which  is  shown  in  the  illustration,  with 
the  tongue  slot  an  exact  distance  from  the  face  of  the  solid 
jaw. 

The  steel  jaws  of  the  vise  are  as  low  as  is  consistent  with 


AIR  DRILL  FOR  LIGHT  AVbRK 

The  Ingersoll-Rand  Company,  New  York,  has  recently 
developed  a  new  light  weight  high  power  pneumatic  non- 
reversible drill,  especially  adapted  to  drilling  holes  up  to 
9/16  in.  in  diameter  and  reaming  holes  up  to  5/16  in.  in 
diameter.  This  new  drill  has  been  designated  as  No.  5 
"Little  David."  It  weighs  15  lb.  and  has  a  free  spindle 
speed  of  1,000  r.p.ni.    With  a  drill  chuck  its  over-all  length 


Vise  for  Milling  Machine 

strength  and  may  be  replaced  by  special  jaws  for  increasing 
tlie  range  or  holding  work  of  irregular  shape.  Tongue  slots 
are  at  right  angles  to  each  other,  so  the  vise  can  be  held 
parallel,  or  at  right  angles  to  the  spindle,  and  the  screw 
diameter  is  made  as  large  as  the  height  of  the  jaws  will 
allow. 

The  solid  jaw  of  this  vise  is  made  with  a  special  arrange- 
ment of  cores  to  prevent  it  from  breaking  diagonally  from 
the  corner  of  the  solid  jaw  to  the  base,  due  to  unequal  con- 
traction of  the  iron  in  cooling. 


DAVIS  EXPANSION  BORING  TOOL 

The  important  part  played  by  boring  machines  in  present 
railroad  shop  practice  is  well  known  and  has  resulted  in  a 
big  demand  for  boring  tools,  which  are  suited  to  many  differ- 
ent kinds  of  work.  The  production  of  turret  lathes,  boring 
mills  and  drill  presses  will  be  increased  by  the  use  of  ex- 


"Littie  Giant"  Air  Drill  for  Light  WorJ< 

is  14? 8  in.  and  the  distance  from  the  side  of  the  drill  to 
center  of  spindle  is  but  IJ^  in.,  which  facilitates  its  opera- 
tion in  unhandy  places.  The  spindle  is  threaded  to  accom- 
modate either  a  No.  1  M.T.  socket  or  drill  chuck  and  these 
may  be  readily  interchanged  as  desired. 


style  E  Expansion  Tool  for  Turret  Lathes 

pansion  boring  tools  which  are  accurate  and  will  stand  up 
under  the  work.  The  Davis  Boring  Tool  Company,  St. 
Louis,  Mo.,  has  devoted  13  years  to  the  manufacture  of  this 
type  of  tool.  The  one  shown  in  the  illustration  is  made  for 
turret  lathes.  The  important  feature  of  this  tool  is  the  mi- 
crometer adjustment  for  controlling  the  cutter  expansion. 
This  device  permits  the  accurate  maintenance  of  any  size 
within  range  of  expansion,  and  by  compensating  for  wear, 
fast  feeds  and  speeds  may  be  used.  The  pilot  is  hardened 
and  ground  and  has  oil  grooves. 


(Formerly  the  RAILWAY  AGE  GAZETTE,  MECHANICAL   EDITION 
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Following  the  severe  winter  weather  of  last  month,  the 
Pennsylvania  Railroad  sent  from  its  shops  at  Altoona,  to 
different  division  points  on  the  road,  about  300  men,  to  repair 
locomotives. 

Thirty  locomotives  built  at  the  Baldwin  Locomotive  Works, 
Philadelphia,  for  military  railroads  in  France  have  been 
ordered  by  the  Government  to  be  put  in  use  on  the  Philadel- 
phia &  Reading,  the  Pennsylvania,  the  Baltimore  &  Ohio, 
and  the  Lehigh  Valley. 

The  Atchison,  Topeka  &  Santa  Fe,  which  recently  an- 
nounced that  it  had  granted  a  10  per  cent  bonus  for  the  six 
months'  period  just  ended  to  unorganized  employees,  will 
pay  the  bonus  in  regular  monthly  installments  in  the  coming 
year  with  the  regular  salaries  of  the  men. 

The  Chicago,  Burlington  &  Quincy  has  granted  an  in- 
crease in  pay  to  employees  in  its  car  department,  effective 
since  December  1.  Those  paid  on  a  straight  hourly  basis 
were  granted  an  advance  of  2  cents  an  hour  and  men  on 
piece  work  were  given  a  5  per  cent  increase. 

The  War  Department  announces  that  volunteers  are  now 
being  accepted  for  a  provisional  reinforcement  railway  regi- 
ment, for  the  National  army,  which  is  being  organized  at 
Camp  Grant,  Rockford,  111.  Men  are  wanted  who  have 
qualifications  in  railway  construction,  operation  and  main- 
tenance; shop  work  and  transportation.  Applications  are 
received  at  all  of  the  principal  recruiting  stations. 

The  car  repair  shed  of  the  Baltimore  iS:  Ohio  at  Storrs 
Station,  Cincinnati,  Ohio,  was  destroyed  by  fire  on  Novem- 
ber 27,  together  with  21  freight  cars,  eight  of  them  loaded. 
The  structure  was  of  frame  construction,  48  ft.  by  445  ft., 
open  on  the  sides  and  with  three  tracks  running  the  length 
of  the  shed.  The  fife  was  discovered  in  the  vicinity  of  the 
lockers  where  the  men  kept  their  tools  and  working  clothes. 
Estimated  loss  on  structure,  cars,  tools  and  supplies,  $37,000. 

The  Pennsylvania  Railroad  has  completed  arrangements 
for  placing  on  sale  the  new  war  savings  stamps  and  thrift 
stamps  at  ticket  offices  and  in  its  shops,  freight  stations  and 
in  the  various  departments  on  the  Lines  East  and  \yest  of 
Pittsburgh.  Every  ticket  agent  on  the  entire  system,  except 
those  in  the  immediate  vicinity  of  a  post  office,  will  have  the 
stamps  for  sale.  As  in  the  case  of  the  campaign  for  the  two 
Liberty  Loans,  special  efforts  will  be  made  to  encourage  in- 
vestment in  the  savings  and  thrift  stamps  on  the  part  of 


employees.  It  having  been  found  impracticable  to  place  the 
stamps  on  sale  directly  in  the  pay  cars,  arrangements  will  be 
made  wherever  j)ossible  to  have  them  on  sale  near  the  pay 
cars  when  employees  are  being  paid. 

The  President  has  approved  the  recommendation  of  the 
War  Industries  Board  that  the  maximum  prices  heretofore 
fixed  by  the  President  upon  ore,  coke,  pig  iron,  steel  and 
steel  products,  subject  to  revision  on  January  1,  1918,  be 
continued  in  effect  until  March  31,  1918.  New  contracts 
calling  for  delivery  on  or  after  April  1,  1918,  must  be  subject 
to  revision  by  any  authorized  United  States  Government 
agency,  so  that  deliveries  after  that  date  shall  not  exceed  the 
maximum  price  then  in  force,  although  ordered  or  contracted 
for  in  the  meantime. 

The  western  lines,  at  the  request  of  the  Railroads'  War 
Board,  agreed  to  furnish  102  locomotives  to  the  eastern  roads. 
On  December  21,  39  had  been  delivered  at  Chicago  and 
seven  at  St.  Louis,  while  26  were  en  route  at  that  time  and 
30  had  not  yet  started  for  their  destination.  It  was  ex- 
pected that  all  the  engines  would  be  delivered  by  December 
25,  except  a  few  which  were  being  transformed  from  coal  to 
oil  burners.  The  following  pro  rata  plan  for  providing  the 
locomotives  was  decided  upon  at  a  meeting  in  Chicago: 
Atchison,  Topeka  &  Santa  Fe,  nine;  Northwestern,  seven: 
Burlington,  seven;  Great  Western,  one;  Chicago,  Milwaukee 
&  St.  Paul,  eight:  Rock  Island,  six;  Chicago,  St.  Paul, 
Minneapolis  &  Omaha,  two;  Duluth  &  Iron  Range,  ten; 
Duluth,  Missabe  &  Northern,  twelve;  Great  Northern,  five; 
Illinois  Central,  six;  Kansas  City  Southern,  one;  Minneap- 
olis &  St.  Louis,  one;  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie,  two;  Missouri,  Kansas  &  Texas,  two;  Missouri 
Pacific,  four;  Northern  Pacific,  five:  St.  Louis-San  Francisco, 
three;  Cotton  Belt,  one;  Southern  Pacific,  six;  Union  Pacific, 
four. 


Tank  Car  Tests  and  Safety  Appliances 

The  executive  committee  of  the  Master  Car  Builders"  As- 
sociation has  issued  a  circular  regarding  the  hydrostatic 
tests  of  tanks  of  tank  cars,  stating:  "That  part  of  section 
23  of  the  standard  specifications  for  tank  cars,  classes  I.  II, 
III  and  IV,  which  requires  that  the  tanks  be  retested  hy- 
draulically  at  stated  intervals,  is  hereby  suspended  as  to 
tanks  for  which  such  tests  shall  become  due  prior  to  January 
1.  1920,  except  when  the  cars  are  shopped  for  repairs.     The 
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reciuirements  of  section  2S  of  each  of  the  specifications  named, 
tliat  new  tanks  shall  be  tested  before  being  put  into  service, 
and  that  tanks  damaged  to  the  extent  of  requiring  patching 
or  renewal  of  one  or  more  sheets,  or  extensive  riveting  or 
recalking  of  seams,  shall  be  retested  before  being  returned 
to  service,  are  not  .'suspended." 

.\  circular  was  also  issued  regarding  safety  appliances, 
stating:  "The  date  effective  of  rule  3,  paragraph  (m)  of 
the  rules  of  interchange,  regarding  the  interchange  of  cars 
not  equipped  with  United  States  safety  appliances  or  United 
States  safety  appliances,  standard,  is  hereby  extended  from 
JanuarA-  1,  1918,  to  March  1,1918. 


Headliiiht  Order  Modified 

In  view  of  the  pressure  upon  the  railroads  for  cars  and 
engines  to  move  war  materials,  the  Interstate  Commerce 
Commission  has  postponed  the  effective  date  of  its  order 
requiring  locomotives  to  be  equipped  with  high  power  head- 
lights from  January  1  to  July  1  as  to  all  new  lotomotives 
placed  in  service.  For  locomotives  in  service  prior  to  that 
date  the  changes  required  are  to  be  made  the  first  time  locomo- 
tives are  sho})jied  for  general  or  heavy  repairs  after  July  1. 
1918,  and  all  locomotives  must  be  so  equipped  before  Julv 
1.  1920. 


Grand  Trunk  Safety  Bulletin 

The  safety  engineer  of  the  Grand  Trunk,  in  his  December 
bulletin  (No.  15),  illustrates  one  of  his  chief  points  by  a 
picture  of  a  barrel  tipping  over  the  brink  of  Niagara  Falls. 
In  this  connection  he  says: 

"Would  you  go  over  Niagara  Falls  in  a  barrel?  /  should 
say  not.  That's  a  funny  question  to  put  into  a  safety  bulle- 
tin. \\'hat  are  you  driving  at  anyway?  Just  this:  Scores 
of  you  men  ever)-  day  are  taking  chances  that  are  just  as 
unnecessary,  just  as  foolish  and  just  about  as  risky  as  going 
over  Niagara  Falls  in  a  barrel,  and  if  you  could  read  the 
reports  in  my  office  showing  how  Grand  Trunk  men  get 
injured  and  killed,  you  would  agree  with  me." 

The  safety  engineer  finds  that  three  causes  alone  are 
responsible  for  more  deaths  to  Grand  Trunk  men  than  all 
other  causes  combined:  (1)  Run  over  by  cars  or  engines;  (2) 
Falling  from  cars  or  engines;  (3)  Train  or  yard  men  work- 
ing on  cars  which  are  moved  by  another  engine  working  on 
the  same  track. 


Railway  Regiments'  Tobacco  Fund 

Interest  in  the  Railway  Regiments'  Tobacco  Fund  has  ex- 
tended to  several  associations  during  the  past  month,  the 
Railway  Business  Association  announcing  that  it  will  donate 
$1,000  to  the  fund  from  the  proceeds  of  its  annual  dinner. 
On  the  motion  of  Daniel  A.  Brady,  the  New  York  Railroad 
Club  voted  to  give  $250  to  the  fund,  $250  to  the  Y.  M.  C.  A., 
$250  to  the  Red  Cross  and  $250  to  the  Knights  of  Columbus. 
The  Machinery  Club  of  New  York  City  at  a  recent  board 
meeting  approved  a  resolution  that  appropriated  one-third 
of   the   profits   of   the   cigar   department    for   the   month   of 


December  for  soldiers'  smokes,  one-half  of  this  amount  to  be 
sent  to  the  New  York  Sun  Tobacco  Fund  and  the  other  half 
to  the  Railway  Regiments'  Tobacco  Fund.  A  contribution 
of  $17  was  also  received  from  the  Signal  Appliance  Asso- 
ciation. 

Since  the  last  report  in  the  December  number  of  the 
Rail'way  Mechanical  Engineer,  contributions  have  I)een  re- 
ceived from  the  following  supply  companies: 

American    C.nr    &    Foundry    Company,    New    York 

(contribution)     $50 

Rolicrt   II.    niaokall,   I'ittshursh,   Pa 10  a  month  for  12  months 

.1.    Alexander    Mrowii,    New    York 10  n  niontli 

liridijeiH.rt  Machine  Totd  Co..  Rochester.   .\.   Y...  10  a  month  for  12  months 
Corning  (Ilass    Works,   Corning,    N.    Y.    (contribu- 
tion)       120 

Damascus  Hrake  Beam  Company,  Cleveland,  Ohio 

(contribution  (     25 

Dayton   Malleable  Iron   Comnany,   Dayton.   Oliio.  .  10  a  month 

Marion    MalkaMe   Iron   Works,    Marion.    Iiid 10  a  month 

Kadroad      Wal<-r     \-      C"oal      Handling     Comiiany, 

Chicago    5  a  month  for  12  months 

Rodger   Ballast   Car  Company.   Chicago 10  a  month 

Standard   Safety   Nut   Corporation,   New   York...  25  to  cover  six  months 

It  is  expected  that  the  second  shipment  of  tobacco  will  go 
forward  alx)ut  January'  15. 


MEETINGS   AND  CONVENTIONS 

No  June  Mechanical  Conventions. — At  the  meeting  of  the 
executive  committees  of  the  Master  Car  Builders  and  the 
American  Railway  Master  Mechanics'  Associations  in  New 
York  December  20,  it  was  decided  in  view  of  the  present 
state  of  affairs  to  hold  no  convention  in  June,  1918.  If 
conditions  warrant,  however,  a  business  meeting  may  be  held 
in  Chicago  sometime  during  the  year. 


The   following   list   ghes    vamcs  of  secretaries,   dates  of  next   or  regular 
wcctings  and  places  of  tr.ccting  of  mechanical  associations: 

.•\iR  Brake  .Association. — F.  M.  Nellis.  Room  3014,  165  Broadway,  New 
York   City. 

American  Railway  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
.•\ssociATiON. — O.  E.  Schlink,  485  \V.  Fifth  St.,  Peru,  Ind.  Conven- 
tion postponed. 

American  Railway  Master  Mechanics'  .Association. — J.  W.  Taylor,  Kar- 
pen   Iildg.,  Chicago.     Convention  postponed. 

American  Railway  Tool  Foremen's  .\s.sociation. — R.  D.  Fletcher,  Bel! 
Railway,  Chicaso.     Convention  postponed. 

.\merican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of    Pennsylvania,    Philadelphia,    Pa. 

.American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St..    New    York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  \V..   Room  411,  C.  &  N.  W.   Station,  Chicago. 

Car  Foremen's  Association  of  Chicago. — .\aron  Kline,  841  Lawlor  Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel   Morrison.   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  R.  McMunn,  New  York  Central,  Albany,  N.  Y.  Convention 
postponed. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  C.  H.  &  D.,  Lima,  Ohio.     Convention  postponed. 

International  Railway  Fvel  -Association. — J.  G.  Crawford,  547  W.  Jack- 
son Blvd.,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1126  \V.   Broadway,   Winona,   Minn.      Convention  postponed. 

Master  Boilermakers'  .Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York.     Convention   postponed. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  BIdg.,  Chicago. 
Convention  postponed. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 
— .\.  P.  Dane,   B.  &  M.,  Reading,  Mass.     Convention  postponed. 

Ni.\CARA  Frontier  Car  Men's  .Association. — ^E.  N.  Frankenberger,  623  Bris- 
bane Bldg..  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in  month. 
New  York  Telephone  Bldg.,  Buffalo,  N.  Y. 

Railway  Storekeepers'  Association. — T.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio.      Convention   postponed. 

Traveling  Engineers'  .As.sociation. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
CUveland.    Ohio.      Next   meeting.    September    10,    1918,    Chicago. 
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GENERAL 

R.  C.  Bkavkr  has  been  appointed  assistant  mechanical 
t  iminecr  of  the  Bessemer  &  Lake  Erie,  with  office  at  Green- 
vilie,  Pa. 

John  Bexzies,  road  foreman  of  equij)ment  of  the  Chi- 
casjo,  Rock   Island   &   Pacific,   at  Trenton,   Mo.,   has   Ijeen 
'  appointed  sui)erv'isor  of  fuel  economy  of  the  Chicago  Termi- 
nal, Illinois,  and  Missouri  divisions,  with  headquarters  at 
Rock  Island,  111. 

\\ .  H.  Booth,  road  foreman  of  equipment  of  the  Chicago, 
Rock  Island  &  Pacific,  at  El  Dorado,  Ark.,  has  been  ap- 
pointed supers'isor  of  fuel  of  the  Louisiana,  Arkansas  and 
Indian  Territory  divisions,  with  headquarters  at  Little  Rock, 
Ark. 

H.  Clewer,  master  mechanic  of  the  Chicago,  Rock  Island 
&  Pacific  at  Trenton,  Mo.,  has  been  appointed  superintend- 
ent of  fuel  economy,  with  headquarters  at  Chicago.  His 
duties  in  this  position  include  the  supervision  of  the  use  of 
fuel,  locomotive  supplies,  lubricating  materials  and  general 
features  in  connection  with  the  efficiency  of  locomotive 
operation. 

F.  Connolly,  road  foreman  of  equipment  of  the  Chicago, 
Rock  Island  &  Pacific  at  Herington,  Kan.,  has  been  ap- 
])ointed  supen-isor  of  fuel  economy  of  the  St.  Louis,  the 
Kansas  City  Terminal,  the  Kansas  and  the  El  Paso  divi- 
sions, with  headquarters  at  Herington,  Kan. 

J.  L.  Curry,  road  foreman  of  equipment  of  the  Chicago, 
Rock  L'iland  &:  Pacific,  at  El  Reno,  Okla.,  has  been  ap- 
pointed supervisor  of  fuel  economy  on  the  Oklahoma  and 
Pan  Handle  divisions  of  the  Chicago,  Rock  Lsland  &  Pacific, 
and  also  of  the  Southern  and  Amarillo  divisions  of  the  Chi- 
cago, Rock  Island  &  Gulf,  with  headquarters  at  El  Reno, 
Okla. 

J.  H.  Edwards,  electrical  foreman  of  the  Chicago,  Rock 
Island  &  Pacific,  has  Ijeen  appointed  supervisor  of  stationary 
plants,  with  headcjuarters  at  Chicago,  with  supervMsion  over, 
stationary  plants  and  pumping  stations. 

J.  R.  Jacksox,  assistant  engineer  of  tests  of  the  Atchison, 
Topeka  &  Santa  Fe,  Chicago,  has  received  a  commission  as 
captain  in  the  ordnance  department  of  the  United  States 
Army. 

C.  F.  LuDiNGTOx,  superintendent  of  the  fuel  department 
of  the  Missouri,  Kansas  &  Texas,  has  been  appointed  fuel 
-uper\-isor  of  the  Chicago,  Milwaukee  &  St.  Paul,  with  office 
in  Chicago. 

F.  Meredith,  road  foreman  of  equipment  of  the  Chicago, 
R(x:k  Island  &  Pacific,  at  Silvis,  111.,  has  been  appointed 
su|)ervisor  of  fuel  economy  of  the  Iowa,  Nebraska  and  Colo- 
rado divisions,  with  headquarters  at  Fairburs',  Neb. 

Edward  S.  Pe.^rce,  whose  appointment  as  mechanical 
engineer  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
with  office  at  Beech  Grove,  Ind.,  was  announced  in  the 
December  Railway  Mechanical  Engineer,  graduated  from 
the  mechanical  engineering  course  at  Purdue  University 
:  nd  was  first  employed  in  the  maintenance  of  way  and  me- 

hanical  departments  of  the  Norfolk  &  AVestern.  From 
June,  1913,  to  January,  1914,  he  was  employed  in  the 
inachinery  department  of  Joseph  T.  Ryerson  &  Sons,  Chi- 

•igo.     On  the  latter  date  he  entered  the  service  of  the  New 

kork  Central  Lines  West  as  a  special  engineer  in  the  office 

^t  the  chief  mechanical  engineer  at  Chicago,  where  he  re- 


mained until  June,  1914,  when  he  was  transferred  in  the 
same  capacity  to  the  office  of  the  su[)erintendent  of  motive 
power  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis. 
In  April,  1916,  he  was  ])r()moted  to  assistant  mechanical 
engineer  and  in  January,  1917,  he  was  again  promoted  to 
special  engineer  in  the  office  of  the  general  superintendent 
of  the  transportation  department,  which  pasition  he  held 
until  December  1,  when  his  appointment  as  mechanical  engi- 
neer Ix^ame  effective. 

C.  C.  Richardson  has  been  ap|)ointed  assistant  to  the 
superintendent  of  motive  power  of  the  Bessemer  &  Lake  Erie, 
having  supervision  of  the  office,  accounting  and  stores  depart- 
ments.    His  office  is  at  Greenville,  Pa. 

H.  R.  Warnock,  .su[)erintendent  of  motive  power  of  the 
Western  Maryland  at  Hagerstown,  Md.,  has  Ijeen  appointed 
general  sujjerintendent  of  motive  power  of  the  Chicago,  Mil- 
waukee &  St.  Paul, 
with  headquarters  at 
Chicago,  succeeding 
A.  E.  Manchester,  de- 
ceased. Mr.  \\'amock 
was  bom  at  Newcastle, 
Pa.,  on  July  16,  1870. 
He  l^egan  railway  work 
as  a  freight  brakeman 
with  the  Pennsylvania 
Lines  West  of  Pitts- 
Ijurgh  in  June,  1889, 
and  later  in  the  same 
year  went  to  the  Pitts- 
burgh &:  Lake  Erie  as 
a  brakeman.  In  Sep- 
teml>er,  1891,  he  was 
•  promoted  to  locomo- 
tive fireman  and  later 
was  locomotive  engi- 
neer, which  position  he 
held  until  May,  1900.  From  that  date  until  July,  1904,  he 
served  consecutively  as  engine  despatcher,  roundhouse  fore- 
man, and  general  foreman,  resigning  on  the  latter  date  to 
become  master  mechanic  of  the  West  Side  Belt,  Pittsburgh, 
Pa.,  where  he  remained  until  October,  1905,  when  he  became 
master  mechanic  of  the  Monongahela  Railroad.  He  re- 
mained in  this  position  until  September,  191.>,  when  he  was 
appointed  superintendent  of  motive  power  of  the  Western 
Mar}land,  which  position  he  held  until  his  appointment  as 
noted  above,  which  became  effective  on  December  15. 

W.  E.  RicKETSOX,  mechanical  engineer  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  with  headquarters  at  Beech 
Grove,  Ind.,  has  been  appointed  chief  of  the  equipment  divi- 
sions, valuation  department  of  the  New  York  Central  Lines, 
with  headquarters  at  New  York,  taking  the  place  made 
vacant  by  the  death  of  Mr.  Buchanan  last  Februar}-.  Mr. 
Ricketson  was  graduated  from  Cornell  University  in  1907, 
with  degree  of  M.  E.  and  began  railway  work  in  190.^  with 
the  Delaware  &  Hudson  Company,  for  which  compan\-  he 
worked  during  his  summer  vacations  while  attending  col- 
lege. From  1907  to  1910  he  was  special  apprentice  with 
the  Lake  Shore  &  Michigan  Southern,  and  the  following  two 
years  successively  was  roundhouse  foreman  of  the  Lake  Erie. 
Alliance  &  Wheeling  at  Alliance,  Ohio,  and  the  Lake  Shore 
&  Michigan  Southern  at  Ashtabula.  He  was  then  general 
foreman  of  the  latter  road  at  Youngstown.  Ohio,  until  Sep- 
tember, 1913.  when  he  was  appointed  assistant  mechanical 
engineer  of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis. 
On  March  1,  1914,  he  was  promoted  to  mechanical  engineer, 
which  position  he  held  until  his  recent  appointment  as  chief 
of  the  equipment  division,  valuation  department,  of  the  New 
York  Central  Lines,  as  above  noted. 
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P.  Smith,  assistant  engineer  of  fuel  economy  of  the  Chi- 
cago, Rock  Island  &  Pacific,  has  been  appointed  supervisor 
of  fuel  economy  on  the  Cedar  Rapids,  Minnesota,  Dakota 
and  Des  Moines  divisions,  with  headquarters  at  Cedar 
Rapids,  Iowa. 

C.  L.  TuTTLE  has  been  appointed  mechanical  engineer  of 
the  Bessemer  &  Lake  Erie,  with  headquarters  at  Green- 
ville. Pa. 

H.  D.  Webster,  mechanical  engineer  of  the  Bessemer  & 
Lake  Erie,  has  been  appointed  engineer  of  motive  power, 
with  headquarters  at  Greenville,  Pa.  The  organization  of 
the  maintenance  of  equipment  department  of  the  Bessemer 
&:  Lake  Erie  was  subdivided  on  January  1,  the  locomotive 
department  being  under  the  direct  supervision  of  Mr. 
Webster. 

G.  F.  WiESECKEL,  master  mechanic  of  the  Western  Mary- 
land, with  office  at  Hagerstown,  Md.,  has  been  appointed 
superintendent  of  motive  power,  with  headquarters  at 
Hagerstown,  succeeding  H.  R.  Wamock,  resigned  to  go  to 
another  company. 

F.  W.  Wjclson,  engineer  of  fuel  economy  of  the  Chicago, 
Rock  Island  &  Pacific,  has  been  appointed  chief  fuel  in- 
spector, reporting  to  the  fuel  agent. 

MASTER    MECHANICS   AND    ROAD    FOREMEN    OF 

ENGINES 

Thomas  Allison  has  been  api^ointed  road  foreman  of  en- 
gines on  the  Pasco  division,  of  the  Northern  Pacific,  with 
headquarters  at  Pasco,  Wash.,  succeeding  C.  A.  Wirth,  pro- 
moted. 

J.  K.  Booth,  general  foreman  of  the  Bessemer  &  Lake 
Erie,  with  office  at  Greenville,  Pa.,  has  been  appointed  mas- 
ter mechanic,  with  supervision  over  the  locomotive  depart- 
ment shops  at  Greenville. 

Albert  J.  Davis,  assistant  to  the  master  mechanic  of  the 
Erie  at  Hornell,  N.  Y.,  has  been  appointed  master  mechanic 
of  the  Allegheny  and  Bradford  divisions,  with  headquarters 
at  Hornell. 

L.  E.  Dix,  master  mechanic  of  the  Trans-Mississippi  ter- 
minal, a  subsidiary  of  the  Texas  &  Pacific,  has  had  his  juris- 
diction extended  over  the  Lousiana  division  of  the  Texas  & 
Pacific,  from  New  Orleans,  La.,  to  Boyce,  with  headquarters 
ut  Gouldboro,  La.  J.  A.  Delaney,  whose  transfer  to  Big 
Springs,  Tex.,  was  mentioned  in  these  columns  last  month, 
was  master  mechanic  of  this  division. 

W.  J.  Eddy,  superintendent  of  fuel  economy  of  the  Chi- 
cago, Rock  Island  &  Pacific,  with  headquarters  at  Chicago, 
has  been  appointed  master  mechanic  at  El  Dorado,  Ark. 

Harry  J.  Freuxd  has  been  appointed  traveling  fireman 
of  the  Central  Railroad  of  New  Jersey. 

Timothy  F.  Gorman,  formerly  general  foreman  (^f  the 
Erie  at  Brier  Hill,  Youngstown,  Ohio,  has  been  appc«inted 
master  mechanic  of  the  Meadville  division,  with  office  at 
Meadville,  Pa. 

W.  D.  Hitchcock  has  been  appointed  master  mechanic  of 
the  Albuquerque  division  of  the  Atchison,  Topeka  &  Santa 
Fe,  with  headquarters  at  Winslow,  Ariz.,  succeeding  M. 
Welder,  transferred. 

J.  S.  Motherwell,  master  mechanic  of  the  Louisiana  & 
North  West,  with  office  at  Horner,  La.,  has  been  appointed 
master  mechanic  of  the  Oklahoma,  New  Mexico  &  Pacific, 
with  office  at  Ardmore,  Okla. 

R.  H.  Nicholas,  general  foreman  of  the  Central  of  New 
Jersey  at  Communipaw  (N.  J.)  engine  terminal,  has  been 
appointed  assistant  master  mechanic. 


Charles  T.  Sugars  has  been  appointed  master  mechanic 
of  the  Louisiana  &  North  West,  with  office  at  Homer,  La., 
succeeding  J.  S.  Motherwell,  resigned. 

John  R.  Tunison  has  been  appointed  traveling  fireman 
of  the  Central  Railroad  of  New  Jersey. 

J.  H.  Weston  has  been  appointed  road  foreman  of  en- 
gines on  the  Minnesota  division  of  the  Northern  Pacific, 
with  headquarters  at  Staples,  Minn.,  succeeding  M.  S.  Mont- 
gomery, resigned. 

SHOP    AND   ENGINEHOUSE 

Thomas  J.  Cole,  master  mechanic  of  the  Erie  at  Mead- 
ville, Pa.,  has  hetn  a^x>inted  ^hop  snpf^rintpnHpnt  at  Mead- 
ville. 

J.  S.  Hardwick,  boiler  foreman  of  the  Gulf,  Colorado  & 
Santa  Fe  at  Galveston,  Tex.,  resigned  that  position  to  be- 
come a  boilermaker  at  the  United  States  navy  yard  at  Nor- 
folk, Va.,  and  was  promoted  soon  after  to  chief  planner  of 
the  boiler  construction  progress  department. 

W.  E.  Hardy,  foreman  of  the  Central  Railroad  of  New 
Jersey,  at  East  Twenty-second  street,  Bayonne,  N.  J.,  has 
l)een  promoted  to  general  foreman  of  the  engine  terminal  at 
Communipaw,  N.  J.,  succeeding  R.  H.  Nicholas. 

Lee  R.  Laizure,  master  mechanic  of  the\Erie  at  Hornell, 
N.  Y.,  has  been  appointed  shop  superintendent  at  Hornell. 

CAR  DEPARTMENT 

J.  B.  Conerly  has  been  appointed  master  car  builder  of 
the  Missouri,  Kansas  &  Texas  with  office  at  Denison,  Tex. 

R.  D.  Wilson  has  been  appointed  assistant  chief  car  in- 
spector of  the  Central  Railroad  of  New  Jersey,  with  office  at 
Jersey  City,  N.  J. 

Paul  S.  Winter  has  been  appointed  general  car  foreman 
of  the  Bessemer  &  Lake  Erie,  with  supervision  over  the  car 
department  shops  at  Greenville,  Pa.  Mr.  Winter  was  born 
on  April  15,  1884,  at  Denver,  Colo.  He  attended  a  manual 
training  school  in  Denver  and  secured  his  first  railroad  posi- 
tion on  June  6,  1901,  with  the  Denver  &  Rio  Grande.  He 
entered  the  service  of  the  Bessemer  &  Lake  Erie  in  June, 
1903,  as  a  machinist,  was  transferred  to  the  drafting  room 
in  February,  1908,  and  to  the  car  department  in  July,  1913. 

PURCHASING   AND   STOREKEEPING 

F.  W.  Taylor  has  been  appointed  purchasing  agent  of 
the  Southern  Pacific,  with  headquarters  at  San  Francisco, 
Cal.,  to  succeed  I.  O.  Rhoades,  retired.  Mr.  Taylor  was 
bom  at  Campo  Bello,  New  Brunswick,  on  August  5,  1867. 
He  entered  the  service  of  the  Union  Pacific  in  December, 
1885,  as  clerk  in  the  store  department  at  Laramie,  Wyo., 
where  he  remained  until  July,  1889,  when  he  was  transferred 
in  the  same  capacity  to  Pocatello,  Idaho,  with  the  division 
storekeeper  of  the  Union  Pacific,  the  Oregon  Short  Line  and 
the  Southern  Pacific  lines  east  of  Sparks,  Nev.,  remaining 
until  January,  1911,  when  he  was  apjwinted  general  pur- 
chasing agent  of  the  Pacific  Electric,  the  Peninsula,  Stock- 
holm Electric,  the  Fresno  Traction  and  the  Visalia  Electric 
at  Los  Angeles,  Cal.,  which  position  he  held  until  the  time 
of  his  appointment  noted  above. 


OBITUARY 

Thomas  A.  Ayres,  assistant  purchasing  agent  of  the 
Erie  with  office  at  New  York,  died  on  December  9,  at  his 
home  in  Ridgewood,  N.  J.,  at  the  age  of  38. 

John  H.  Orchard,  foreman  car  repairs  of  the  Delaware 
&  Hudson  at  Carbondale,  Pa.,  died  on  December  5,  1917. 
He  was  62  years  old,  and  from  early  boyhood  was  connected 
with  the  car  repair  shops  of  the  Delaware  &  Hudson. 
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H.  G.  Doran  &  Co.,  Chicago,  has  been  appointed  agent  for 
the  Rivet  Cutting  Gun  Company,   Cincinnati,  Ohio. 

J.  H.  Sharp  has  been  appointed  western  representative  of 
the  Glazier  Manufacturing  Company,  with  headquarters  at 
the  McCormick  building,  Chicago. 

A.  A.  Strom,  vice-president  of  the  Pettibone-Mulliken  Com- 
pany and  president  of  the  U.  S.  Ball  Bearing  Company,  died 
in  New  York  on  November  29.     Mr.  Strom  was  born  in 

Sweden  in  1855.  He 
came  to  this  country  at 
the  age  of  14  and 
worked  in  the  foun- 
dries of  N.  S.  Bouton 
&  Co.  at  Chicago.  He 
started  a  small  forge 
shop  in  Chicago  in 
1880  with  P.  A. 
Godey,  at  first  work- 
ing at  the  forge  him- 
self. The  business  in- 
creased rapidly  and  in 
1885  it  was  incorpo- 
rated under  the  name 
of  Strom  Manufactur- 
ing Company.  This 
business  was  later  in- 
corporated with  Petti- 
bone-Mulliken :  C  o  m- 
pany,  with  which  Mr. 
Strom  had  been  associated  ever  since.  At  his  death  ne  was 
a  director  and  vice-president  of  that  corporation  and  also 
president  of  the  U.  S.  Ball  Bearing  Manufacturing  Company, 

F.  S.  Wilcoxen,  who  for  the  past  nine  years  has  been  me- 
chanical representative  for  the  Pilliod  Company,  New  York, 
has  resigned  and  has  accepted  a  position  with  the  Perolin 

Railway  Service  Com- 
pany as  special  repre- 
sentative. Mr.  Wil- 
coxen commenced  his 
mechanical  career  with 
the  Pennsylvania  Com- 
pany at  Wellsville. 
Ohio.  He  has  served 
as  locomotive  fireman 
and  engineer  on  the 
C.  C.  and  S.  Ry.  (now 
a  part  of  the  Wheeling 
&  Lake  Erie),  also  as 
1  o  c  o  m  otive  engineer 
and  roundhouse  fore- 
man on  the  Alabama 
Great  Southern  Rail- 
way at  Birmingham, 
Ala.,  and  with  the  To- 
ledo, St.  Louis  &  West- 
ern Railway  as  loco- 
motive engineer,  road  foreman  of  engines,  general  foreman 
and  division  master  mechanic.  He  assumes  his  duties  as 
special  representative  of  the  Perolin  Railway  Service  Com- 
pany on  January  15. 

L.  S.  Love  has  resigned  as  sales  manager  of  the  Sherritt  & 
Stoer  Company,  Philadelphia,  to  become  general  manager  of 
the  Machine  Tool  Engineering  Company,  Singer  building, 
New  York. 


F.  S.  Wilcoxen 


The  Greaves-Klusman  Tool  Company,  Cincinnati,  Ohio, 
has  purchased  the  building  formerly  occupied  by  the  Cham- 
pion lool  Works  and  will  use  it  as  an  erecting  plant  in  addi- 
tion to  its  present  works. 

F.  H.  Bird,  traveling  engineer  of  the  American  Steel  Foun- 
dries, Chicago,  has  received  a  commission  as  first  lieutenant 
in  the  ordnance  department  of  the  United  States  army,  and 
is  now  stationed  at  Dayton,  Ohio. 

Peter  Leidenger,  western  sales  manager  of  the  Dayton 
Manufacturing  Company,  Dayton,  Ohio,  died  suddenly  of 
pneumonia  at  the  Buckingham  Hotel,  St.  Louis,  Mo.,  on 
December  28.  Mr.  Leidenger  was  bom  at  Ironton,  Ohio, 
in  1862,  and  had  been  with  the  Dayton  Manufacturing  Com- 
pany for  the  past  30  years. 


A.   D.  Joyce 


New  Glidden  Company  Formed 

One  of  the  most  important  transactions  in  the  annals  of 
the  paint  and  varnish  trade  of  this  country  has  just  been 
concluded  by  the  outright  purchase  of  the  Glidden  Varnish 

Company,  of  C  1  e  v  e- 
land,  Ohio,  and  its 
subsidiary,  the  Glid- 
den Varnish  Company, 
Ltd.,  of  Toronto,  Can- 
ada, by  a  newly 
formed  corporaticHi 
headed  by  Adrian  D. 
Joyce,  who  was  until 
recently  director  and 
general  manager  of 
sales  and  distribution 
of  the  Sherwin-Wil- 
liams Company.  The 
new  company  will  be 
known  as  the  Glidden 
Company,  and  is  cap- 
italized at  $2,500,000, 
fully  paid  in. 

Associated  with  Mr. 
Joyce  are  O.  A.  Hasse, 
formerly  manager  of  paint  and  varnish  sales  for  the  Sher- 
win-Williams Company,  and  R.   H.   Horsburgh,  controller 
of  the  same  company.     They  will  assume  the  positions  of 

vice-president  and  sec- 
re  t  a  r  y- treasurer,  re- 
spectively, in  the  new 
corporation.  All  three 
have  resigned  their 
connections  with  the 
S  h  e  r  w  i  n  -  Williams 
Company,  and  it  is 
positively  stated  that 
the  new  company  is 
not  in  any  way  con- 
nected with  other  paint 
and  varnish  interests. 

Members  of  the 
Glidden  family,  includ- 
ing F.  A.  Glidden, 
heretofore  president  of 
the  company,  will  re- 
tire from  the  new  cor- 
pOTation,  but  the  bal- 
ance of  the  organization 
will  remain  intact  and  will  be  enlarged  as  necessity  demands 
The  present  Glidden  plant,  occupying  nearly  17  acres,  is 
a  model  in  completeness  of  equipment  and  modem  arrange- 
ment. With  present  extension  plans  completed  the  com- 
pany will  be  the  largest  varnish  plant  in  the  country. 

The  Glidden  Varnish  Company  has  been  in  business  nearly 


O.  A.  Hasse 
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R.    H.    Horsburgh 


50  years.  Railroad  and  steamship  companies  are  among 
the  largest  Glidden  customers.  Many  large  government  con- 
tracts will  be  executed  by  the  new  company. 

Adrian  D.  Joyce  has  been  20  years  in  the  paint  and  var- 
nish business,  mostly  with  the  Sherwin-Williams  Company. 
He  was  for  several 
years  a  traveling  sales- 
man, later  special  rep- 
resentative for  the  In- 
dustrial Trade,  then 
sales  manager  of  the 
Kansas  City  district 
and  finally  assistant 
sales  manager  of  the 
company  in  Cleveland. 
He  was  then  advanced 
to  general  manager  of 
sales  and  distribution. 
He  has  had  a  broad 
sales  and  executive  ex- 
perience, and  had 
charge  of  all  sales  and 
w  a  r  e  h  ouse  direction. 
He  has  been  closely 
identified  with  national 
and  international  af- 
fairs in  the  paint  and  varnish  trade,  and  is  experienced  in 
manufacturing.  He  has  paid  particular  attention  to  raw 
materials  and  studied  specially  the  new  uses  of  paint  and 
varnish  materials.  He  was  a  director  of  the  Sherwin- 
Williams  Company. 

O.  A.  Hasse's  entire  experience  has  been  in  the  paint  and 
varnish  business.  He  started  in  the  advertising  department, 
then  served  as  secretary  and  finally  was  transferred  to  sales 
department  in  charge  of  sales,  serving  consecutively  in  the 
following  departments:  insecticides,  insulating  varnish,  rail- 
road, street  railroad  and  marine  finishes,  also  general  manu- 
facturing sales,  and  then  for  several  years  he  was  manager 
of  paint  and  varnish  sales.  He  has  had  experience  as  a 
traveling  salesman,  and  is  familiar  with  the  sales  and  manu- 
fcturing  problems,  having  had  at  one  time  entire  charge  of 
the  development  of  railway  sales.  He  has  also  made  a  deep 
study  of  raw  materials. 

R.  H.  Horsburgh  was  with  the  Sherwin-Williams  Com- 
pany for  18  years,  starting  a?  office  boy  and  working  up  to 
controller.  In  this  latter  position  he  was  in  charge  of  cred- 
its, accounts,  taxes  and  insurance.  He  was  in  close  touch 
with  the  financing  of  the  company,  was  a  credit  specialist 
and  has  spent  his  entire  career  in  this  industry. 

The  Union  Railway  Equipment  Company,  Chicago,  has 
purchased  the  exclusive  rights  to  manufacture  and  sell  the 
Bourell  brine  valve  or  retainer  formerly  handled  by  the 
Western  Sales  Company,  Chicago. 

J.  E.  Buckingham,  formerly  northwestern  representative  of 
the  Standard  Steel  Works  Company  with  offices  in  the  North- 
west Bank  building,  Tortland,  Ore.,  is  now  assistant  general 
manager  of  the  Hofius  Steel  &  Equipment  Company,  Seattle. 

The  Union  Supply  Company,  Chicago,  111.,  has  opened  a 
branch  office  in  the  Call  building,  San  Francisco,  Cal.,  in 
charge  of  A.  A.  Dawley,  western  representative.  Mr.  Dawley 
was  formerly  purchasing  agent  of  the  Denver  &  Salt  Lake 
at  Denver,  Colo. 

Oscar  F.  Ostby,  27.>6  Grand  Central  Terminal,  New  York, 
has  been  appointed  sales  representative  for  the  White  Arneri- 
can  Locomotive  Sander  Company,  Roanoke,  Va.,  for  territory 
from  Baltimore  north  to  the  Canadian  border,  and  west  as 
far  as  Pittsburgh  and  Cleveland. 

N.  B.  Pavne  has  opened  an  office  in  the  Havemeyer  build- 
ing, 25  Church  street.  New  York,  as  an  electric  crane  special- 


ist dealing  in  new  and  used  traveling  cranes.  Mr.  Payne 
was  formerly  associated  with  Manning,  Maxwell  &  Moore, 
Inc.,  New  York,  and  has  an  extensive  experience  in  this  kind 
of  work. 

J.  M.  Hopkins,  president  of  the  Camel  Company  of  Chi- 
cago, became  chairman  of  the  board  of  directors  on  January 
1,  and  was  succeeded  as  president  by  P.  M.  Elliott,  formerly 
vice-president.  W.  W.  Darrow,  formerly  general  manager, 
is  now  vice-president,  and  A.  B.  Wegener,  general  manager 
of  sales,  has  been  made  secretary. 

D.  Gleisen  has  been  appointed  manager  of  the  industrial 
l)earings  division  of  the  Hyatt  Roller  Bearing  Company, 
Newark,  N.  J.  Mr.  Gleisen  is  a  mechanical  engineer,  a 
graduate  of  Stevens  Institute,  and  has  been  connected  with 
the  Hyatt  Roller  Bearing  Company  for  the  past  six  years. 
He  was  formerly  assistant  manager  of  the  Hyatt  Company 
in  charge  of  the  bushings  sales. 

J.  W.  White  has  been  appointed  manager  of  the  power  and 
railway  division  of  the  Detroit  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company.  Mr.  White  was  for- 
merly connected  with  the  Pittsburgh  office  of  the  comj)any, 
subsefjuently  Ijecoming  associated  with  the  Allis  Chalmers 
Company,  and  has  now  returned  to  the  W^estinghouse  Com- 
jiany,  assuming  the  position  above  noted. 


CATALOGUES 

Recl.aimed  Machinery. — The  Prest-O-Lite  Company, 
Inc.,  Indianapolis,  Ind.,  has  issued  a  pamphlet  entitled 
"Turning  Waste  Into  Profit."  It  contains  82  illustrations 
and  shows  the  possibilities  of  reclaiming  broken  and  worn 
machinery  by  the  oxy-acetylene  process. 

Gas  Furnaces. — Tate-Jones  &  Co.,  Inc.,  Pittsburgh,  Pa., 
has  issued  Bulletin  No.  160  describing  its  recuperative  ga ; 
oven  furnaces.  A  series  of  exhaustive  tests  show  an  impor- 
tant saving  in  fuel  of  as  high  as  50  per  cent,  due  to  the 
recuperative  feature.  Twenty  per  cent  saving  over  the  old 
type  of  furnace  is  guaranteed,  a  fact  which  is  of  importance 
with  the  present  high  price  of  fuel. 

Du  Pont  Products. — There  has  just  been  issued  a  handy 
little  booklet  which  contains  a  list  of  all  the  products  manu- 
factured by  the  E.  I.  du  Pont  de  Nemours  and  Associated 
Companies,  namely,  Du  Pont  Chemical  Works.  Du  Pont 
Fabrikoid  Company,  The  Arlington  Company,  and  Harri- 
sons, Inc. 

Journal  Boxes. — The  National  Malleable  Castings 
Company,  Cleveland,  Ohio,  has  issued  circular  No.  69  de- 
scriljing  the  National  coiled  spring  journal  box.  The  two 
features  of  this  box  are  a  positive  coil  spring  action  to 
close  the  cover,  and  steel  inserts  in  the  pedestal  guides  to 
improve  wearing  qualities.  Circular  No.  70  by  the  same 
company  describes  an  ingenious  and  simple  train  pipe  hanger 
and  clamp. 

Pressed  Steel  Trucks. — The  Pressed  Steel  Truck  Com- 
pany of  Pittsburgh,  Pa.,  has  recently  issued  folders  describ- 
ing the  Atlas  two-wheel  and  four-wheel  trucks.  These  fold- 
ers are  well  illustrated  and  show  in  some  detail  the  interesting 
features  of  construction  and  describe  the  various  uses  to 
which  these  trucks  may  be  put.  They  are  constructed  with 
a  one-piece  frame,  without  bolts  or  rivets.  They  weigh  less 
than  wooden  trucks  and  have  greater  strength.  The  axles 
are  supported  on  flexible  hardened  steel  Ijearings. 


NEW  SHOPS 

Santa  Fe  I^ines. — The  Atchison.  Topeka  &  Santa  Fe  is 
building  additional  repair  shops  at  Ottawa,  Kan.,  at  a  cost 
of  alx)ut  $60,000.  Swan.'^on  Brothers  Contracting  Company, 
Topeka,  Kan.,  has  the  contract  for  the  work. 
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Motive  Power         Tliere  are  many  roads  that  could  in- 

_,^  .  ,  crease   the   service  secured   from  loco- 

cfficiencv  and  ■        i      ,    i  ■ 

motives  by  taking  some  measures  to  pre- 

Boiler  Scale  ^^-^^  ^^  formation  of  scale  in  the  boil- 

ers. It  is  surprising  that  more  is  not  done  to  prevent  the 
formation  of  scale  or  to  remove  scale  already  formed  even 
in  districts  where  the  water  carries  a  great  deal  of  incrust- 
ing  matter.  The  condition  of  the  boiler  is  often  the  most 
important  of  the  factors  which  determine  when  locomotives 
must  be  shopped  for  heavy  repairs.  There  are  but  few 
defects  of  the  machinery  which  cannot  be  remedied  in  the 
enginehouse,  but  when  the  boiler  requires  extensive  repairs 
it  is  usually  necessary  to  put  the  locomotive  in  the  shop. 

It  is  hardly  necessary  to  say  that  anything  that  will  in- 
crease the  period  during  which  locomotives  can  be  kept  in 
service  is  important  at  this  time.  Motive  power  is  in  great 
demand  and  railroad  shops  report  a  serious  shortage  of 
skilled  labor.  The  prices  of  boiler  sheets  and  boiler  tubes 
are  extremely  high.  The  records  of  roads  that  have  adopted 
the  practice  of  fighting  boiler  scale  show  that  there  is  a 
marked  reduction  in  the  amount  of  boiler  work  required  and 
that  the  service  secured  from  firebox  sheets  and  tubes  is 
increased.  There  is  another  advantage  to  be  gained  by 
such  treatments.  If  the  sheets  and  tubes  are  clean,  they 
conduct  heat  much  more  readily  than  if  the  surfaces  are  cov- 
ered with  scale.  At  present,  when  the  saving  of  fuel  is  of 
such  great  importance,  the  opportunity  for  conservation  by 
this  method  should  not  be  overlooked. 

It  requires  but  a  comparatively  slight  investment  to  in- 
stall an  anti-scale  forming  system.  The  supervision  re- 
quired to  keep  it  operating  satisfactorily  is  likewise  small. 
The  advantages  to  be  gained  are  great,  particularly  under 


the  present  circumstances,  and  roads  that  are  troubled  with 
bad  water  conditions  should  give  thorough  consideration 
to  the  results  that  can  be  secured  by  adopting  a  method  of 
preventing  scale. 


Increased 
Supervision 
Necessary 


Regardless  of  the  number  of  men  work- 
ing in  either  the  shops  or  engine  houses, 
there  is  at  this  time  a  most  decided 
demand  for  competent  and  adequate 
supervision.  The  labor  turnover  has  been  so  great  even 
among  the  old  employees  that  unle^  the  new  men  coming 
into  the  shops  are  carefully  instructed,  the.  work  will  not  be 
properly  done  and  a  great  deal  of  time  will  be  wasted.  In 
the  past  the  railroads  have  had  plenty  of  "railroad"  me- 
chanics to  whom  specific  jobs  could  be  intrusted  with  no  more 
than  passing  supervision  and  inspection.  These  men  were 
assigned  to  particular  work  and  kept  constantly  on  that  work, 
becoming  proficient  in  it.  They  had  been  with  the  railroads 
for  a  long  time — in  most  cases  they  were  brought, up  in 
railroad  shops;  but  now  the  industries  have  taken  a  large 
number  of  these  men  away.  Their  places  have  been  filled  by 
the  uninitiated — men  who  are  unfamiliar  with  railroad  shop 
practice.  It  is  these  men  that  must  be  educated  to  the 
peculiarities  of  railroad  repair  work.  Adequate  supervision 
is  the  answer.  The  railroad  shops  must  have  it  and  the 
railroads  must  make  it  worth  while  for  experienced  railroad 
mechanics  to  stay  with  them. 

The  depletion  of  the  forces  has  not  been  restricted  to  the 
mechanics  alone.  Many  foremen  have  been  tempted  away 
by  better  conditions  and  more  pay.  These  men  must  be 
taken  care  of  as  well  as  the  mechanics.     Some  roads  have 
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done  this  admirably  and  have  had  little  disturi)ance  to  their 
organization.  Other  roads  have  lost  many  able  men.  The 
need  for  locomotives  and  cars  was  never  greater  than  it  is  at 
the  present  time.  Every  means  must  be  taken  to  keep  them 
in  repair.  The  mechanical  department  officers  should  not 
allow  their  forces  to  become  disorganized.  The  living  con- 
ditions must  l>e  met.  The  only  way  to  hold  the  men  is  to 
make  the  work  attractive  to  them. 


Ample 
Ash  Pan 
Opening 


An  interesting  illustration  of  the  need 
of  sufficient  air  opening  in  ash  pans 
was  brought  out  by  W.  L.  Robinson 
recently  at  ihe  New  England  Railroad 
Club.  He  told  of  a  case  where  it  was  desired  to  burn  high 
volatile  coal  in  some  new  stoker  locomotives,  but  that  only 
one  engincman  was  able  to  do  it  successfully,  the  others 
finding  it  necessan*'  to  use  coal  having  lower  volatile  matter. 
This  engineman  would  not  give  up  his  secret.  By  watching 
him  carefully  it  was  found  that  he  opened  the  ash  pan  slide, 
permitting  more  air  to  get  in  under  the  grate.  This  circum- 
stance clearly  shows  how  imi)ortant  it  is  to  have  proper  ash 
pan  opening. 

There  are  many  locomotives  operating  today  which  are 
handicapped  by  this  ven,-  thing.  Not  only  is  the  capacity 
of  the  locomotive  limited,  but  coal  is  wasted,  the  gases  pass- 
ing off  through  the  stack  unburned.  The  best  accepted 
practice  requires  that  the  total  free  air  opening  in  an  ash 
pan  be  14  per  cent  of  the  grate  area.  Where  these  openings 
are  covered  by  netting,  the  restrictions  caused  by  the  netting 
must  be  considered.  It  is  the  customary  practice  to  provide 
the.se  openings  at  the  sides.  Investigations  are  being  made, 
however,  to  determine  whether  or  not  part  of  the  air  might 
be  admitted  to  the  ash  pan  advantageously  at  the  front  and 
back.  In  any  case  it  is  essential  that  enough  air  be  admitted 
and  that  the  volume  of  the  ash  pan  be  sufficiently  large. 


of  165  locomotives  now  in  service  from  western  to  eastern 
roads;  the  putting  in  service  on  the  rails  here  of  100  loco- 
motives intended  for  the  American  forces  in  France;  the 
contemplated  conversion  of  200  Russian  locomotives,  and 
the  new  deliveries  will  help  the  motive  power  situation 
tremendously.  In  short,  the  motive  power  officer  can  now 
see  ahead  of  him  the  opportunity  to  overcome  the  seriou- 
shortage  of  motive  power  that  is  driving  all  railway  men  to 
distraction.  The  -new  orders,  further,  will  guarantee  that 
future  production  will  be  kept  up.  It  was  natural  that  there 
should  have  been  few  orders  for  new  locomotives  in  the  fall 
of  last  year  when  priority  was  given  to  Russian  and  other 
orders.  Now  that  every  possible  step  is  being  taken  to  in- 
crease the  production  of  locomotives  for  domestic  use,  and  a 
railway  can  look  forward  to  receiving  its  locomotives  before 
the  war  is  over,  increased  orders  for  locomotives  for  domestic 
roads  can  confidently  be  expected.  It  is  fortunate  that  at 
last  e.xtraordinarj'  efforts  are  being  taken  to  relieve  a  very 
bad  condition. 


Railroad 
Power 
Plants 


Improved 

Locomotive 

Deliveries 


In  the  article  on  the  locomotive  orders 
in  1917  in  last  month's  Railway 
Mechanical  Engineer  the  statement  was 
made  as  to  the  locomotive  situation  that 
"the  outlook  both  for  deliveries  and  production  in  1918 
looks  exceedingly  favorable,"  and  it  was  further  added  that 
"the  supply  field  is  confidently  expecting  a  large  buying 
movement.-'  Although  less  than  a  month  has  passed  since 
that  time,  these  prophecies,  if  such  they  may  be  called,  are 
already  being  borne  out.  In  the  month  of  January,  to  take 
new  orders  first,  197  locomotives  were  ordered,  including  29 
for  export  and  168  for  domestic  toads, — not  a  record  break- 
ing figure  by  any  means,  but  a  considerable  increase  over  the 
totals  for  the  months  immediately  preceding.  Nearly  all  of 
the  domestic  orders  were  for  eastern  lines  and  the  major 
part  of  them  were  large  sized  engines.  The  situation  as  to 
deliveries  of  locomotives  now  on  order  is  improving  from 
day  to  day.  The  American  Locomotive  Company  has  on  its 
February  schedule  about  200  locomotives,  nearly  all  of  which 
are  large  units.  The  Richmond  and  Montreal  plants  are 
now  being  made  over  for  locomotive  instead  of  shell  produc- 
tion, which  will  mean  in  the  near  future,  a  further  increase 
of  about  25  or  30  locomotives  a  month. 

The  Baldwin  Locomotive  Works  is  now  approaching  a 
capacity  output  of  100  large  locomotives  a  week  and  with 
new  facilities  nearing  completion  and  expected  improvements 
in  the  labor  and  material  situation,  should  soon  reach  that 
figure.  The  eastern  roads  will,  of  course,  secure  the  benefit 
of  the  increases  in  output,  Director-General  Mc.\doo  having 
ordered  that  all  locomotives  for  domestic  railroads  produced 
in  Januar}-,  February  and  March,  amounting  to  150,  250 
and  250  respectively,  be  turned  over  to  specified  eastern 
roads,  regardless  of  who  contracted  for  them.    The  swinging 


Railroad  power  plants  consume  a  large 
amount  of  fuel,  but  as  a  rule  they  re- 
ceive very  little  notice.  The  fuel  con- 
sumption of  locomotives  is  watched 
closely  to  insure  economy,  but  the  consumption  of  the  power 
plant  is  relatively  small  and  for  that  reason  escapes  atten- 
tion. On  a  number  of  roads  the  amount  spent  for  fuel  for 
power  plants  amounts  to  half  a  million  dollars  a  year,  and  a 
considerable  expenditure  for  supervision  is  justified  if  it  will 
result  in  a  reduction  of  this  large  item  of  expense. 

It  is  surprising  to  note  how  many  roads  have  retained  at 
their  shops  the  system  of  providing  separate  power  plants 
for  each  building  or  department.  This  inevitably  requires 
the  services  of  a  considerable  number  of  men,  making  the 
cost  of  wages  excessive.  The  equipment  of  such  small  plants 
is  usually  inefficient,  radiation  losses  are  high,  combustion  is 
poor  and  the  handling  of  coal  and  ashes  crude  and  un- 
economical. With  fuel  so  expensive  and  labor  so  hard  to  get, 
such  conditions  should  not  be  allowed  to  exist.  The  invest- 
ment required  to  replace  small  units  with  a  single  well-de- 
signed and  well-equipped  plant  will  yield  big  returns. 

In  centralized  plants  the  most  serious  waste  usually  results 
from  improper  operation  rather  than  from  poor  design.  En- 
gines and  generators  are  ordinarily  kept  in  good  condition, 
but  the  boilers  and  their  appurtenances,  though  even  more 
important,  are  often  neglected.  In  most  plants  the  exhaust 
from  the  auxiliaries  can  be  used  to  heat  the  feed  water.  If 
the  water  contains  considerable  amounts  of  impurities  it 
should  be  treated.  The  factors  effecting  combustion  should 
be  given  close  attention.  The  draft  should  be  suited  for  the 
kind  of  fuel  used  and  should  be  strong  enough  to  insure 
complete  combustion.  \\'here  economizers  are  used  special 
attention  must  be  paid  to  the  matter  of  securing  sufficient 
draft.  Boiler  settings  and  stacks  should  be  kept  free  from 
leaks. 

In  the  distril)ution  of  power  constant  attention  is  neces- 
sary to  prevent  waste.  A  1/16-in.  hole  in  a  steam  line  car- 
rying 150-lb.  pressure  will  waste  26  lb.  of  steam  an  hour, 
which  is  nearly  a  boiler  horsepower.  A  hole  of  the  same  size 
in  an  air  line  carr}ing  a  pressure  of  100  lb.  will  waste  more 
than  a  horsepower.  In  electric  circuits  there  is  danger  of 
power  being  wasted  by  keeping  lights  burning  when  they 
are  not  needed  and  by  running  shafting  when  none  of  the 
machines  it  drives  is  in  use.  There  are  countless  other  things 
that  often  result  in  inefficient  operation  in  power  plants, 
some  of  the  most  important  being  the  practice  of  operating 
too  many  boilers  at  low  capacity  and  failure  to  give  proper 
attention  to  the  removal  of  scale  and  soot  from  boilers. 

Frequent  and  regular  inspection  with  prompt  attention  to 
cleaning  and  repairs  when  needed  will  do  a  great  deal  toward 
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keeping  the  efficiency  of  the  power  plant  at  a  high  level,  but 
inspection  will  not  always  show  up  the  losses  that  occur,  and 
tor  that  reason  it  is  advisable  to  run  frequent  tests,  or  better 
ptill,  keep  continuous  records  to  determine  whether  the  max- 
"mum  economy  is  being  secured  from  the  plant.  In  a  small 
plant  elaborate  apparatus  is  not  required.  Every  power- 
house should  keep  a  record  of  the  water  and  coal  consump- 
tion and  the  draft  on  the  boilers  and  should  have  periodic 
analyses  made  of  the  coal  and  ash.  Larger  plants  should  be 
e'luipped  with  flow  meters,  temperature  recorders  and  ap- 
paratus for  making  flue  gas  analysis. 

Railroad  power  plants  as  a  rule  are  given  very  little  super- 
vision. To  operate  a  power  plant  successfully  requires  spe- 
cial training.  Very  few  master  mechanics  or  general  foremen 
liave  sufficient  knowledge  of  power  plants  to  manage  them 
efficiently.  The  best  way  to  overcome  this  difficulty  is  to 
have  a  special  organization  to  supen'ise  the  operation  of  all 
the  power  plants  on  the  system.  By  having  a  special  or- 
<Tanization  in  charge  of  the  power  plants  it  is  possible  to  in- 
sure that  every  plant  will  have  expert  supervision.  It  is  by 
no  means  easy  to  secure  competent  engineers  to  operate  power 
plants.  If  the  plants  are  under  the  jurisdiction  of  the  master 
mechanic  or  general  foreman,  the  engineer  has  few  oppor- 
tunities to  secure  promotion.  Where  all  the  power  plants  are 
under  one  head  the  matter  of  advancement  can  be  handled 
much  more  satisfactorily.  This  is  one  of  the  important  ad- 
vantages in  having  a  special  organization  in  charge  of  power 
plants. 


High  Capacity 

Hopper 

Cars 


One  feature  in  the  design  of  the  so- 
called  100-ton  coal/ car,  recently  built 
by  the  Norfolk  &  Western,  not  brought 
out  in  the  description  of  the  car  which 
appears  elsewhere  in  this  issue,  is  the  remarkably  light  weight 
of  the  car  in  relation  to  the  capacity.  The  cars  as  shown  are 
nominally  rated  at  90  tons  which  provides  a  maximum  carry- 
ing capacity  with  10  per  cent  overload  of  practically  100  tons, 
and  the  light  weight  of  the  car  is  60,000  lb.  The  ratio  of  rev- 
enue load  to  the  gross  weight  of  the  loaded  car  is  77  per  cent, 
a  ratio  which,  so  far  as  is  known,  has  not  successfully  been 
exceeded.  This  is  the  more  remarkable  when  it  is  consid- 
ered that  the  cars  are  carried  on  six-wheel  trucks  which 
hardly  weigh  less  than  15,000  lb.  apiece.  What  this  means 
may  be  well  brought  out  by  a  comparison  with  the  similar 
ratio  for  the  average  50-ton  coal  car.  There  are  thousands 
of  these  cars  in  service,  the  light  weight  of  which  varies 
little  from  42,000  lb.  There  are  probably  more  instances 
in  which  this  weight  is  exceeded  than  there  are  in  which 
the  weight  is  less.  With  a  light  weight  of  42,000  lb.  and 
allowing  for  a  10  per  cent  overload,  the  ratio  of  revenue 
load  to  the  total  gross  weight  of  the  car  is  72  per  cent. 
There  are  few  cases  in  which  this  ratio  has  exceeded  or 
even  reached  73  per  cent  for  cars  of  50  tons  capacity. 

The  new  car  is  the  second  of  similar  capacity  which  has 
been  designed  by  the  Norfolk  &  Western,  the  first  having 
been  a  90-ton  gondola  car  for  coal  service,  and  of  practi- 
cally the  same  light  weight.  A  large  number  of  the  former 
type  have  now  been  in  service  for  several  years  and  it  is 
evident  that  there  is  no  inherent  difficulty  in  securing  this 
high  proportion  of  paying  load  in  cars  of  this  capacity.  To 
do  so,  however,  requires  a  thoroughness  and  care  in  the  de- 
sign and  construction  which  few  railroads  apparently  have 
the  foresight  to  insist  on. 

The  extent  to  which  cars  of  capacities  greater  than  50 
tons  are  being  built  raises  the  question  as  to  how  far  this 
increase  in  car  capacity  may  be  expected  to  go.  The  in- 
creases in  capacity  have  led  to  the  development  of  a  6-in. 
by  11 -in.  M.  C.  B.  axle  and  the  Pennsylvania  Railroad 
on  its  85 -ton  hopper  car,  which  is  carried  on  four-wheel 
trucks,  is  using  axles  with  6^-in.  by  12-in.  journals.     In 


the  case  of  the  average  50-ton  cars,  allowing  for  a  10  per 
cent  overload,  the  axle  loads  with  four-wheel  trucks  are 
well  within  the  allowable  limits  for  the  5>4-in.  by  10-in. 
M.  C.  B.  axle.  In  fact,  a  few  cars  of  55  and  57>^  tons 
rated  capacity  have  been  built  in  which  the  axle  loads  have 
been  within  or  but  slightly  exceeding  the  allowable  load 
for  this  size  of  axle,  which  is  in  the  neighborhood  of  41,000 
lb.  at  the  rail. 

The  6-in.  by  11 -in.  axle,  which  is  the  largest  M.  C  B. 
standard,  will  provide  for  cars  with  four-wheel  trucks  hav- 
ing a  capacity  of  about  70  tons,"  the  axle  load  at  the  rail 
not  exceeding  about  53,000  lb.  It  is  questionable  whether 
it  is  desirable  to  increase  the  axle  load  materially  beyond 
this  point  when  the  small  arc  of  contact  between  tiie  33-in. 
wheel  and  the  rail  is  considered.  The  use  of  the  six-wheel 
truck  again  extends  the  possibility  of  increased  capacity, 
but  for  the  standard  6-in.  by  11-in.  axle,  the  limit  has 
already  been  reached  in  the  case  of  the  Virginian  120-ton 
cars  which  are  designed  to  have  an  axle  loading  of  over 
52,000  1b.  •••>,■ 

While  few  cars  of  50  tons  capacity  have  been  built  hav- 
ing a  revenue  load  ratio  exceeding  72  per  cent,  there  are  sev- 
eral instances  of  cars  of  55  and  57^  toris  capacit}'  in  which 
this  ratio  has  been  brought  up  to  75  jDer  Vrent.  By  intensive 
design  there  should  be  possibilities  of  further  increasing  this 
ratio  without  increasing  the  size  of  the  car  beyond  the  ca- 
pacity of  four-wheel  trucks.  There  is  undoubtedly  an  ad- 
vantage in  increasing  the  capacity  of  coal  cars  up  to  the 
point  where  maximum  loading  for  a  four-wheel  truck  is 
reached,  aside  from  the  increased  paying  load  ratio  which 
usually  follows.  This  is  incident  to  the  reduction  in  the 
number  of  axles  and  therefore  the  frictional  resistance  per 
ton  of  train.  Beyond  this  limit,  however,  when  the  six-wheel 
truck  is  adopted  this  advantage  is  immediately  lost.  It  may 
therefore  be  questioned  just  what  advantage  is  obtained  by 
the  increase  in  car  capacity  beyond  a  load  which  may  practi- 
cably be  carried  on  four-wheel  trucks.  It  would  seem  that  a 
carefully  designed  70-ton  car,  which  does  not  exceed  the 
capacity  of  four  6-in.  by  11-in.  axles,  offers  practically  all  of 
the  advantages  of  cars  of  higher  capacity  without  exceeding 
a  reasonable  wheel  load  and  the  additional  advantage  of 
avoiding  the  use  of  six-wheel  trucks. 


NEW   BOOKS 

Proceedings  of  the  International  Railway  Fuel  Association.  416  pages 
illustrated,  6  in.  by  9  in.  Published  by  the  association,  J.  G.  Crawford, 
secretary,  702  East  Fifty-first  street,  Chigago,  III.  Price,  leather  bound, 
$1.50;    paper   bound,   $1. 

This  is  the  official  proceedings  of  the  ninth  annual  conven- 
tion of  the  Railway  Fuel  Association,  which  was  held  in  Chi- 
cago, May  14  to  17,  1917.  It  contains  papers  with  CMnplete 
discussions  on  the  following  subjects:  Powdered  Coal; 
Storage  Coal;  Locomotive  Feedwater  Heating;  Front  Ends, 
Grates  and  Ash  Pans;  Car  Shortage  and  Coal  Shortage: 
Conservation  Appeal;  Council  of  National  Defense;  Fuel 
Economy  in  Relation  to  Reducing  the  Cost  of  Kindling  Fires 
in  Locomotives;  Fuel  for  Small  Furnaces;  Graphical  Daily 
Records  of  Performances  of  Enginemen  and  Loccmioti ves ; 
Soot;  Tests  of  Six  Grades  of  Coal  from  a  Franklin  County 
(Illinois)  Mine,  and  Theor}-,  Practice  and  Results  of  Fuel 
Economy.  Of  particular  interest  are  the  papers  and  dis- 
cussion on  locomotive  feedwater  heating  and  the  tests  made 
by  the  University  of  Illinois  for  the  association  on  Illinois 
coal.  Unlike  the  majority  of  the  organizations  of  railroad 
officers,  this  association  did  not  cancel  the  annual  conven- 
tion of  the  past  year.  Instead  it  endeavored  to  make  the 
meeting  helpful  to  the  members  in  handling  the  new  problems 
caused  by  the  war. 

The  appeal  for  conservation  of  fuel,  which  was  given 
wide  publicity  at  the  time  of  the  convention,  deserves  more 
than  passing  attention. 
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THE  RAILWAY  EMPLOYEES'  "BIT" 

Kansas   City,   Md. 

To  THE  Editor: 

So  much  luis  hecn  said  lately  about  the  efficiency  of  ma- 
chinery and  methods  needed  to  win  the  war,  that  I  feel 
impelled  to  call  attention  to  the  importance  of  the  personal 
equation  and  our  attitude. 

Among  the  supervisors  of  departments  and  shop  foremen 
we  find  a  few  who  are  living  in  the  wrong  age.  They  do 
not  seem  to  realize  that  tr\'ing  to  drive  men  is  long  since  out 
of  date  and  much  better  results  are  obtained  by  treating  an 
employee  like  a  man  and  rewarding  faithful  effort  with  a 
generous  word,  if  nothing  more.  Do  you  think  that  the  fore- 
man who  always  wears  a  frown,  reprimands  a  man  in  the 
presence  of  fellow  workers  and  gives  his  orders  in  a  dom- 
ineering, slurring  manner,  is  working  for  the  best  interests 
of  his  employer  and  of  his  country?  Certainly  not.  Such 
men  are  impeding  our  progress  and  interfering  with  the  suc- 
cessful prosecution  of  the  war. 

If  the  browbeating  foreman  is  hurting  our  cause,  so  also 
is  the  workman  who  continually  picks  the  easiest  job  he 
can  find  and  then  does  as  little  at  it  as  possible. 

Since  our  country  entered  the  war  some  remarkable 
achievements  have  been  attained  by  the  great  army  of  rail- 
road workers.  So  let  us  continue  the  good  work  and  co- 
operate in  every  way  for  the  solution  of  our  common  problem. 

All  unnecessary  work  must  take  second  place  and  attention 
be  concentrated  on  matters  of  vital  interest.  Paint  and  polish 
will  never  carry  our  grain  from  the  middle  west  to  the  boys 
in  France.  We  must  watch  our  scrap  piles  and  prove  the 
fallacy  of  that  old  proverb  as  to  the  extravagance  and  im- 
providence of  American  methods.  The  welding  process  has 
made  possible  the  reclamation  of  many  articles.  Use  it  to 
the  fullest  extent.  Keep  the  drop  pit  busy  so  that  locomo- 
tives with  light  mileage  will  not  block  the  back  shop,  and 
above  all,  let  every  one  of  us  be  awake  to  his  job,  and  wear 
a  smile  if  it  hurts.  M.  C.  Wttf.i.ax. 


However  this  are  same  as  inquest  now.  Just  as  elaborate 
case  are  complete  and  victory  within  grasp,  just  as  game  are 
ready  to  fall  in  bag.  Big  Chief  at  Washington  announce 
oxygen  treatment  for  patient  which  is  same  as  calling  armis- 
tice on  Bug  river  to  panting  Red  Guard  of  Petrograd.  An- 
nouncement say  flue  are  good  for  duration  of  war,  jacket 
can  stay  on  added  period  equal  to  length  of  war,  staybolt 
caps  examination  are  extend  six  months,  electric  headlight 
caj)acit}'  to  see  normal  man  on  normal  track  in  normal 
xyeather  witli  normal  visage  800  feet  away  are  postpone  nine 
ihonth— other  penalty  defect  are  to  be  dealt  on  with  same 
lenience.  My  overtime  now  do  not  bring  emolument  of  one 
half  instead  of  time  and  a  half.  I  are  complete  discourage. 
Since  RR  men  also  work  for  U.S.  gov't,  it  maybe  constitute 
treason  or  less  majesty  at  least  to  issue  Form  5  invitation 
on  soldier  of  U.S.A.  formerly  common  rr  master  mechanic. 

It  are  of  course  impossible,  however,  I  yearn  to  converse  a 
few  sentences  with  honorable  general  mention  in  prelude. 
Yours  truly,  Tobesura  Weno. 


T.  VV.'S  SPY  WORK  GOMES  TO  NAUGHT 

( With  apologies  to  Wallace  Irunn) 

Chicago,  111. 

Dear  Editor: 

Sherman  were  correct;  however,  illustrious  warrior  receive 
greater  agclaim  if  he  had  assume  job  of  I.  C.  C.  detector  for 
few  month  or  spend  six  weeks  in  easy  chair  absorbing  duty 
of  rr  general  manager  which  deal  with  brotherhood  bolshe- 
viki.  The  object  of  these  reflection  are  the  following  towit: 
For  four  year,  I  have  collect  with  elaborate  finesse  complete 
data  to  erect  Locomotive  Rogue  Gallery.  This  are  divided 
by  railroad  and  state  and  are  across  file  to  select  any  number 
if  so  desire.  I  have  perform  this  secret  service  unknown  to 
U.  S.  government  and  rr  official. 

This  tickle  system  show  me  at  glance  date  when  penalty 
due  on  flues  not  remove,  jacket  remove  for  examination, 
flexible  .staybolt  cap  ready  to  come  off.  It  also  record  worst 
tire,  date  of  hydro-estatic  test  also  any  little  defect  which  af- 
ford ground  for  Form  5  invitation  on  mm.  Whenever  I 
make  journey  on  particular  rr,  this  index  are  consult  for 
fKJSsible  offender.  I  have  scheme  fix  so  I  can  take  list  of 
engine  due  and  be  ready  to  issue  card  on  sight  if  she  are 
working  overdue.  Old  locomotive  are  choice  game  on 
account  of  safety  factor  get  tighter  each  year  and  it  are 
difficult  job  to  change  staybolt  spaces,  thickness  of  sheet, 
ancient  method  of  rivets  to  comply  with  efficiency  of  joint. 


BOILER  DESIGN— COMBUSTION 

New   York. 
I'o  THE  Editor: 

Your  article  in  the  January  numl^er  on  the  advantages  to 
be  derived  from  the  utilization  of  the  university  test  plants 
in  the  investigation  of  problems  of  locomotive  design  calls 
attention  to  our  limited  and  hazy  knowledge  concerning  many 
factors  that  enter  into  locomotive  design. 

A  correct  determination  of  the  relations  between  grate  area, 
firebox  volume,  length  of  combustion  chambers  and  length 
and  diameter  of  flues  means  much — not  only  from  the  theo- 
retical standpoint  of  generation  and  transfer  of  heat,  but  from 
the  practical  standpoint  of  boiler  maintenance  and  repair. 

Insofar  as  the  boiler  is  concerned,  the  problem  is  not  only 
to  get  a  design  that  will  give  the  maximum  capacity  with  high 
efficiency,  but  also  to  get  a  design  that  will  give  maximum 
service  with  a  minimum  amount  of  attention  and  repairs. 
Cracked  flue  sheets,  leaky  flues,  and  flues  plugged  with  cin- 
ders and  slag  are  sources  of  constant  trouble;  and  a  large  part 
of  locomotive  failures  and  terminal  delays  are  directly  trace- 
able to  these  causes.  Anything  that  will  eliminate  or  reduce 
these  troubles  will  increase  the  efficiency  of  our  railroads. 

The  experience  of  some  railroads  owning  locomotives 
equipped  with  barrel  combustion  chambers  of  generous  length 
and  flues  of  moderate  length,  indicates  that  such  an  arrange- 
ment is  not  only  conducive  to  higher  boiler  capacity  and 
efficiency,  but  also  reduces  the  troubles  mentioned  above.  It 
is  obvious  that  what  might  be  termed  a  "floating"  flue  sheet 
(such  as  used  in  a  barrel  combustion  chamber)  should  give 
less  trouble  than  the  comparatively  "rigid"  flue  sheet  as  used 
in  the  ordinary  firebox.  The  use  of  flexible  staybolts  and 
welded  seams  has  eliminated  the  most  objectionable  features 
of  the  combustion  chamber;  and  the  designs  at  present  used 
permit  a  freedom  of  movement  that  cannot  be  had  with  the 
straight  flue  sheet  rigidly  secured  to  the  mud  ring. 

Moving  the  flue  sheet  forward  with  the  installation  of  a 
combustion  chamber  also  reduces  the  temperatures  to  which 
it  is  subject,  and  reduces  the  wide  variations  in  temperature 
which  are  constantly  occurring  in  the  ordinary  firebox,  and 
which  are  the  source  of  most  of  our  flue  troubles. 

The  plugging  of  flues  is  due  to  imperfect  firebox  condi- 
tions— and  anything  that  can  be  done  to  increase  the  thor- 
oughness of  combustion  will  reduce  these  troubles.  Com- 
bustion chambers  do  increase  the  effectiveness  of  combustion 
and  reduce  the  trouble  due  to  flues  honeycombing. 

Entirely  apart  from  all  theoretical  considerations,  the  ques- 
tions which  you  have  raised  point  the  way  to  developments 
that  will  make  the  locomotive  not  only  a  more  efficient  ma- 
chine in  service,  but  one  that  is  more  practical  and  economical 
from  a  maintenance  standpoint.  J.  T.  .Anthony. 


N.  Y.  C.  4-8-2  Type  Freight  Locomotives 

Over  2,600  Drawbar  Horsepower  Has  Been  Devel-      '     r  ; 
oped;  Capacity  at  High  Speeds   Is  Well   Sustained 


COXSIDKRABLY  more  than  a  year  ago  the  New  York 
Central  received  from  the  American  Locomotive  Com- 
pany its  tirst  order  of  30  locomotives  of  the  4-8-2 
type,  which  in  several  respects  are  the  most  notable  locomo- 
tives of  this  type  yet  built.  Since  that  time  orders  have 
been  placed  for  more  of  these  locomotives  until  at  present 
there  are  nearly  two  hundred  of  them  either  in  service  or 
on  order. 

Heretofore  locomotives  of  this  wheel  arrangement  invaria- 
bly have  Ijeen  built  to  handle  heavy  passenger  trains  over 
mountain  grades  under  conditions  making  difficult  the  main- 
tenance of  schedules  with  Pacific  type  locomotives.  Locomo- 
tives of  this  wheel  arrangement  have  therefore  come  to  be 
known  as  the  Mountain  type.  On  the  New  York  Central, 
however,  the  4-8-2  type  locomotives  have  been  built  for  freight 
service  on  a  line  with  comparatively  few  grades,  on  which, 
to  an  unusual  extent,  car  limits  determined  by  operating  con- 
ditions and  facilities  other  than  motive  power  are  the  de- 
termining factors  in  the  length  of  trains.  The  type  name 
generally  applied  to  these  locomotives  is  obviously  a  mis- 
nomer in  this  case  and  these  locomotives  have  therefore  been 
styled  the  "Mohawk"  type  on  the  New  York  Central,  after 
the  name  of  the  division  upon  which  they  were  first  placed 
in  service. 

It  will  be  noted  that  the  average  load  per  pair  of  driving 
wheels  in  the  case  of  the  4-8-2  engines  has  been  kept  well 
within  60,000  lb.,  and  they  have  been  designed  tot^ke  curves 
up  to  19  deg.  With  their  well  designed  reciprocating  parts 
they  should  cause  little  difficulty  in  the  maintenance  of 
track. 

Tractive  efforts  developed  at  the  various  speeds  and  the 
corresponding  drawbar  horsepowers  are  exhibited  by  the 
drawbar  pull-speed  chart,  plotted  from  results  obtained  in 
dynamometer  car  tests  with  a  steam  pressure  of  200  lb.  per  sq. 
in.  It  will  be  noted  that  the  tractive  effort  of  the  locomotive 
is  well  sustained  at  the  higher  speeds. 

On  the  basis  of  Cole's  ratios,  these  locomotives  should  de- 
velop a  maximum  cylinder  horsepower  of  2,683  at  a  piston 
speed  of  1,000  ft.  per  minute.  In  determining  the  ratio  of 
boiler  capacity  to  maximum  cylinder  demand.  Cole's  ratios 
are  based  on  a  steam  consumption  of  20.8  lb.  per  indicated 
horsepower-hour  for  superheater  engines,  and  the  grate  is 
proportioned  to  burn  four  pounds  of  coal  per  indicated  horse- 
power-hour at  a  rate  not  to  exceed  120  lb.  per  square  foot  of 
grate  area  per  hour.  On  this  basis  of  comparison,  the  evapo- 
rative capacity  of  the  boiler  is  equal  to  98  per  cent  of  the 
maximum  cylinder  demand,  while  the  grate  area  is  propor- 
tionately slightly  smaller. 


The  boiler  is  of  the  conical  type  with  an  outside  diameter 
of  81  7/16  in.  at  the  first  ring.  The  engines  as  originally 
built  carried  185  lb.  but  the  boilers  were  designed  to  carr>' 
a  working  pressure  of  200  lb.  and  the  pressure  has  been 
raised  to  190  lb.  per  square  inch  since  the  engines  went  into 
service. 

It  will  be  seen  that  instead  of  the  usual  type  of  rod  braces 
at  the  front  and  back  heads,  the  heads  of  the  boiler  of  the 
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Drawbar    Pull    and     Drawbar    Horsepower    Characteristics    of    the 
New  York   Central   4-8-2  Type   Locomotive  with    Boiler 
Pressure  at  200  lb.  per  Sq.   In. 

"Alohawk"  type  locomotives  are  braced  with  gusset  sheets, 
the  ends  of  which  are  bolted  between  angle  bars  forming  the 
flanges  for  attachment  to  the  boiler  head.  Where  attached  to 
the  roof  sheet  the  back  head  braces  are  flanged  to  conform 
to  the  curve  of  the  sheet,  while  each  front  gusset  sheet  is  bolted 
to  the  radial  leg  of  an  angle  bar.  The  other  leg  of  this  angle 
bar  forms  the  flange  for  securing  the  brace  to  the  boiler 
shell. 

The  longitudinal  seam  of  the  dome  course  is  on  the  top  cen- 
ter line.  It  is  of  the  butt  joint  type  with  inside  and  outside 
welt  strips  and  the  butt  joint  is  welded  throughout  the  length 
of  the  seam.  The  dome  is  of  pressed  steel  formed  in  one 
piece  and  the  flanges  are  extended  in  strips  13^  in.  iand  14 
in.  wide  respectively,  in  front  of  and  back  of  the  dome,  to 
form  the  outside  welt  strip  of  the  barrel  seam.  The  inside 
welt  strip  is  bifurcated  at  the  dome  and  forms  the  reinforcing 
pad  under  the  dome  flange. 

There  are  no  unusual  features  in  the  firebox  construction. 
It  is  fitted  with  a  Security  brick  arch  carried  on  four  tubes 
three  inches  in  diameter  and  has  a  barrel  combustion  chamber 
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which  extends  forward  into  the  barrel  of  the  boiler  40J^8  in. 
beyond  the  firebox  throat  sheet.  The  tubes  and  flues  are  21 
ft.  ()  in.  long,  measured  over  the  tube  sheets.  As  built,  the 
locomotives  are  hand-fired  through  two  firedoor  openings 
which  are  closed  with  air-operated  firedoors. 

The  front  end  arrangement  includes  a  6^-in.  exhaust 
nozzle  and  a  19-in.  stack  extension  which  extends  down  to  a 
point  3^)4  in-  above  the  center  line  of  the  smokebox. 

The  main  frames  and  the  single  front  rails  under  the  cylin- 
ders are  cast  in  one  piece  on  each  side.  The  top  rail  over 
the  pedestals  has  a  section  6  in.  wide  by  7  in.  deep.  The 
lower  rails  are  4J/2  in.  deep  at  the  .smallest  section,  increasing 
to  a  depth  of  5^  in.  over  the  ends  of  the  pedestal  binders. 
The  rear  frame  and  back  deck  plate  are  an  integral  steel  cast- 
ing, the  forward  ends  of  which  are  bolted  to  the  rear  ends 
of  the  main  frames.  The  radius  bar  fulcrum,  the  pockets  for 
the  rear  ends  of  the  trailer  springs  and  the  trailer  ecjualizer 
bar  fulcrums  are  all  an  integral  part  of  this  casting. 

With  the  exception  of  those  for  the  main  pair  of  drivers, 
the  driving  journals  are  11  in.  in  diameter  by  13  in.  long. 


2/0.  2y Tubes 
4S.  Si  Fluts 
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The  Tube  Sheet  Layout  and   Section  Through  the   Firebox 

The  journals  of  the  main  drivers  are  113^^  in.  in  diameter 
and  18  in.  long.  Except  for  their  length,  the  driving  boxes 
used  on  this  axle  are  similar  in  construction  to  those  ordi- 
narily used  where  the  center  line  of  the  driving  box  and  the 
center  line  of  the  frame  coincide.  The  main  jaws  are  widened 
by  the  use  of  steel  castings  which  are  bolted  against  the  inside 
face  of  the  pedestals.  These  castings  also  perform  the  func- 
tion of  frame  crossties.  Bv  the  introduction  of  offset  cross 
equalizers  in  the  spring  hanger  system  at  either  end  of  the 
main  driving  springs,  the  position  of  the  main  springs  has 
been  moved  in  so  that  they  are  located  directly  over  the 
longitudinal  center  line  of  the  driving  boxes.  Each  spring 
rests  in  a  saddle  of  the  usual  type  designed  to  clear  the  offset 
position  of  the  frame  rail  relative  to  the  center  line  of  the  box. 

Steam  is  admitted  to  the  valve  chambers  through  an  out- 
side dome  connection  type  of  throttle  valve  and  distributed 
by  14-in.  piston  valves  having  a  travel  of  7  in.  The  valves 
are  operated  by  the  Walschaert  valve  gear,  fitted  with  the 
Ragonnet  power  reverse  gear. 

The  engines  are  fitted  with  W^oodward  engine  trucks  and 
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Cole  radial  trailing  trucks.     The  engine  truck  has  a  swing  ^'^fg*i7i;^^i/orking'  order  i! ;:::;.::::  i.*:::  i!  i!  i::  i! !  343:ooo  IS: 

of  4l4  in.  on  each  side,  and  the  swing  of  the  trailing  truck      Weight  on  drivers.... ^cp'?^  Ih' 

,{/     .                        1        -J                                                                                                   Weight  on  leading  truck •  ,r?ilx!P- 

is    534    in.    on    each    side.                                                                                               Weight   on   trailing  truck '.  5^-^    ^ 

It  is  evident  that  the  development  of  the  full  capacity  of  a  5;|S^ale!"ldvinT.^^^"'^.'.^^^".°^''•^  isT 

locomotive  capable  of  delivering  2,600  indicated  horsepower      Wheel  base',  total '-  38  ft.  ii  in. 

.,                 ,      ^                ..            r                   •        .   1      .1                       J                   Wheel  base,  engine  and  tender 7^   it.     V  in. 

with  a  coal  consumption  of  approximately  three  pounds  per  "                         Ratios 

horsepower-hour,   thus   requiring   the   combustion   of   about      weight  on  drivers --  tractive  effort.".!!"* ",  4.6 

7  800  lb.  of  coal  per  hour,  is  beyond  the  possibility  of  attain-      Total  weight  -=-  tractive  effort «.7 

'          ,       1         J,  n    ■               *      Vu      1                 *•                    u        J    C      J     *U  Tractive  effort    X    diam.  drivers   -f-   equivalent  heating 

ment  by  hand  firing.    As  the  locomotives  are  hand  fired,  they        surface*  5«7.6 


-^4-^^-^^^->'1 


ji /ii-_'_ 


Cross   Sections  of  the   New  York  Central   Locomotive 


have  never  developed  their  full  capacity  in  regular  road  serv-  IS^^LSrs^rfSr  V  iS^S'  heVtiiig-  VuV- 

ice.     They  have  been  able  to  decrease  the  time  required  to         face,*  per  cent 

,  11       .  .       •  j.\        J-    •    •  J    •       r      i.    r      ■    i-i        Weight  on  drivers  -f-  equivalent  heating  surface    

Jiandle  tonnage  trams  over  the  division,  and  in  fast  freight      Total  weight   :-  equivalent  heating  surface* 

service  they  handle  actual  tonnage  of  from  2,500  to  3,500  Kuraientteatfng"surflce*-:^voi.cyii^^^^^^^^ 

tons,  in  adjusted  tonnage  trains  of  75  to  95  cars,  over  a  divi-  Grate  area  -:-  vol.  cylinders. 


Kind 


sion  139  miles  long  in  from  five  to  eight  hours'  total  time  on 

the  road.     The  engines  have  l)een  built  so  that  stokers  may      Diameter   in j  stroke.'! 


Cvlinders 


93.5 

5.1 
37.5 

55 
20  cu.  ft. 
312.4 
3.3 

Simple 
28    in.    by    28    in. 


afff 


Sectional  Elevation  of  the  Boiler 
readily   be   applied   whenever  traffic   conditions   require  the 


Valves 


Kind 


use    of    their   total    horsepower    capacity.      In    the    mean-  Diameter".'.'.'.*.', 

time  advantage  is  being  taken  of  the  more  efficient  combustion  Outsfde*  la^^^^'  ' 

obtained  under  the  conditions  of  hand  firing.  inside  clearance 

The  principal  dimensions  and  data  are  given  in  the  fol-  '"     


lowing  table: 


WheeU 


General  Data 


Gage    . . 

Service 
Fuel     . . 


Piston 
14   in. 

7  in. 

1   in. 

0  in. 

y* 

m. 

69 
354 

in. 
in. 

Driving,  diameter  over  tires 

Driving,  thickness  of  tires 

4  ft.  ^Yi  in.  Drivine  journals,  main,  diameter  and  length 1154  in.  by  18  in. 

Freight  Driving  journals,  others,  diameter  and  length 11   in.  fcy  13  iu. 

Bit.  coal  Engine  truck  wheels,  diameter 33  in. 
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Engine    truck,    journals 6J4  in.  by  12  in. 

Trailing  truck   wheels,  diameter 45  in. 

Trailinij    truck,    journals 9  in.  by   14   in. 

Roller 

Style Conical 

Vorking  prcs.sure    190  lb.  per  sq.  in. 

•OutsHe   diameter  of  first  ring 81   7/16  in. 

Firebox  length  and  width 1 14'  i  in.  by  84  J4  in. 

Firebox  plates,  thickness Crown,       .sides       and 

back.    }i    in. ;    tube, 

'A  in. 

Firebox,    water   space. S  in. 

Tnbei",  number  and  outside  diameter 216 — 2',i    in. 

Flues,  number  and  outside  diameter 45 — 51/5    in. 

Tubes  and  flues,  lencth 21   ft.  6  in. 

IIcatinK    surface,    tubes 4,110  sq.  ft. 


Heating  surface,  firebox,  including  arch  tubes 320  sq.  ft. 

Heating  surface,   total 4,430  sq.  ft. 

Superheater    heating   surface 1,212  sq.  ft. 

Equivalent  heating  surface* 6.248  sq.  ft. 

Grate  area   668  sq.  ft. 

Tcnilcr 

Tank  Water  bottom 

Frame Cast    steel 

Weight   166,500  lb. 

Wheels,    diameter    _  36  in. 

Journals,  diameter  and  length S'A   in.  by   10  in. 

Water    capacity    8,000  gal. 

Coal  capacity 14   tons 

•  Equivalent   heating   surface    ^=    total   evaporative   heating   surface    4-    1-5 
times  the  superheating  surface. 


University  of  Illinois  Coal  Tests 

Comparative  High  and  Medium  Capacity  Perform- 
ance   of    Various    Grades    in    Locomotive    Service 


THE  tcst.>;,  the  re.>iults  of  which  are  here  set  forth,  were 
made  by  the  Railway  Engineering  department  of  the 
University  of  Illinois  in  co-operation  with  the  com- 
mittee on  Fuel  Tests  of  the  International  Railway  Fuel  As- 
sociation and  the  United  States  Bureau  of  Mines.  Their 
general  purpose  was  to  determine  the  relative  value  in  loco- 
motive service  of  various  grades  of  coal. 

For  this  ])urpose  six  sizes  of  coal  chosen  by  the  Inter- 
national Railway  Fuel  Association  committee  were  tested  in 
the  locomotive  laboratory,  on  a  Mikado  type  locomotive 
loaned  by  the  Baltimore  &  Ohio.  These  grades  were  mine 
run.  2-in.  by  3-in.  nut,  3-in.  by  6-in.  egg,  2-in.  lump, 
2-in.  screenings,  and  lyi-'m.  screenings,  all  from  United 
Coal  Mining  Company's  Mine  No.  1  at  Christopher,  Frank- 
lin County,  Illinois. 

The  general  test  program  involved  for  each  grade  of  coal 
six  tests,  three  of  which  were  made  at  a  medium  rate  of 
evaporation,  and  the  remaining  three  at  a  high  rate.  The 
medium  rate  was  chosen  to  represent  an  average  rate  of 
working  the  locomotive,  in  so  far  as  it  is  possible  to  define 


ity  of  the  analyses  and  of  the  heating  values  make  it  clear 
that  such  differences  in  performance  as  developed  between 
the  various  grades  are  due  chiefly  to  differences  in  their 
mechanical  makeup,  and  only  in  small  measure  to  differ- 
ences in  their  chemical  composition. 

Due  to  differences  in  the  nature  of  the  coal,  in  mining 
methods,  and  in  methods  of  preparation,  there  is  frequently 
much  uncertainty  about  the  meaning  of  such  terms  as  "mine 
run,"  "lump,"  etc.  The  laboratory  has  devised  a  method  of 
screening  samples  of  the  coals  used  during  tests  for  the  pur- 
pose of  separating  them  into  their  size  elements. 

Three  carloads  each  of  mine  run  and  lump,  and  two  car- 
loads of  each  of  the  other  four  grades  were  received  at  the 
laboratory.  Samples  were  screened  by  means  of  a  specially 
designed  shaker  screen  operated  by  pulley-driven  eccentrics 
running  at  a  speed  of  80  revolutions  per  minute.  Five 
screens  were  used  perforated  respectively  with  4-in.,  2-in., 
I -in.,  ^-in.  and  /4-in.  holes.  In  this  way  the  sample  was 
divided  into  six  parts  whose  size  limits  were  as  designated 
by  the  headings  of  columns  2  to  7  in  Table  II.    These  parts 


Table  I- 

-The  Chemical  Analysis  and 

Heating  Value  of  the  Coals 

Proximate 

analvsi*,  coal  as  fired 

Calorific  val 

,_       ..      .                  A 

lies 

Ultimate  analysis 

"  A 

,  coal  as  fired 

Moisture 

Sulphur 

Per 

lb.  of 

Per 

Per  lb. 

determined 
from  sample 

\'olafilc 

Fixed 

separately 

coal  as 

lb.  of 

of  com- 

Hydro- 

Nitro- 

Oxy- 

taken 

Moisture. 

matter. 

carbon. 

Ash. 

determined. 

fired. 

dry  coal. 

bustible. 

Carbon, 

gen, 

gen, 

Ren, 

at  mine. 

Grade  of  coal            percent 

per  cent 

per  cent 

per  cent 

per  cent 

R.t.u. 

R.t.u. 

R.t.u. 

per  cent 

per  cent 

per  cent 

per  cent     per  cent 

Mine    run    S.14 

34.18 

47.92 

9.76 

0.95 

11,873 

12,926 

14,463 

66.63 

4.28 

1.55 

8.69 

7.82 

2-in.  bv  3-;n.   nut..  .   8.60 

34.83 

47.70 

8.87 

0.88 

11,957 

13,082 

14,487 

67.50 

4.36 

1.38 

8.42 

8.48 

3-in.  by  6-in.  egR. ..   8.82 

34.57 

48.56 

8.06 

0.94 

12,071 

13.239 

14,523 

68.19 

4.50 

1.51 

7.99 

2-in.   lump    9.27 

34.46 

47.49 

9.07 

0.88 

11,817 

13,023 

14,469 

66.34 

4.23 

1.49 

8.73 

2-in.    screenings....    9.25 

32.05 

48.12 

10.59 

0.85 

11,550 

12.727 

14.40<' 

65.74 

4.43 

1.48 

7.66 

i;i-in.    scr.-enings..  9.09 

32.34 

48.01 

10.57 

0.97 

11^557 

12,711 

14,385 

65.49 

4.35 

1.43 

8.10 

9.07 

such  an  average.  During  tests  run  at  this  medium  rate 
about  2>>.000  lb.  of  water  were  evaporated  an  hour  under 
the  prevailing  conditions,  from  3,100  to  4,.S00  lb.  of  coal 
•were  fired  per  hour,  and  the  engine  was  worked  at  33  per 
cent  cut-off  and  at  about  19  mile.=;  an  hour,  developing  ap- 
proximately 1,300  indicated  horse  power  and  about  22,500 
lb.  drawbar  pull.  During  tests  when  the  engine  was  worked 
at  the  high  rate  of  evaporation,  about  43,000  lb.  of  water 
were  evaporated  an  hour,  the  hourly  coal  consumption  varied 
from  about  7,000  to  9,300  lb.,  the  cut-off  and  speed  were 
respectively  55  per  cent  and  26  miles  per  hour,  while  the 
horse  power  was  about  2,200,  and  the  drawbar  pull  about 
28.500  lb. 

THE   COAL   USED 

The  averages  of  the  coal  analyses  for  all  tests  made  with 
each  grade  of  coal  are  presented  in  Table  I.    The  uniform- 

•Froni  the  report  of  the  committee  on  fuel  tests  of  the  International  Rail- 
way   Fuel    Association,    presented   at   the    1917    convention. 


were  then  weighed  and  the  ratios  of  their  weights  to  that  of 
the  original  sample  were  calculated. 

All  grades  except  the  mine  run  and  lump  were  fired  in 
exactly  the  condition  in  which  thev  arrived/at  the  labora- 
tory, except  for  the  breakage  incident  to  unloading  and  the 
insignificant  breakage  due  to  shoveling  into  the  charging 
wagons.  Since,  however,  the  mine  run  and  the  lump  coals 
contained  as  usual  a  considerable  proportion  of  lumps  too 
large  for  proper  firing,  the  attempt  was  made  to  break  these 
two  grades  down  to  the  extent  to  which,  in  the  judgment  of 
those  in  charge  of  the  tests,  these  grades  are  generally  broken 
down  at  the  coal  chute.  These  two  coals  as  fired  contain, 
therefore,  a  smaller  proportion  of  large  lumps  than  when 
they  were  received. 

THE  TESTS 

The  locomotive  used  during  the  tests  was  loaned  for  the 
purpose  by  the  Baltimore  &  Ohio.  It  is  of  the  Mikado  type 
developing  54,587  lb.  tractive  effort  and  was  built  by  the 
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Baldwin  Locomotive  Works  during  the  summer  of  1916.     It 
arrived  at  the  laboratory  in  excellent  condition. 

The  boiler  was  of  the  wagon-top  type  with  radial  stays, 
carrying  190  lb.  pressure  and  having  3,630  sq.  ft.  of  heat- 
ing surface.  It  was  equipped  with  a  Schmidt  34-element 
superheater,  having  a  heating  surface  of  1,030  sq.  ft.,  a 
Street  stoker,  and  a  Security  brick  arch  carried  on  four 
tubes.     The  front  end  was  self-cleaning  and  was  equipped 


and  each  rate  of  combustion.  In  view  of  this  uniformity 
we  are  entirely  warranted  in  using  the  average  values  for 
the  various  groups  and  in  basing  conclusions  upon  them. 
These  averages  of  equivalent  evaporation  per  pound  of  dry- 
coal  are  therefore  assembled  in  Table  III  together  with  the 
averages  of  the  rate  of  evaporation  per  square  foot  of  heat- 
ing surface  per  hour. 

The  relations  shown  in  Table  III  stand  out  more  clearly 


r 


Table  II — Size  EtEMENTs  of  the  Co.\ls  as  Received  at  the  Laboratory    • 

Per  cent  Per  cent  Per  cent  Per  cent 

.    Per  cent              through  4-in.,  througli  2-in.,  through  1  in.,  through  ^-in., 

over  4-in.                  over  2-in.  over  1-in.  over  J4 -in.  over  '4 -in. 

Grade  of  coal                                                     screen                      screen  screen  screen  screen 

1                                                                    2                                3  4  5  6 

Mine  run    29.6                            22.3  16.8  11.4  7.4 

2-in.  by    3-in.    nut 63.9  30.3  2.8  1.1 

3-in.  by  6-in.   egg 41.0                            48.3  5.3  2.0  1.1 

3-in.  lump    61.6                            26.4  7.5  1.9  .9 

2-in.   screenings     33.2  25.7  14.2 

lj4-in.    screenings    4.5  37.9  20.0 


Per  cent 

rough  '/i-in. 

screen 

iotal 

/ 

8 

12.5 

100.0 

1.9 

lOO.O 

2.3 

100.0 

1.7 

100.0 

26.9 

lOO.O 

37.6 

lOO.O 

with  a  plain  6-in.  round  nozzle-tip  without  bridge  or  split, 
which  was  used  throughout  all  tests.  The  total  air  opening 
through  the  grates  amounted  to  17  sq.  ft.  or  24.4  per  cent 
of  the  69.8  sq.  ft.  of  grate  area.     The  area  of  the  air  inlet 


Equivalenf  Eyaporafion  Per  Square  Foof  of  Heafincf  Surface 
Per  Hour,  Pounds . 

Fig.   1 — The   Relation    Between    Equivalent    Evaporation    Per   Pound 
of  Dry  Coal  and  the  Rate  of  Evaporation 

to  the  ash  pan  amounted  to  8.3  sq.  ft.  or  49  per  cent  of  the 
air  opening  through  the  grates.  A  Franklin  pneumatic  door 
of  the  butterfly  type  was  used  during  all  tests  except  those 


Table  III — Equivalent 'Evaporation  Per 

1  2  3 

For  the  medium  rate  tests 


Grade  of  coal 
3-in.   by   6-in.   egg. 
Mine  ritn 

Equivalent 
evaporation 

per  lb.  of 
dry  coal,  lb. 

. ..      10.21 
. ..      10.12 

Equivalent 

evaporation 

per  hour 

per  sq.  ft. 

of  heating 

surface,  lb. 

6.78 
6.40 
6.82 
6.72 
6.95 
7.07 

Equivalent 
evaporation 
per  lb.  of 
dry  coal,  lb. 

9.09 
8.66 

2-in.   lump    

2-in.    by    3-:n.    nut. 
2-in.  screenings    . . 

. . .        9.95 
9.9C 
9.25 

8.32 
9.11 
7.43 

iK-in.   screenings 

. . .       8.47 

7.06 

Pound  of  Dry;  Coal 

4  5 

For  the  high  rate  tests 

Equivalent 

evaporation 

per  hour 

per  sq.  ft. 

of  heating 

surface,  lb. 

12.42 

12.28 

12.46 

12.39 

12.59 

12.61 


with  the  two  sizes  of  screenings,  which  were  fired  by  means 
of  the  Street  stoker. 

An  inspection  of  the  values  of  equivalent  evaporation  per 
pound  of  dry  coal  as  obtained  from  each  test  disclosed  great 
uniformity  among  the  values  applying  to  each  grade  of  coal 


in  Fig.  1.  Inspection  of  Fig.  1  reveals,  as  usual,  for  all 
grades  a  sharp  decrease  in  evaporation  as  the  rate  of  evap- 
oration increases.  The  rate  of  this  decrease  is  nearly  alike 
for  all  grades  except  the  2-in.  by  3-in.  nut,  for  \Vhich  it  is 
roughly  one-half  of  that  for  the  other  grades.  This  change 
in  evaporation  with  rate  of  evaporation  makes  it  necessary 
to  reduce  the  values  of  evaporation  to  a  common  rate  before 
drawing  final  comparisons  between  the  various  grades.  To 
effect  this  reduction  the  rates  of  evaporation  for  the  medium 
rate  tests  have  been  averaged  and  this  average--— 6.70  lb.  jjer 
sq.  ft.  of  heating  surface  per  hour — has  been  represented  by 
the  vertical  line  A  A  in  Fig.  1.  Similarly  the  average  high 
rate — 12.46  lb.  per  sq.  ft.  of  heating  surface  per  hour — is 
defined  by  the  line  BB.  If  we  measure  off  the  vertical  dis- 
tances on  AA  at  the  points  where  this  line  is  intersected  by 
the  performance  lines  for  the  various  grades  we  obtain  six 
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Material  Passinff  Through  a  ^  Inch  Round- Hole  Screen, 
Per  Cen-f  of  tVe'iahf  of  Coal  as  Received. 

Fig.  2 — The  Cinder  Loss  In  Relation  to  the  Fine  Material  in  the  Coa» 

values  of  equivalent  evaporation  per  pound  of  dry  coal,  one 
for  each  grade,  which  are  rigidly  comparable;  in  like  man- 
ner the  evaporation  values  defined  by  the  intersections  with 
the   line  BB   are   comparable. 

At  the  medium  rate  the  four  larger  grades  gave  nearly 
the  same  performance,  the  ma.ximum  difference  among  them 
being  but  four  per  cent.  The  steam  production  per  p)ound 
of  egg  coal  was  two  per  cent  greater  than  with  the  mine 
run,  while  with  the  lump  and  the  nut  it  w-as  respectively 
one  per  cent  and  two  per  cent  less  than  with  mine  run.  The 
performance  with   2-in.   screenings  was  seven  per  cent   less 
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and  with  1^-in.  screenings  15  per  cent  less  than  with  mine 
run.  If  we  assume  that  mine  run  coal  on  the  tender  is 
worth  $2  per  ton  the  relative  worth  on  the  tender  of  the 
other  grades  during  the  medium  rate  tests  was: 

'     3-in.    bv    6in.    egg $2.04 

/     2-in.   hmip    1.98 

/     Jin.    by    3-in.    nut 1.96 

2-in.    screening's    1.86 

1  ,'4-in.    screenings     1.70 

At  the  high  rate  the  2-in.  by  o-in.  nut  coal  gave  the  best 
performance,  producing  six  per  cent  more  steam  than  the 
mine  run;  tlie  .>-in.  by  6-in.  egg  comes  next  with  an  evap- 
oration 5  per  cent  more  than  that  of  the  mine  run;  while 
the  2-in.  lump  evaporated  three  per  cent  less.  At  this  rate 
of  evaporation  the  2-in.  screenings  and  the  ly^-'m.  screen- 
ings produced  per  lb.  respectively  LS  per  cent  and  18  per 
cent  less  steam  than  the  mine  run.  If  we  again  assume  tliat 
mine  run  is  worth  on  the  tender  $2  per  ton,  the  relative 
worth  of  the  other  grades  during  the  high  rate  tests  was  as 
follows : 

2-in.  by   3-in.   ni't $.;.  I  - 

3-in.  by  6-in.  egK 2. 10 

2-in.    lump 1 .94 

2-in.    scrceninRs    \. 1.74 

iH-in.    scrcenirn'*     ••    ...."••.•..' 1-64 

In  considering  the  cinder  losses  as  here  presented  it  should 
l)e  borne  in  mind  that  all  of  the  coal  tested  was  of  one  kind, 
that  is,  it  came  from  one  mine.  Coals  possessing  other 
physical  characteristics  might  show  somewhat  different  re- 
sults as  to  cinder  losses  under  the  conditions  of  the  tests 
here  considered.  It  should  also  be  remembered  that  for  a 
given  rate,  medium  or  high,  the  draft  was,  for  all  grades 
of  coal,  practically  constant. 

The  average  heating  .value  of  the  stack  cinders  for  all 
medium  rate  tests  was  8,635  B.  t.  u.  and  the  average  value 
for  all  high  rate  tests  was  10,854  B.  t.  u.  The  heating 
values  of  tlie  cinders  from  the  medium  rate  tests  with  screen- 
ings were  higher  than  corresjjonding  values  from  other 
grades  of  coal.  When  the  losses  are  expressed  as  B.  t.  u. 
percentages,  the  average  loss  from  the  screenings  was  rough- 
ly five  times  as  great  as  the  average  loss  from  the  larger 
coals  during  the  medium  rate  tests.  For  the  high  rate  tests 
the  average  loss  from  screenings  was  more  than  twice  as 
great  as  the  average  loss  from  the  larger  coals. 

The  data  indicates  that  with  very  fine  coals  such  as 
screenings  the  cinder  loss  is  large  even  at  medium  rates  of 
combustion  and  with  comparatively  low  front-end  draft; 
but  that  under  these  conditions  the  cinder  loss  is  not  seri- 
ous for  the  larger  coals  even  when  they  contain  a  consider- 
able amount  of  fine  material,  as  in  mine  run  coal.  For  con- 
ditions involving  high  rates  of  combustion  and  strong  drafts, 
the  stack  cinder  loss  is  a  serious  one  for  all  grades  of  coal. 

Fig.  2  shows  the  relation  existing  between  the  loss  due 
to  stack  cinders  and  the  amount  of  '4-in.  or  smaller  ma- 
terial in  the  coal  as  received.  The  light  straight  lines  show 
for  both  rates,  a  uniform  increase  of  one  per  cent  in  cinder 
loss  for  each  .v7  per  cent  increase  in  the  '4-in.  material  in 
the  coal.  The  straight  line  represents  the  plotted  points  of 
the  high  rate  te.«;ts  closely  but  does  not  so  well  represent  the 
points  plotted  for  the  medium  rate  tests. 

Generally  speaking,  the  relations  between  the  various  ele- 
ments of  the  heat  balance  for  the  different  grades  are  nearly 
the  same  for  the  medium  rate  tests  as  for  the  high  rate  tests. 
All  losses  excej^t  tliose  due  to  stack  cinders  are  fairly  con- 
stant for  all  grades  of  coal  and  the  differences  in  the  amount 
of  heat  absorbed  by  the  boiler  are  accounted  for,  almost  en- 
tirely, by  the  variations  in  the  losses  due  to  f^tack  cinders. 

CONXLUSION'S 

Comparing  mine  run  with  ,S-in.  by  6-in.  egg.  we  find  the 
egg  was  2  per  cent  better  at  the  low  rate  and  5  per  cent 
better  at  the  high  rate.  The  B.  t.  u.  value  of  the  egg  was 
2  per  cent  more  than  tliat  of  the  mine  run.     This  accounts 


for  the  difference  at  low  rate  and  brings  the  high  rate  dif- 
ference to  3  per  cent,  but  when  it  is  considered  that  the  stack 
cinders  were  2.2  per  cent  of  the  egg  fired  at  low  rate  and 
3.1  per  cent  of  the  mine  run  fired  at  low  rate  and  7.2  per 
cent  of  the  egg  fired  at  high  rate  and  9.0  per  cent  of  the 
mine  run  fired  at  high  rate,  it  is  evident  that  the  increased 
cinder  loss  of  mine  run  coal  over  3-in.  by  6-in.  egg  is  in 
part  offset  by  the  better  combustion  of  the  smaller  particles 
of  coal  which  exist  in  greater  percentage  in  the  mine  run. 

The  higher  standing  of  2-in.  by  3-in.  nut  than  mine  run  at 
high  rate  is  due  to  the  lesser  cinder  loss  and  to  the  even  and 
uniform  condition  in  which  it  is  possil)le  to  keep  a  fire  using 
2-in.  by  3-in.  nut.  .\t  the  medium  rate  we  believe  the  lower 
standing  of  the  2-in.  by  3-in.  nut  in  compari.son  with  mine 
run  was  due  to  the  necessity  of  carrjing  too  thin  a  fire  with 
the  nut.  At  the  low  rate  the  2-in.  lump  is  one  per  cent 
below  the  mine  run  and  three  per  cent  at  the  high  rate. 
When  firing  2-in.  lump  it  was  reduced  to  such  size  that 
about  74  per  cent  would  [)ass  through  a  5-in.  round  open- 
ing, whereas  all  of  the  mine  run  as  fired  would  pass  through 
that  size  opening.  The  2-in.  lump  was  cracked  to  about  the 
same  size  as  it  would  be  at  a  coal  chute  where  the  coal  is 
cracked  and  passes  through  breaker  bars  spaced  5-in.  in  the 
clear.  There  were  consequently  not  the  large  pieces  in  the 
mine  run  that  there  were  in  the  lump  and  the  committee  con- 
cludes that  cracking  coal  so  it  will  pass  through  a  5-in. 
round  or  6-in.  round  opening  is  worth  more  than  it  costs. 

Under  ordinary  circumstances  mine  run  coal  from  this 
district  can  be  purchased  at  from  15  cents  to  25  cents  less 
per  ton  than  2-in.  lump,  and  2-in.  by  6-in.  egg  or  3-in.  by 
6-in.  egg,  and  the  egg  and  lump  are  often  considered  more 
economical  and  satisfactory  than  Mine  Run.  Where  this 
l)rice  differential  exists,  it  would  pay  to  increase  supervision 
to  the  j)oint  where  mine  run  can  be  handled  as  satisfactorily 
In-  all  firemen  as  the  lump  and  egg. 

At  the  low  rate  the  2-in.  screenings  were  9.2  per  cent 
better  than  the  1^-in.  screenings,  and  at  the  high  rate  5.2 
per  cent  better  than  the  1 J  4-in.  screenings.  At  medium  rate 
the  cinder  los.ses  are  not  serious  for  the  four  hand-fired 
grades,  but  at  high  rate  they  are  greater  than  is  desirable. 
At  iioth  medium  and  high  rates  with  the  stoker  fired  grades 
these  losses  are  very  high  though  not  enough  to  wipe  out 
the  ordinar}  price  differential  existing  between  the  hand 
fired  and  stoker  fired  grades.  This  shows  the  importance  of 
using  on  stoker  engines  as  large  screenings  as  the  price  diff- 
erential will  ])ermit. 

One  of  the  problems  which  is  beginning  to  confront  rail- 
roads using  stokers  is  what  fuel  efficiency  will  be  obtained 
when  using  mine  run  hand  fired  in  comparison  with  screen- 
ing this  mine  run  into  2-in.  lump  for  hand  fired  engines  and 
2-in.  screenings  for  stoker  fired  engines.  Assuming  that  the 
mine  run  splits  into  52  per  cent  of  lump  and  48  per  cent 
of  screenings,  we  find  that  using  mine  run  as  100  per  cent 
the  lump  and  screenings  give  96  per  cent  of  the  efficiency 
of  mine  run  at  the  low  rate  and  92  per  cent  at  the  high  rate. 
This  of  cour.«ie  applies  to  both  lump  and  mine  run  as  cracked 
on  these  tests. 

We  recommend  that  all  tests  and  data  covering  locomotive 
tests  and  boiler  design  be  accompanied  by  a  complete  de- 
scription of  the  character  and  size  of  the  coal,  also  that  the 
coal  fired  is  of  an  average  grade. 

The  difference  between  mine  run,  2-in.  lump,  3-in.  by 
6-in.  egg,  and  2-in.  by  3-in.  nut  are  such  that  they  could  not 
have  been  determined  by  the  ordinary  road  tests  where  only 
two  or  three  round  trips  using  each  grade  of  coal  would  have 
been  made,  and  the  committee  wishes  to  call  attention  to  the 
fact  that  a  very  large  number  of  road  tests  must  be  made  to 
get  a  reliable  average. 

The  report  was  sinned  bv  J.  G.  Crawford,  chairman,  H.  B. 
Brown.  W.  P.  Hawkins,  O.  P.  Hood.  L.  R.  Pyle,  W.  L.  Rob- 
inson and  E.  C.  Schmidt. 


Santa  Fe  2-8-2  Type  Locomotive 


Same  Tractive  Effort  but  Increased  Power  Capacity, 
as  Compared  with  an  Earlier  Class  of  the  Same  Type 


AN  order  of  heavy  Mikado  type  locomotives,  built  by 
the  Baldwin  Locomotive  Works,  has  recently  been 
placed  in  service  by  the  Atchison,  Topeka  and  Santa 
Fe.  These  engines  are  coal  burners  and  were  developed  from 
tlie  design  of  a  lighter  Mikado  type  locomotive,  a  number 
of  which  were  built  in  1916.  The  new  design  was  worked 
out  conjointly  by  the  railway  company  and  the  Ijuilders,  and 
e.visting  Santa  Fe  standards  were  used  generally  throughout 
the  construction.  The  character  of  the  change  in  the  design 
is  shown  by  the  following  comparison  of  the  leading  dimen- 
sions of  the  new  locomotives  with  those  of  the  previous 
engines: 
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Wheel  load  limitations  prohibited  a  material  increase  in 
the  weight  on  drivers,  as  compared  with  the  design  of  1916; 
and  while  the  new  engines  are  heavier,  the  additional  weight 


seam,  which  is  placed  on  the  right  hand  side  of  the  center 
line. 

The  boiler  accessories  include  a  power-operated  fire-door 
and  grate  shaker.  The  minimum  air  opening  specified  for 
the  ash-pan  is  15  per  cent  of  the  grate  area.  The  throttle 
valve  is  fitted  with  an  auxiliary  drifting  valve. 

The  cylinders  are  designed  with  direct  exhaust  passages 
of  ample  area,  free  from  abrupt  bends.  Gun  iron  is  used  for 
the  cylinder  and  steam  chest  bushings,  piston  and  valve  bull 
and  packing  rings,  and  crosshead  shoes.  The  piston  heads 
are  of  rolled  steel,  and  the  crosshead  bodies  of  .40  carbon 
cast  steel  of  the  Laird  design.  Special  steels  are  used  for 
the  piston  rods,  valve  stems,  main  and  side  rods  and  main 
crank  pins.  The  Baker  valve  motion  is  applied,  and  is  con- 
trolled b}-  the  type  "B"  Ragonnet  power  reverse  gear.  Fifty 
per  cent  of  the  weight  of  the  reciprocating  parts  is  balanced. 

The  frames  are  of  substantial  design,  the  main  sections 
having  a  width  of  5^  in.,  while  the  depth  over  the  front 
driving  pedestals  is  83/2  in.,  and  over  the  remaining  pedes- 
tals 7j/  in.  The  top  and  bottom  rails  are  tied  together  be- 
tween adjacent  pairs  of  pedestals,  by  strong  vertical  ribs  of 
I-section.      These  ribs  carry   the  equalizing   Ijeam    fulcrum 


Mikado  Type  Locomotive  Recently  Built  for  the  A.  T.  &  S.  F. 


is  carried  on  the  front  and  rear  trucks.  The  principal  ad- 
vantage derived  from  this  greater  weight  is  the  increased 
steaming  capacity  of  the  enlarged  boiler.  With  this  addi- 
tional steam  supply  the  larger  cylinder  horse-power  incident 
to  the  use  of  driving-wheels  of  greater  diameter  can  be  de- 
veloped. For  an  increase  in  total  weight  of  not  quite  eight 
per  cent  there  has  been  an  increase  in  water  heating  surface 
of  over  1 1  per  cent.  The  starting  tractive  efforts,  with  steam 
pressures  giving  approximately  the  same  ratio  of  adhesion, 
are  practically  the  same  for  both  locomotives,  but  the  larger 
cylinders,  wheels  and  boilers  of  the  new  engines  give  them 
greater  horse-power  capacity.  This  additional  power  will 
be  utilized  in  maintaining  higher  speed  with  the  same  or 
])ossibly  a  little  greater  tonnage. 

The  boiler  is  of  the  extended  wagon  top  type,  designed  for 
a  pressure  of  225  lb.  per  sq.  in.,  but  in  service  carrying  190 
lb.  It  contains  a  43-element  superheater,  and  the  firebox  is 
equipped  with  a  brick  arch  supported  on  four  tubes.  An 
auxiliary  dome,  mounted  over  an  opening  in  the  shell  of 
sufficient  size  for  inspection  purposes,  is  placed  back  of  the 
main  dome  and  on  the  same  course  with  it.  A  single  liner 
is  placed  under  both  domes;  it  also  covers  the  longitudinal 


pins,  which  are  fitted  into  case-hardened  bushings.  Trans- 
verse braces  are  applied  at  each  pair  of  driving  pedestals. 
Three  of  these  braces — two  at  the  second  pair  of  pedestals 
and  one  at  the  fourth  pair — not  only  brace  the  pedestals 
through  their  entire  depth,  but  are  also  extended  to  form 
long  braces  for  the  top  rails.  They  support,  respectively,  the 
guide  yoke,  the  valve  motion  bearer,  and  a  boiler  waist 
sheet. 

The  shoes  and  wedges  are  of  cast  steel,  and  the  driving 
boxes  are  of  the  same  material,  with  brass  hub  faces.  Long 
main  driving  boxes  are  used.  The  tires  are  all  flanged,  and 
flange  oilers  are  applied  to  the  leading  drivers. 

The  leading  truck  is  of  the  Economy  constant  resistance 
type,  and  the  trailing  truck  is  of  the  Hodges  type.  Each 
truck  is  equalized  with  two  pairs  of  driving-wheels.  The 
arrangement  of  cross  equalization  frequently  applied  by  the 
builders,  consisting  of  two  transverse  beams^  connected  by  a 
central,  vertical  link,  is  used  between  the  rear  drivers  and 
trailing  truck. 

The  cab  is  placed  well  back,  thus  providing  ample  deck 
space.  Special  attention  has  been  paid  to  the  location  of 
the  cab  fittings,  in  order  to  place  all  levers,  valves,  etc.,  with- 
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ii.  easv  reach  of  the  crew,  and  to  locate  the  steam,  air  and 
vvater  gages  where  they  can  easily  be  read. 

In  accordance  with  Santa  Fe  practice,  these  locomotives 
i-ve  fitted  with  steam  heat  equipment  so  that  they  can,  in 
cases  of  emergency,  be  used  on  passenger  trains. 

The  tender  is  carried  on  two  six-wheeled  trucks,  which 
are  equipped  with  clasp  brakes  and  Standard  rolled  steel 
wlieels.  The  tender  frame  is  of  cast  steel,  in  one  piece.  The 
buffer  between  the  engine  and  tender  is  of  the  radial  type. 
The  Locomotive  Stoker  Company's  slope  sheet  type  of  coal 
pusher  is  applied. 

The  leading  dimensions  are  given  in  the  table: 

General  Data 

Gage   4  ft.  8}4  in. 

Service   Freight 

p„el    Bit.  coal 

Tractive   effort    59.800  lb. 

Weigiit  in   working  order 314,900  lb. 

Weight  on  drivers 228,900  lb. 

Weight  on  leading  truck 31,000  lb. 

Weight   on   trailing   truck..... 55.000  lb. 

Weight  of  engine  and  tender  in  working  order 563,900  lb. 

Wheel    base,    driving 16    ft.  6  in. 

Wheel  base,  total 35  ft.   1  in. 

Wheel  base,  engine  and  tender 71  ft.  8^  in. 

Ratios 

Weight  on  drivers  -r-  tractive  effort 3.8 

Total  weight  -=-   tractive  effort 5.3 

Tractive    effort     X     diam.    drivers    -r-    equiv.    heating 

surface*    603.4 

Equivalent  heating  surface*  -r-  grate  area 93.5 

Firebox    heating    surface    -r-    equiv.    heating    surface,* 

per  cent 4.3 

Weight  on  drivers  -r-  equivalent  heating  surface* 36.7 

Total  weight  -t-  equivalent  heating  surface* 50.4 

Volume   both    cylinders 21.2  cu.   ft. 

Equivalent  heating  surface*  -4-  vol.  cylinders 291.7 

Grate  area  •-  vol.  cylinders 3.2 


Cylinders 

Kind      Simple 

Diameter  and  stroke 27  in.  by  32  in. 

Vah'fs 

Kind    Piston 

Diameter    15   in. 

lin,ccls 

Driving,   diameter   over   tires 63   in. 

Driving,   thickness  of  tires 3}4   in. 

Driving  journals,  main,  diameter  and  length 12  in.  by  20  in. 

Driving  journals,   others,  diameter  and  length II  in.  by  12  in. 

Engine   truck   wheels,   diarneter 31  '/i    in. 

Engine  truck,  journals 7   in.   by    12  in. 

Trailing  truck   wheels,   diameter 40   in. 

Trailing   truck,    journals 9  in.  by  14  in. 

Boiler 

Style   Wagon  top 

Working  pressure 190  lb.  per  sq.  in. 

Outside  di.imeter  of  first  ring 82  in. 

Firebo.x,  length   and  width 114  in.  by  84 J4  in. 

Firebox  plates,  thickness ^., Tube,    ^    in. ;    others, 

H   in. 

Firebox,   water   space Front,   6  in. ;    sides,   5 

in. :  hack.  4 'A  in. 

Tubes,  number  and  outside  diameter 252 — 2%   in. 

Flues,  number  and  outside  diameter 43 — 5  54  in. 

Tubes   and   f ues,   length 20  ft.  9  in. 

Heating  surface,   tubes  and   flues 4,348   sq.    ft. 

Heating  surface,  firebox,  including  arch  tubes 266  sq.  ft. 

Heating  surface,   total 4,614  sq.   ft. 

Superheater  heating  surface 1.086  sq.   ft. 

Equivalent  heating  surface* 6,243  sq.  ft. 

Grate  area   66.8  sq.   ft. 

Tender 

Tank   Water   bottom 

Frame     Cast   steel 

Weight    249.000   lb. 

Wheels,  diameter 33   in. 

Tournals,  diameter  and  length 5V4   in.   by    10   in. 

Water  capacity 12,000   gal. 

Coal   capacity    16  tons 

•  Equivalent  heatine  surface   =   total  evaporative  heating  surface   4-    1.5 
times  the  superheating  surface. 


One  Month  of  Federal  Control 
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The  Director  General  Appoints  Three  Regional  Di- 
rectors, a  Wage  Commission  and  Other  Assistants 


DIRECTOR  GENERAL  OF  RAILWAYS,  Wm.  G.  Mc- 
Adoo,  has  spent  the  month  of  January  in  perfecting  his 
organization  and  in  doing  his  best  to  help  the  country's 
railways   in  fighting  some  of  the  worst  weather  from  the 
transportation   standpoint   known   for   any    January   in   the 
last  50  years. 

THREE    DI\ISIOX.\L    DIRECTORS    APPOINTED 

The  dictor  general  on  January  18  issued  General  Order 
No.  4  announcing  that  for  purposes  of  operation  the  rail- 
roads of  the  L'nited  States  will  be  classified  as  Eastern, 
Southern  and  Western  Railroads. 

A.  H.  Smith,  president  of  the  New  York  Central,  has 
been  appointed  regional  director,  with  office  at  New  York,  in 
charge  of  the  operation  of  Eastern  railroads. 

C.  H.  Markham,  president  of  the  Illinois  Central,  has 
been  appointed  regional  director,  with  office  at  Atlanta,  in 
charge  of  the  operation  of  Southern  railroads. 

R.  H.  .\ishton.  president  of  the  Chicago  &  North  Western, 
has  been  appointed  regional  director,  with  office  at  Chicago, 
in  charge  of  the  operation  of  Western  railroads. 

Orders  issued  by  the  gentlemen  named  in  their  capacity  as 
regional  directors  will  be  issued  by  authority  of  the  director 
general  and  will  be  respected  accordingly. 

R.AILROAD   WAGE   COMMISSION 

In  his  next  order,  General  Order  No.  5,  Mr.  McAdoo 
announced  the  appointment  of  a  Railroad  Wage  Commis- 
sion to  make  a  general  investigation  of  the  subject  of  rail- 
road wages  in  the  United  States.  The  members  of  the 
commission  are  Franklin  K.  Lane,  Secretary  of  the  Interior, 
Charles  C.   McChord,  member  of  the  Interstate  Commerce 


Commission,  J.  Harr\'  Covington,  chief  justice  of  the  su- 
preme court  of  the  district  of  Columbia,  and  William  R. 
Willcox  of  New  York.  The  members  of  this  commission 
are  all  men  who  have  had  experience  in  dealing  with  prob- 
lems like  that  referred  to  it. 

The  commission  held  its  first  meeting  at  Washington  on 
January  21  and  organized  by  electing  Secretary  Lane  as 
chairman.  W.  A.  Ryan^was  appointed  secretary  of  the  com- 
mission. It  was  decided  to  appoint  a  board  of  four  exam- 
iners and  a  statistical  board  of  three  members.  Public  hear- 
ings will  be  held  at  Washington  and  it  was  stated  that  some 
results  could  be  expected  in  about  60  days. 

The  commission  has  established  itself  in  offices  in  the 
Department  of  the  Interior  building.  F.  W.  Lehmann  has 
been  appointed  general  counsel  and  a  board  of  statisticians 
has  been  appointed  consisting  of  Charles  P.  Neill,  manager 
of  the  Bureau  of  Information  of  the  Southeastern  Railroads 
and  formerly  United  States  Commissioner  of  Labor;  F.  A. 
Burgess,  assistant  grand  chief  of  the  Brotherhood  of  Loco- 
motive Engineers;  and  A.  O.  Wharton,  who  is  president  of 
the  Railroad  Department  of  the  American  Federation  of 
Labor. 

A  tentative  program  of  hearings  has  been  outlined,  at 
which  the  following  labor  leaders  will  be  heard:  T.  H.  Gar- 
vey,  representing  maintenance  of  way  employees;  E.  H. 
Norton,  representing  the  Order  of  Railway  Station  Agents; 
W.  G.  Lee,  president  of  the  Brotherhood  of  Railroad  Train- 
men; A.  B.  Garretson,  president  of  the  Order  of  Railway 
Conductors;  S.  E.  Heberling,  president  of  the  Switchmen's 
Union;  W.  S.  Carter,  representing  the  Brotherhood  of  Loco- 
motive Firemen  and  Enginemen;  and  A.  O.  Wharton,  rep- 
resenting the  mechanical  employees,  helpers  and  apprentices 
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and  railway  clerks.     It  is  understood  that  railroad  officers     motives   built   for  the   American   railway   lines   in   France; 
will  also  be  heard.  during  the  last  few  weeks  the  larger  part  of  the  165  loco- 

The  commission  is  acting  under  the  authority  of  General     motives  on  western  roads  ordered  sent  to  the  more  congestecl 

Order  No.   5,   issued  by  the  Director  General,  which  pro-  eastern  roads  have  been  so  diverted;  steps  are  being  taken  to 
vides  that:  secure  some  200  locomotives  intended  for  Russia,  but  most 

"The  commission  shall  make  a  general  investigation  of  the  important  of  all  is  the  order  of  the  director  general  that  tli' 
compensation  of  persons  in  the  railroad  service,  the  relation  locomotive  builders  should  deliver  to  specified  eastern  lint^ 
of  railroad  wages  to  wages  in  other  industries,  the  condi-  all  the  locomotives  turned  out  in  January,  February  and 
tions  respecting  wages  in  different  parts  of  the  country,  the  March,  regardless  of  the  roads  that  ordered  them.  About 
special  emergency  respecting  wages  which  exists  at  this  time      150  are  to  be  delivered  in  January,  about  250  in  Februar\ 

owing  to  war  conditions  and  the  high  cost  of  living,  as  well  and  250  in  Mhrch. 
as  the  relation  between  different  classes  of  railroad  labor.  Mr.  McAdoo  has  been  in  conference  with  officers  of  thi 

"The  commission  shall  begin  its  labors  at  once,  and  make  locomotive  companies  in  the  effort  to  secure  early  deliverx 
report  to  the  Director  General,  giving  its  recommendations  of  engines  which  have  been  ordered  and  in  making  arrange- 
in  general  terms  as  to  changes  in  existing  compensations  that  ments  for  obtaining  the  use  of  locomotives  ordered  by  the 
should  be  made.  Russian  government.     As  one  of  the  great  sources  of  diffi- 

"Officers,  a|»ents  and  employees  of  the  railroads  are  di-  culty  has  been  the  shortage  of  labor  for  repairing  locomo- 
rected  to  furnish  to  the  Railroad  Wage  Commission  upon  tives,  efforts  have  been  made  to  transfer  men  from  the  west- 
request  all   information  it  may  require  in  the  course  of  its  em  and  southern  lines  to  the  ea.stern  lines, 
investigations."  Bearing    upon    this    locomotive    situation    and    upon    the 

weather  conditions  is  the  statement  issued  bv  Commissioner 

ECONOMY  IX  EXPEXDITURES  McChord  on  January  29  summarizing  reports  of  the  Inter- 

The  director  general  on  January  28  issued  his  first  order  state  Commerce  Commission's  inspectors  relative  to  the  con- 
looking  toward  economy  in  the  expenditure  of  railroad  oper-  gestion  of  freight  traffic  on  the  Pennsylvania  Railroad: 
ating  r(?venues  during  the  period  of  the  war.    This  was  Gen-         "A  condition  of  serious  congestion  exists  on  the  Pennsyl- 
eral  Order  No.  6.  issued  to  officers  and  directors  of  railroad  vania  Railroad  in  the  Philadelphia  district  and  in  the  Pitts- 
companies,  as  follows:  burgh   district  and  the  line  between   is  practically  blocked 

"During  the  period  of  possession,  operation,  and  govern-  ^^''|^  ^a^s  destined  for  those  two  points  and  beyond, 
ment  control  of  railroads,  it  is  necessar>-  that  officers,  direc-  ''^^  the  Philadelphia  yards  the  normal  daily  movement  of 
tors,  and  agents  of  railroad  companies  be  very  careful  in  the  cars  is  2,925.  The  reports  covering  the  period  from  January 
handling  of  moneys  and  in  the  dealing  with  transportation  ^^  ^o  January  25,  inclusive,  except  for  January  19  for  which 
matters.  Without'  attempting  at  this  time  to  give  general  "^  report  was  furnished,  show  that  the  maximum  daily  move- 
directions,  there  are  a  few  matters  involving  the  expenditure  ^'^^^^  ''^'^^  2, 210  cars,  and  the  average  was  less  than  2,000. 
of  moneys  for  purposes  having  no  direct  relation  to  trans-  And  on  these  same  dates  there  were  from  54  to  61  trains 
portatioii,  which  should  receive  immediate  attention;  as  well  ^^'^t  over  in  the  Philadelphia  yards  ready  for  movement  but 
as  the  issuance  of  free  transportation.  ^o*"  ^vhich  no  locomotives  were  available.     The  numl)er  of 

"It  is  therefore  ordered  that  the  carriers'  operating  rev-  ^j"^  ^^^^  '"  ^^^  yards  varied  from  ,S,825  to  5,750.     During 

enues  shall  not  be  expended :  *"'^   ^"*'^^  period   there  were   from    1,400  to   2,200   empty 

"1.     For  the  payment  of  agents  or  other  persons  who  are  ^.'"''^  ^^'^  j,^  *^^  >'^^^,  ^7  movement  westward,  and  the  num- 

employed  in  any  way  to  affect  legislation.  '^^J  ^^^"^^^>'  forwarded   westward   varied    from   119   to   585 

"2.     For  the  employment  of  attorneys  who  are  not  actual-  '    u/-v  '*u    tit-jji    j-   ■  ■        e  •     ,     ,     ,. 

1  J   •     *i  f  t       '  1      1         1    r  ^^^  th^  Middle  division,  for  movement  in  both  directions 

Iv  engaged  in  the  performance  of  necessary  legal  work  for  ^u  ■      .  ^     \.,  ^^^  ,  ,  ulIceuuu^. 

the  comDanv  '  ""^   ^^'^^^  approximately    11,000   cars  left  over  each   day. 

u,      S      lu  ^    r  *u  c  While  at  times  the  business  accepted   by  the  Philadelphia 

3.  tor  the  payment  of  the  expenses  of  persons  or  agen-  „-,-q  ^v,^  n.+f  k..>«u  j,„,vv *  •  J  j    ..i.     .     rr     i 

,-.   .•     *^  -      •  .•  r         •  1  1  •  '^nd  the  Pittsburgh  divisions  was  restricted,  the  traffic  han- 

cies  constituting  associations  of  carriers  unless  such  associa-  ji^^  ,..k^„ .  ^L*>;  *^j  u  ^-       j-  •  •      ""'""^  """ 

^.       .  J   •       J  u     ^v-     TA       „      /-.  1  ^led  when  not  restricted  by  connecting  divisions  frequently 

tion  is  approved  in  advance  by  the  Director  General.  j,j  „^i.  „,.^„  j  cr\        ^n  ^^     ^  .i  i  ,      .      ^ 

,,.        *^  ,..•    1  '  .     J-       1  •   J-       1  flirf  not  exceed  50  or  60  per  cent  of  the  normal  business. 

4.  For  any  political  purpose  or  to  direc  ly  or  indirectly  .-i^  ^he  Pittsburgh  district,  the  average  number  of  train, 
influence  the  election  of  any  person  or  an  election  affecting  f^^  wliich  no  locomotives  were  available  in  Pitcairn  and 
any  public  measure.                                 ,  „  ,      .         ,  ,  Conway  }ards  was  more  than   100  trains  daily,  and  there 

"No  passes  or  free  transportation  shall  be  issued  by  any  ,vere  approximately  10,000  cars  left  over  in  those  two  vards 

carrier  under  federal  control  or  any  official  of  such  carrier  each  dav. 

unless  the  issuance  of  such  free  transportation  is  expressly         -For  'four  days  on  which  the  information  was  furni^^hed 

authorized  by  the  Act  of  Congress  entitled  'An  Act  to  Regu-  coal  mines  in  the  Pitcairn  district  were  supplied  with  a  ver^ 

late   Commerce,   approved   February  4,    1887,   and  Amend-  small  percentage  of  empties  required,  in  one  instance   S24 

ments  thereto';  and  any  such  passes  or  free  transportation  cars  being  required  and  only  24  furni.<=hed  on  account  of  no 

heretofore  issued  not  in  conformity  with  said  act  must  be  other  empties  bein<»  available, 
recalled.                                  „          .             ,       ,   ,      ,             ,  ''^^^  principal  cause  assigned  for  the  serious  congestion 

"This  order  applies  to  all  carriers  under  federal  control,  on  this  railroad  is  shortage  of  motive  power,  but  it  is  clearlv 

whether  inter-state  or  intra-state."  apparent  that  the  real  cause  is  the  impaired   condition  of 

The  order  as  it  applies  to  passes  simply  extends  the  pro-  motive   j)ower  available,   as  well   as  the  lack  of  adequate 

visions  of  the  federal  law  to  cover  intra-state  as  well  as  inter-  facilities  for  properly  maintaining  it,  and  excessive  terminal 

State  transportation.     Some  states  have  no  anti-pass  laws  and  delays.     For  example,  the  inspector  reports  that  the  facilities 

the  laws  in  many  states  are  more  liberal  than  the  federal  for  maintaining  the    149   locomotives   assigned   to   Pitcairn 

law,  many  of  them  allowing  or  even  requiring  railroads  to  are  entirely  inadequate,  and  onlv  such  repairs  as  are  abso- 

give  free  transportation  to  public  officials.  lutely  required  are  made,  the  demand   for  power  being  so 

ALL   NEW   LOCOMOTIVES  FOR  EASTERN   LINES  F'^'''^  *^^^  "''"^^  ^^P^J'!'  ''^"^  O^^^^  ^^'O^^,  ^^'^^^^  ^^'^uld  greatly 

increase  efficiency  of  locomotives  are  left  undone;   further, 

One  of  the  most  important  matters  that  has  come  before  that  even  if  more  locomotives  were  assigned  there,  it  is  doubt- 

the  director  general  has  been  that  of  motive  power.     The  ful  if  they  could  be  properly  maintained  or  promptly  han- 

eastem  roads  are  now  using  some  100  Consolidation  loco-  died.     And  at  Altoona,  on  'January  23,  the  report  for  that 
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date  being  typical,  all  of  the  50  stalls  of  the  engine-house 
were  occupied  by  locomotives  undergoing  repairs,  190  of  the 
230  locomotives  despatched  were  repaired  on  inspection  pit 
and  storage  tracks  where  there  was  no  shelter  or  protection 
from  snow  and  weather.  Under  such  conditions,  and  in 
the  crowded  and  unheated  enginehouses  existing  at  many 
points,  some  of  which  are  too  small  to  accommodate  the  large 
locomotives  in  use  today,  it  is  not  reasonable  to  expect  that 
necessary  work  can  be  promptly  and  efficiently  performed. 
X'igorous  action  must  be  taken  to  improve  the  condition  of 
motive  power  before  relief  can  be  expected." 

BLIZZARDS    HANDICAP   RAILROADS 

Storms  and  continued  cold  weather  together  have  made 
the  month  just  past  the  worst  January  from  the  railroad 
standpoint  in  50  years.  The  weather  has  prevented  the 
realization  of  the  relief  that  was  hoped  from  the  five-day 
closing  down  of  industry  and  because  of  it  "freight  moving 
week"  was  far  below  expectations.  Serious  storms  were 
met  both  in  New  York  and  Chicago;  and  along  the  Ohio 
river  and  in  eastern  Kentucky  floods,  floating  ice  and  wash- 
outs are  causing  considerable  damage. 

The  succession  of  blizzards  and  low  temperatures  has 
made  it  impossible  to  raise  the  embargo  against  general 
freight  ordered  on  January  23  on  the  Pennsylvania,  Bal- 
timore &  Ohio  and  Philadelphia  &  Reading,  which  it  was 
expected  would  be  in  force  l)ut  a  few  days.  While  one  of 
the  most  serious  conditions,  the  inability  of  ships  to  embark, 
because  of  the  delay  in  obtaining  bunker  coal,  has  been 
remedied,  many  of  the  eastern  roads  have  been  unable  to 
handle  much  new  freight  except  food,  fuel  and  necessary 
government  freight  for  several  days  and  most  of  the  reports 
received    at   Mr.    McAdoo's   office   have   been   discouraging, 


while  the  daily  reports  of  the  Interstate  Commerce  C(Mn- 
mission's  inspectors  from  various  terminal  points,  received 
l)y  Commissioner  McChord,  continue  to  show  conditions 
approaching  a  paralysis  of  transportation  at  many  points, 
due  to  weather  conditions,  congestion  in  yards,  shortage  of 
crews,  and  engines  and  cars  in  bad  order  with  a  shortage 
of  labor  to  repair  them. 

A.  H.  Smith,  regional  director  in  charge  of  the  eastern 
lines,  reported  on  January  26  that  it  had  been  necessary 
to  suspend  operations  in  Northern  New  York  on  account  of 
a  heavy  snow  storm  and  that  on  account  of  a  very  severe 
snow  storm  at  Chicago  all  belt  roads  had  discontinued  ac- 
cepting cars.  Assurances  that  an  adequate  supply  of  cars 
will  be  furnished  for  the  transportation  of  food  supplies 
for  export  to  the  allies  was  given  by  Director  General  Mc- 
Adoo  at  a  conference  with  commissioners  representing  the 
British,  French  and  Italian  governments  on  Saturday  and 
some  discussion  was  given  to  the  question  of  diverting  more 
export  freight  to  gulf  ports. 

Director  General  McAdoo  has  instructed,  in  the  matter 
of  embargo  on  the  Pennsylvania  Lines  east  of  Pittsburgh, 
Baltimore  &  Ohio  east  of  the  Ohio  River,  and  Philadelphia 
&  Reading,  that  the  following  exceptions  be  made: 

(a)  Food  for  animals. 

(b)  Material  used  in  the  operation  and  upkeep  of  coal 
mines. 

To  provide  for  the  rail  movement  of  food  and  supplies 
consigned  to  the  French,  British  and  Italian  governments, 
for  ports  on  the  North  Atlantic  seaboard,  already  accepted 
or  under  permit,  arrangements  have  been  made  to  consoli- 
date these  shipments  and  move  them  in  solid  trains,  or  groups 
of  cars,  east  from  Chicago,  St.  Louis  and  intermediate  ter- 
minals. 


PENNSYLVANIA  ELECTRIC  LOCOMOTIVE 

A  Description  of  Interesting  Details  in  the  Running 
Gear  Construction  and  in  the  Electrical  Equipment 


TESTS  have  recently  been  made  on  the  Philadelphia- 
Paoli  electrified  section  of  the  main  line  of  the  Penn- 
sylvania Railroad,  of  the  experimental  electric  loco- 
motive which  has  been  built  for  main  line  freight  service  by 
the  Pennsylvania  Railroad  and  the  Westinghouse  Electric  & 
Manufacturing  Company.     A  brief  description  of  this  loco- 


effort  of  approximately  87,000  lb.  The  continuous  rating 
is  4,000  hp.  or  72,000* lb.  tractive  effort  at  a  speed  of  20.85 
miles  an  hour,  with  the  motors  connected  in  parallel.  For 
starting  and  slow  speed  operation,  a  "cascade"  connection  of 
the  two  motors  on  each  truck  unit  is  provided.  When  re- 
generating at  continuous  capacity,  the  locomotive  is  capable 


Longitudinal   Section   of  the   Pennsylvania    Electric    Locomotive 


motive,  including  the  principal  dimensions,  was  published 
in  the  July  issue  of  the  Railway  Mechanical  Engineer,  page 
379.  It  is  the  largest  electric  locomotive  which  has  so  far 
been  built,  having  a  starting  tractive  effort  of  130,000  lb. 
and  a  total  weight  of  240  tons,  of  which  198  tons  is  carried 
on  the  drivers. 

The  locomotive  has  a  nominal  one  hour  rating  of  4,800 
hp.  at  20.8  miles  an  hour,  which  is  equivalent  to  a  tractive 


of  returning  to  the  trolley  system  4,400  hp.  at  a  speed  of 
21  miles  an  hour. 

In  service  between  Altoona  and  Johnstown,  where  it  is  the 
intention  eventually  to  use  locomotives  of  this  type,  it  is  pro- 
posed to  operate  trains  with  one  locomotive  at  the  head  end 
and  one  pushing.  The  continuous  capacity  at  a  sp>eed  of 
20.85  miles  an  hour  enables  a  trailing  load  of  2.300  tons  to 
be  hauled  up  a  one  per  cent  grade,  4,100  tons  up  a  .5  per 
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cent  grade,  or  11,000  tons  on  level  track.  Two  locomotives 
operating  under  the  proposed  plan  are  expected  to  handle 
3,900  tons  westbound,  where  the  ruling  grade  is  2  per  cent, 
and  to  handle  6,o00  tons  eastbound  over  a  ruling  grade  of 
1.33  per  cent.  The  speed  chosen  is  considered  to  be  about 
the  maximum  desirable  for  the  operation  contemplated  and 
is  governed  by  the  size  of  trains  as  well  as  the  characteristics 
of  profile  and  alinement. 

In  the  previous  article  was  given  a  general  description  of 
the  construction  of  the  locomotive,  but  there  are  a  number 
of  features  of  the  locomotive,  both  mechanical  and  electrical, 
which  are  worthy  of  more  detailed  consideration. 

The  method  of  securing  a  rigidly  maintained  gear  center 
distance  may  be  seen  in  the  illustration  showing  the  flexible 
jack  shaft  gear  and  motor  pinions  with  the  casing  removed. 
The  jack  shaft  bearing  brass  consists  of  a  solid  bronze  bush- 
ing pressed  into  an  eye  in  the  side  frame.  The  removal  of 
this  brass  involves  the  removal  of  the  main  gear  center  from 
the  jack  shaft.  The  armature  bearings  are  contained  in 
housings  which  are  fitted  into  pockets  27  in.  wide  by  14^ 
in.  deep  in  the  top  of  the  frame  casting.  These  pockets 
depart  from  the  rectangular  in  that  the  sides  are  tapered 
1  in.  in  16  in.,  the  housing  being  forced  into  the  pockets 
under  a  pressure  sufficient  to  produce  local  stresses  in  excess 
of  any  that  will  be  imposed  in  service.  The  housings  are 
then  bolted  in  place  both  horizontally  and  vertically.  The 
center  distances  between  the  gear  and  the  motor  pinions  are. 
therefore,  as  securely  fixed  as  if  all  three  bearings  were  m 
an  integral  casting. 

The  active  iron  of  both  motor  stators  on  each  truck  is 
mounted  in  a  unit  motor  frame  and  locomotive  cross-tie 
casting,  which  also  surrounds  the  jack  shaft.  The  arma- 
ture bearings  are  arranged  for  oil  ring  lubrication,  while  the 
jack  shaft  is  fitted  with  oil  and  waste  lubrication,  a  large 


which  is  located  in  a  counterbore  in  the  outer  face  of  the 
gear  center.  A  heavy  key  in  the  taper  fit  insures  the  proper 
quarter  of  the  crank  pin.  The  crank  pin  is  8^  in.  in 
diameter  and  has  a  throw  of  30  in.  Opposite  its  center  is  a 
lead  filled  counterbalance  with  proper  angular  offset  to  com- 
pensate for  transverse  unbalance.  A  complete  counterbal- 
ance is  thus  secured  for  all  operating  speeds. 

The  flexible  gear  is  of  the  Westinghouse  type  which  was 
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Motor  and  Jack  Shaft  Mounting 

developed  for  railroad  service  and  has  previously  received 
wide  application  both  on  cars  and  locomotives.  This,  how- 
ever, is  the  first  commercial  application  in  connection  with 
rod  drive  and  no  other  railroad  application  approaches  it 
in  the  amount  of  power  transmitted.  The  gear  has  a  face 
10  in.  in  width  which  is  a  radical  departure  from  previous 


Pennsylvania    Electric    Locomotive    Hauling    an    Idle    Steam    Locomotive  and   Freight  Train 


•waste  cavity  being  provided  in  the  side  frame  casting  above 
the  jack  shaft  bearing. 

The  body  of  the  jack  shaft  is  11^  in.  in  diameter  with 
a  long  taper  on  each  end  to  receive  the  gear  center.  The 
shaft  is  hollow,  a  hole  3  in.  in  diameter  extending  through 
from  end  to  end.  The  gear  center  is  of  cast  steel  with  a 
long  hub  which  extends  through  the  bearing  brass  and  forms 
the  running  surface  of  the  journal.  The  bore  of  the  gear 
is  tapered  throughout  its  length  and  fits  the  taper  on  the 
end  of  the  jack  shaft.  The  gear  center  is  pulled  home  to 
its  seat  on  the  shaft  by  a  heavy  nut  on  the  end  of  the  shaft, 


railroad  practice  with  overhung  gearing.  This  width  is 
made  practicable  by  dividing  the  gear  rim  at  its  midwidth 
into  two  rings,  independent  flexibility  being  provided  for 
each  ring  relative  to  the  gear  center.  The  gear  pinions  are 
integral  and  each  meshes  with  both  rings,  the  independent 
flexibility  of  which  insures  an  approximately  equal  division 
of  the  maximum  load.  The  pinions  and  gear  rims  were 
manufactured  by  the  R.  D.  Nuttall  Company  and  are  of  heat 
treated  steel. 

The  foundation  of  the  cab  structure  consists  of  two  built- 
up  Z-shaped  girders  26  in.  deep,  which  are  spaced  6  ft.  1% 
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in.  apart.  To  the  top  of  these  girders  is  riveted  a  cover  plate 
upon  which  the  electrical  apparatus  is  secured.  At  the  mid- 
length  of  the  cab  is  a  built-in  well  15  in.  deep  by  about  3  ft. 
in  width,  containing  the  electrolyte  supply  from  the  liquid 
rheostat,  the  sides  of  which  are  supported  from  the  center 
pirder.  To  the  bottom  of  this  tank  is  secured  the  articulat- 
ing device,  which  is  of  unique  construction;  in  effect  it  is  a 
link  by  means  of  which  the  inner  bumper  beams  of  the  two 
truck  units  are  held  in  contact,  and  by  means  of  which  all 


Sec  f ion  BS. 
Section  Plan  of  the  Curved  Bumper  Castings  and  Articulating  Link 

traction  stresses  are  transmitted  from  the  frames  of  one  truck 
unit  to  those  of  the  other  through  the  bumper  beams,  without 
imposing  any  stresses  upon  the  cab  structure  other  than  those 
due  to  its  own  inertia. 

The  inner  bumper  beam  of  each  truck  unit  is  a  steel  cast- 
ing of  box  section,  the  vertical  faces  of  which  are  circular 
arcs  with  radii  equal  to  the  distances  from  the  center  of  the 
cab  center  pin  bearing.  The  two  castings  are  thus  in  rolling 
contact  with  each  other  as  the  angularity  of  the  center  lines 
of  the  two  trucks  changes,  due  to  track  curvature.     Sup- 


detail  the  arrangement  of  the  apparatus  in  the  cab.  Single- 
phase  current  at  a  potential  of  11,000  volts  is  collected  by  a 
pantagraph  trolley,  thence  following  a  path  through  an  oil. 
circuit  breaker  to  the  primary  of  the  transformer  from  which, 
it  is  led  to  the  framework  of  the  locomotive,  the  circuit  being; 
completed  through  the  rails  to  the  substation.  The  secondary 
of  the  transformer  supplies  power  to  the  phase  converter, 
which  may  be  considered  as  a  combined  motor  generator., 
transposing  a  portion  of  the  power  to  a  phase  displacement 
of  90  deg.  from  that  of  the  transformer  secondary  voltage. 
This,  together  with  the  direct  supply  from  the  secondary  of 
the  transformer,  forms  a  two-phase  source  of  power  which  is 
combined  by  means  of  a  Scott  connection  to  give  virtually 
three-phase  ener^.  ) 

A  small  single-phase  motor  which  is  mounted  on  the  shaft 
of  the  phase  converter  is  used  in  starting  to  bring  the  phase 
converter  up  to  synchronous  speed.  It  is  then  automatically 
cut  out  and  used  as  a  direct  current  generator  to  excite  a 
winding  on  the  rotor  of  the  phase  converter,  to  obtain  a 
power  factor  of  unity. 

A  series  of  taps  is  used  on  the  main  transformer  partly  to 
regulate  the  drop  in  the  secondan.-  voltage  of  the  phase  con- 
verter through  its  impedance  when  operating  under  heavy 
loads,  and  the  rise  in  voltage  when  regenerating;  also  to 
correct  the  distortion  of  the  phase  of  the  secondary  voltage 
under  varying  loads.  Electro-pneumatically  operated  unit 
switches  are  used  to  change  the  various  taps  on  the  trans- 
former in  such  a  way  as  to  enable  the  change  to  be  made 
from  one  tap  to  another  without  disconnecting  the  phase  con- 
verter from  the  secondary  of  the  transformer,  or  momentarily 
short  circuiting  the  transformer  coils. 

Three-phase  power  is  supplied  to  each  of  the  four  motors 
through  a  set  of  five  electro-pneumatically  operated  unit 
switches.  These  motor  primary  switches  are  also  used  as  re- 
versing switches.  One  is  used  commonly  for  both  forward 
and  reverse  operation,  and  the  other  four  switches  are  used  in 


Tlie   Articulating    Device — Pennsylvania    Electric    Locomotive 


ported  from  the  bottom  of  the  electrolyte  well  by  means  of 
pressed  steel  channels  are  two  steel  castings,  each  of  which 
forms  one  jaw  of  a  longitudinal  pedestal  spanning  the  two 
bumper  beams.  This  pedestal  is  closed  by  a  binder  generally 
similar  to  the  usual  t>pe  of  locomotive  driving  box  pedestal 
binder.  The  faces  of  the  cast  steel  jaws  are  tapered  and  are 
covered  by  long  vertical  extensions  on  the  binder  to  which  are 
bolted  steel  wearing  plates.  When  the  locomotive  is  in  opera- 
tion the  inner  face  of  each  bumper  beam  is  in  sliding  contact 
with  one  of  these  plates.  Both  the  inner  and  outer  surfaces 
of  the  steel  bumper  beams  are  protected  by  steel  wearing 
plates  one  inch  thick,  and  held  in  place  by  countersunk  bolts. 
The  longitudinal  cross  section  of  the  locomotive  shows  in 


pairs  to  interchange  the  connection  of  two  of  the  phases  for 
obtaining  forward  or  reverse  rotation  of  the  motors. 

The  motors  are  arranged  for  two-speed  combinations,  or 
normal  regenerating  positions,  corresponding  to  approxi- 
mately 10  and  20  miles  per  hour.  On  the  low  speed,  each 
pair  of  motors  is  connected  in  cascade;  on  the  high  speed, 
the  motor  primaries  are  connected  to  the  three-phase  supplv 
in  parallel,  each  secondary  being  connected  to  a  regulating 
liquid  rheostat.  The  control  is  arranged  so  that  the  change 
from  one  speed  to  another  is  made  without  losing  more  than 
half  the  accelerating  or  regenerating  torque,  this  being  accom- 
plished by  a  progressive  transition  of  the  pairs  of  motors. 

The  liquid  rheostats,  which  govern  the  acceleration  of  tlie 
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driving  motors,  are  located  in  two  separate  tanks,  the  cast- 
ings of  which  are  Ijuilt  as  a  part  of  the  cab  frame.  Each 
tank  contains  two  sets  of  electrodes.  The  liciuid  is  circulated 
continuously  through  each  of  the  tanks  by  centrifugal 
pumps.  The  level  of  the  liquid  in  each  tank  may  be  varied 
indei)endently  ljy  means  of  tuljular  overflow  valves,  which 
are  controlled  by  differential  air  engines  of  the  Westing- 
house  PK  type.  The  rheostats  are  located  in  the  center  of 
the  locomotive,  one  pair  at  each  end  of  a  cooling  tower  com- 
partment containing  two  cooling  towers.  A  small  percentage 
of  the  li(|uid  is  by-passed  to  the  to{)  of  the  cooling  towers 
and  llow>  over  the  surface  of  the  cooling  trays  back  into  the 

main  tank.  Air  is  blown  over  the  trays  in  a  direction  op- 
posite to  that  of  the  liquid.  In  this  way  the  body  of  the 
electrolyte  in  the  main  supply  tank  is  sufficiently  cooled  by 
the  expenditure  of  a  relatively  small  amount  of  energy  for 
pump  operation,  iimd  the  sacritice  of  but  a  small  quantity  of 
electrolyte  througli  evaporation. 

When  the  liquid  level  in  the  rheostats  has  reached  its 
maximum  height,  which  occurs  when  the  overflow  valves  oc- 
cup}'  their  uppermost  position,  a  set  of  switches  is  automat- 
ically closed  to  short  circuit  the  secondar}-  motor  winding 
and  cut  out  the  rheostats.  A  small  motor  generator  set,  the 
motor  of  which  is  of  the  three-phase  induction  type,  pro- 
vides a  .source  of  direct  current  for  energizing  the  field  of 
the  phase-converter  motor  when  it  is  operating  as  a  direct- 
current  generator  to  excite  the  phase  converter  motor  wind- 
ing. Power  to  ojjerate  the  control  circuits  and  marker  lights 
is  also  obtained  from  this  set. 

One  of  the  illustrations  shows  the  master  controller  with 
the  case  removed.  The  upper  handle,  which  is  designated 
the  "speed"  handle,  has  three  positions,  one  each  for  the 
10  and  20  mile  per  hour  combinations,  and  one  midway  be- 
tween these  two  which  is  used  as  the  transition  position  to 
enable  one  pair  of  motors  to  be  changed  over  to  a  new  com- 
bination without  losing  the  accelerating  or  regenerating 
torque  of  the  other  pair.  The  center  handle  on  the  master 
controller  controls  the  acceleration  of  the  locomotive.  It  has 
three  positions,  marked  "raise,"  "hold"  and  "lower."  A 
movement   of  the  handle  to  the   "raise"   position   and  then 


each  other  by  means  of  levers  located  in  an  auxiliary  con- 
troller. This  provides  a  means  of  equalizing  the  load  on 
the  different  pairs  of  motors  and  of  reducing  the  current 
supply  to  one  pair,  without  affecting  the  other  pair.  Other 
levers  are  provided  in  the  auxiliary  controller  for  raising 
and  lowering  the  trolley,  starting  and  cutting  out  the  phase 
converter,  and  operating  the  phase  converter  voltage  and 
phase  balancing  switches. 

Due  to  the  inherent  characterispcs  of  the  induction  motor 
regeneration  requires  no  extra  control  equipment.  Manipu- 
lation of  the  master  controller  is  exactly  the  same  for  re- 


The    Auxiliary   Controller 

back  to  the  "hold"  position  gives  a  positive  increment  of 
rise  in  the  liquid  level  of  the  rheostats.  Moving  the  lever  to 
the  lower  position  and  then  back  to  the  hold  position  re- 
sults in  a  lowering  of  the  level  of  the  liquid  in  the  rheostats. 
In  this  way  the  speed  of  the  locomotive  is  controlled  during 
either  the  cascade  or  parallel  connections. 

Overload  protection  is  obtained  by  a  current  limit  relay. 
This  has  the  advantage  of  not  opening  the  circuit,  but  op- 
erates first  to  arrest  the  rise  of  the  liquid  level  in  the  rheo- 
stats and  then  to  lower  the  level  if  the  accelerating  current 
goes  beyond  a  certain  fixed  maximum  value. 

The  liquid   rheostats  may   be  operated   independently   of 


Master   Controller   with    Case    Removed 

generation  as  it  is  for  running.  The  manipulation  of  this 
type  of  locomotive  is  extremely  simple  for  both  running 
and  braking.  rec|uiring  no  sjiecial  knowledge  other  than  the 
manipulation  of  the  air  brakes  when  handling  heavy  trains. 

There  are  two  compressor  sets  on  the  locomotive,  each  a 
four-cylinder,  two-stage  balanced  compressor  having  a  ca- 
pacity of  150  cu.  ft.  These  are  manufactured  by  the  West- 
inghouse  Air  Brake  Company.  The  armature  of  the  motor 
is  fitted  on  the  overhung  siiaft  of  the  compressor.  The  motor 
is  a  ^^'estinghouse  four-j)ole  commutator  type  for  alternat- 
ing current,  and  at  150  volts  on  each  circuit  develops  35 
hp.  continuous  rating  at  1,200  r.  p.m.  By  making  use  of 
a  single-phase  commutator  motor,  the  compressor  set  can  be 
operated  independently  of  the  phase  converter,  the  only  other 
apparatus  needed  being  the  transformer.  This  motor  has 
characteristics  similar  to  a  .<;eries  motor  and  gives  a  high 
torque  at  starting.  The  compressor  sets  are  controlled  auto- 
matically by  electro-pneumatic  governors. 

There  are  two  sets  of  motor  driven  blowers  on  the  locomo- 
tive. These  blowers  force  air  through  ducts  to  the  main 
motors,  phase  converter  and  main  transformer.  They  are 
mounted  one  at  each  end  of  the  cab.  In  the  event  of  failure 
of  one  set,  the  air  ducts  and  dampers  are  so  arranged  as  to 
supply  air  to  all  the  apparatus  in  the  cab  from  the  other  set. 

This  feature  also  makes  it  possible  to  shut  down  one 
blower  set  while  switching,  and  also  to  reduce  stand-by 
losses.  Although  normally  operating  three-phase,  the  blower 
motor  will  run  single-phase  and  act  as  a  phase  converter  for 
the  circulating  pump  motors.  After  a  run,  the  phase  con- 
verter may  therefore  be  shut  down  and  the  blower  motors 
will  continue  to  run  on  single  phase  after  having  been 
brought  up  to  speed  on  three-phase  while  the  phase  converter 
was  in  operation.  This  makes  possible  a  further  reduction 
in  stand-bv  losses. 
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REINFORCING     WOODEN     FURNITURE 

CARS 

At  the  time  when  the  wooden  car  rep  resented  the  standard 
tviMi  of  construction,  many  railroads  had  built  a  large  num- 
l)cr  of  furniture  cars  and  vehicle  cars  which  were  designed  to 
iiive  the  greatest  cubical  capacity  which  the  clearance  l:nvts 
would  permit.  In  order  to  bring  the  floor  to  the  lowest 
possible  level,  special  types  of  bolsters  were  used  and  the 
sills  were  l^rought  down  in  line  with  the  couplers.  There 
are  many  cars  of  this  type  still  in  use  and  even  though 
their  construction   is   such   that  the  cost  of  maintenance  is 


for  the  draft  gear  and  would  be  capable  of  withstanding 
severe  shocks.     Three  t}*pes  of  reinforcing  were  considered: 

(1)  A  complete  steel  underframe  carrying  the  vertical 
load  due  to  the  weight  of  the  car  and  the  iading,  as  well 
as  the  buffing  and  jiulling  stresses. 

(2)  A  steel  draft  member  extending  the  full  length  of  the 
car  designed  only  to  take  the  buffing  and  pulling  stresses, 
the  vertical  load  being  carried  on  truss  rods. 

(3)  Steel  draft  members  extending  from  the  end  sill  to 
the  bolster,  or  a  short  distance  beyond,  and  secured  to  the 
bolsters  and  also  to  the  center  sill. 

The  application  of  a   complete   underframe   would   have 


Underframe   Reinforcing  for  Wooden    Furniture  Cars   With   Sills  on  the    Line    of    Draft 
As  Used  on  the  Chicago,  Rock  Island  &  Pacific 


abnormally  high,  under  the  present  conditions  the  cars  must 
be  kept  in  service.  Many  roads  are  therefore  considering 
methods  of  reinforcing  such  cars  to  make  them  fit  to  stand 
hard  service. 

The  Chicago,  Rock  Island  &  Pacific  has  recently  applied 
underframe  reinforcing  to  a  large  number  of  furniture  cars 
of  this  type.  Since  the  design  presents  certain  problems 
not  encountered  in  designing  reinforcing  for  cars  having 
the  line  of  draft  below  the  sills  a  description  of  the  method 
used  may  be  of  interest. 

It  was  evident  that  the  prime  requisite  of  the  reinforcing 
was  a  construction  that  would  provide  a  proper  attachment 


made  it  necessary  to  raise  the  floor  level  to  an  unusual  height 
and  the  short  steel  draft  arm  would  have  been  difficult  to 
attach  to  the  bolster  in  the  proper  manner.  For  that  reason 
it  was  decided  to  use  a  design  of  the  second  t)'p>e. 

It  was  necessary  to  have  the  main  member  placed  between 
the  two  center  sills,  which  were  9  in.  apart.  The  construc- 
tion finally  chosen  consisted  of  an  8-in.  34-lb.  H-beam, 
with  the  flanges  vertical,  reinforced  at  the  lower  edges  by 
two  4-in.  by  4-in.  by  ^-in.  angles.  The  rivets  joining  the 
angles  and  the  H-beam  were  countersunk  in  the  flanges  of 
the  angles  so  that  the  assembled  member  would  fit  between 
the  sills.     The  sills  rest  on  the  angles  when  the  underframe 
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(liiviiiL;  inoltii'.  an-  lixatitl  in  Iwo  -i.|i.ir.ili'  tiiik>.  the  cust- 
iiiU-  "it  wliii  ii  AW  liiiilt  a^  a  [larl  nt"  tho  t  ali  fraiiK'.  I'.ach 
lank  (tintain^  luu  -<t-  <it"  iln  triHK'>.  i  lie  li<|iii(l  i-  i  inulatcil 
t  i)iiliniii(ii~l\  ilifiiiii:li  ( at  li  cii"  ilir  lank-  liv  i  inirifuual 
|iinn|>-.  I  lie  l(\rl  nj"  tlii'  lii|uiil  in  i-atii  lank  ina\  in.'  varii'd 
inilf|nniKntl\  li\  nuan-  nf  Uilmlar  ovi-rtlow  \al\\-.  wliiih 
an  .tininillcd  ii\  diUin  iitial  air  inline-  of  tin-  WC-lini^- 
linii-t  I'K  tvpi'.  rill-  rluii-tal-  an-  Inialrd  in  tlu-  t  iiiu  r  ot" 
llir  l(M  oniiiliNr.  niu'  pair  ai  imi  li  iinl  nt  a  inulin'u  louir  rnni- 
()aruntnt  tnnlainini;  tun  (imlinL:  louir-.  A  -mail  |HnrnUiL;r 
of  the  lii|nid  i-  li\  |ia--(d  i<i  llir  top  of  tin-  roolinL;  lowrr- 
and  ilow-  o\rr  tlu-  -urfai  c  of  die  tooling  tra\-  liaik  inio  liu- 
main  tank.  Air  i-  Mown  o\rr  ilic  lra\-  in  a  <lirr(tion  op- 
|>o~iu-  to  liiat  of  tlu'  lii|uiik  In  tlii-  \\a\  llu'  liod\  of  tlu- 
rill  trol\  tr  in  tin.  main  -iijiply  tank  i-  ^iitYu  irntl\  rooU'd  |)\ 
tlir  iXprndiuirc  of  a  rrlati\il\  -mall  amount  of  riuri:\  for 
pump  opiTattnn.  anti  llir  -atririti-  of  hut  a  -maU  iiuaiilitv  of 
t'lfi  inii\  tr  liiniiitili  tvaporatioti. 

\\  lull  tile  Ii(|uid  K'Vfl  in  the  rlim-tat-  ha-  nai  hrd  its 
maximum  liri^lit.  wliitli  oour-  wlim  ilu-  ovi-rilow  \al\t-  im - 
iu|"\  llitir  up|urm<»t  position,  a  -rl  of  -uiuiii-  i-  automal- 
i»all\  rio-fil  to  -liort  tin  nil  ilic  -ct  ondar\'  motor  winding 
and  (  ul  out  tlir  rliro^tat-.  A  -mall  motor  m'lUTator  -ot.  the 
motor  of  uhlrh  i>  of  llu-  ilirrr  plia-e  in(hi<tion  t\lH'.  ])ro- 
\i<U-  a  -ounr  of  diri'tt  (urrtiu  for  rmriii/iin,'  llir  luld  of 
the  pha-e-i  onverter  motor  wluii  it  i-  operatiuii  a^  a  dire»  t- 
i  urreiil  •ii'iuTaior  to  e\i  itr  the  pha-e  i  onverter  motor  wind- 
ing. F'ower  to  opirate  the  (ontml  tiriuil-  ami  marker  liuht- 
i-  al>o  ol.tained   from  ihi-  >et. 

«  )iu-  of  the  ilhi-tration<  >lio\\  -  the  ma-ter  eontroller  uitii 
the  (  a-e  removed.  The  ui)per  handK-.  whith  i.s  desi^iKitcd 
the  "Siui-d"  handJi',  ha-  three  po-ition-.  one  ea*  h  for  the 
I'l  and  Jii  mile  per  liour  eomliination-.  ami  <ine  mid\va\'  l»o- 
tweeii  the-e  two  whieli  is  used  as  the  tran-ition  |>o-ition  to 
enalile  oiii'  pair  of  motors  to  he  dianiZtd  over  to  a  new  <"oni- 
hinaticn  uithoiU  lo-inu  the  at  i  I'leratiiiL,'  or  rimiii'ratiiiLr 
lort|Ui'  of  die  other  pair.  The  tenter  handle  on  tlu'  ma>ter 
eoiitrolKr  loiitrol-  the  aiteleration  of  the  lot  oiiiotivi'.  It  lia> 
three  po-itioii-.  marked  ■"raise.""  "hold""  and  '•lower."  A 
mo\-emeni    of   thi     li.imlK'    to   the    "r-ti-e""    po-itioii    aiitl    then 


eat  h  other  l>\  iman-  of  lever-  loeated  in  an  auviliary  con- 
mdler.  Ihi-  provide-  a  niean>  of  eciuali/iim  the  load  on 
the  dit't'ereiu  pair>  of  motor-  and  of  rod  in  in  i:  the  i  urreiit 
>upld\  to  one  pair,  without  attetiim:  the  other  [»air.  Other 
lever.-  art'  pnixided  in  the  auxiliary  controller  for  raisiiiLi 
and  lowering:  llu'  trolley,  -tarlinii  and  lUttinu  out  the  |)hase 
t(in\»rter.  and  o|>eratin'4  tlu-  [)ha-e  lonverter  voltage  and 
p.ha-e  lialaming  -witches. 

hue  to  the  inlu'nni  tharaiteri-tii-  of  the  imliKiion  motor 
regeneration  rei|uire-  no  extra  control  e(|uipnuiU.  .\lanipu- 
l.itioii    of   the   m.i-ter   iDiitrolKr    i-   ix.it  tl\    the   same    for    re- 
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The    Auxiliary    Controller 

hatk  to  the  *iiold""  po-ilion  gives  a  |io-iti\e  iiit  remeiit  of 
rise  in  the  lii|uid  level  of  the  rheostat-,  .\hiving  the  lever  to 
the  lower  po-ition  and  then  haik  to  the  hold  position  re- 
-ult-  in  a  lowering  of  the  level  of  tlu'  lii|uid  in  the  rheostats. 
In  thi-  wav  the  speed  of  the  lotumotixe  i-  itmtrtilled  during 
either  the  cascade  or  jiarallel  ((innection-. 

( )ver]oad  protection  is  ohtaiiied  hy  a  turreiit  limit  relay. 
Thi-i  ha-  the  advantage  of  not  opening  the  t  irt  uit.  hut  op- 
crate?  first  to  arrest  tlie  ri-e  of  the  lii|uid  level  in  the  rheo- 
stat- and  then  to  lower  tlu  level  if  the  anelerating  current 
goe-  heyond  a  certain    t'lxed   maximum  value. 

The    li<|uitl    rheo-tat-    nia\    he   operated    indi'pendently   of 
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iZtiuration  .1-  it  i-  for  runninu.  The  manipulation  of  this 
t\pe  of  Imoiiiotivt  i-  txtreiiieh  -iiiiple  for  hoth  runnini; 
aiul  lir.ikiiiii.  rt'iuiriim  no  -pet  i.il  knowledLrc  other  than  the 
mani|iulalion  of  the  air  hrake-  when  handling  heavy  train-. 

I  hen-  .ire  two  t(im|)n--or  -et-  on  the  loiomotive.  each  a 
four-t  \  limKr.  two--tau'e  halaiited  ttimpre— or  having  a  ca- 
pa(  it\  of  l.^i'  til.  ft.  riu-e  .ire  m.iiiufat  tureil  li\  the  W'e-t- 
in^hou-e  .\ir  llrake  ('omiJaiiy.  The  armature  of  the  motor 
i-  I'lttetl  on  the  overhung  -haft  of  the  tom|tre--or.  The  motor 
i-  a  \\ \-tinL;liou-e  foiir-poU'  lommutator  t\|>e  for  alternat- 
ing' t  urreiit.  and  at  l.'^d  xolt-  on  eat  h  cinuit  develops  .v^ 
hp.  toiitiiuiou-  ratim:  .it  l.Jno  r.  p.m.  liy  niakiiiL'  use  of 
a  -ingle-pha-e  ttimmutator  motor,  the  tompre-xtr  -et  can  he 
operated  indepemleiitly  of  the  plia-e  ttiiiverter.  the  oidy  other 
apjiaratus  nei'ded  lieinu  the  traii-former.  Thi-  motor  has 
t  harat  teristic-  -imilar  to  a  -irie-  motor  and  givt'S  a  high 
ton|iie  at  -tarting.  The  compre--or  -t't>  are  controlled  auto- 
matiiallv   hv  elet  tro-pneumatit    i:overnor>. 

There  are  two  -et-  of  motor  driven  hloWers  on  the  loiomo- 
tive. The-e  hlowtr-  fon  e  air  through  duct-  to  the  main 
motors,  pha-e  lomirler  and  main  transformer.  Thev  are 
mountetl  one  at  eat  h  end  of  the  tal>.  In  the  event  of  failure 
of  one  set.  the  air  duit-  ami  damper-  are  -o  arran^eil  a-  to 
-upjily  air  to  all  tiie  a|tpar.itu-  in  the  tah  from  the  other  set. 

Thi-  feature  al-o  make-  it  pti— ihle  to  -hut  down  one 
hlower  -et  whiU-  -w  iu  liiiiL.',  .md  al-o  ti>  reiluce  -tand-h\ 
losses.  AlthoU'jh  normalI\  opiratiiiL:  three-pha-e.  the  hlower 
mtitor  will  run  -inL,di'-pha-e  and  act  a-  a  ])ha>e  converter  for 
the  cinulating  |)ump  motor-,  .\fter  a  run.  the  pha-e  con- 
verter may  therefore  he  -hut  ilttwn  and  the  hlower  motors 
will  continue  to  run  on  -ingle  |)lia-e  after  having  heen 
hrought  up  to  -pei'd  on  three-phase  while  the  plia.se  converter 
was  in  operation.  Tlii^  make-  j)o--ihle  a  further  reduction 
in  -tand-hv  lo-ses. 
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QAUC  .~L-vcrc  .~!n;.  k-.       I  line  tyiK*s  dl"  riiiifor*  iiiir  were  ron«i<lere(| : 

• .:.;...                                            -^  ■•■  •  (1  )   A    (cniplete    -tee)    iindirtranu'    larrvinu    ilie    veriiial 

\i  the  tinu-  ulun  tin-  \v<)<i<lii1  car  iv]  rcMiUnl  tin-  ^tanflard  load  clue  1<»  llie   weight   of  the  ear   and   llie   larliiii:.    a-   well 

,.,   t,i"  et)n>triuti<jn.  many  railroad.-"  had  built  a  lar^e  nuni-  a>.  the  ImtYniL'  and  jiullin;,'  «tre->e>. 

■  V  III  furniture  i  ar~  and  vehicle  cars  which  wen-  d»->ii:ned  KJ  •   "  .^-(3)   A  >tei  1  draft  nieiiilier  exteiulini;  the  tull  l»n<:th  <if  the 

-, .    liie  uieale-t  <iii'ii;d  capacity  which  tlu-  <  Kar  im  >.    lin't-  titr  dc-iu'iud   oidy   to  take  the  liuftnvj  and    pulling   -tre— i-^. 

•  iiil.l    pi-rmit.      In   order  to  brinii   the    tloor   tn   tin-   htwo.-t  iIk-  vertical  load  Keinu'  carried  on  tru--;  rods. 

,,"ilile   kvi-1.   -pecial   types   of  hol.-ter-   were   u-ed   and   the  (3)    Steel   <lraft   members   cxteiulinu   from  the  end   >ill   to 

-  i!-  ui  re  broUL'lit  down  in  line  with  the  ((>U|)ler>.      rivere  the  l»olster.  <»r  a   -hort  di:-tancc  lK*y<wd.  and  >f<  ured  to  the 

I.     nianv    i  ar-    ol    ilii-    ty})e    still    in    u>e   and    iven    tlioUirh  iM)lster-  aiifj  aNt)  to  the  center  -ill. 

•iiir  ( nii-tfiii  lion    i-    -ui  h    that    the   lo-^t    of   maintenance,  Ji^  :.,.    .The    afipliiation    of    a    ioni|ilett     imderframe    would    ha\e 
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Underframe    Reinforcing   for   Wooden    Furniture   Cars   With   Sills   on   the    Line    of    IDraft 
As  Used  on  the  Chicago.  Rock   Island  &  Pacific 


ii>normally  lii-^h.  under  the  present  condition-  the  car=  must. 
be  kept   in  service.     Many  roa(l>  ari-  therei'ore  considering: 
method-  of  reinforcing  such  car-  to  make  tlu-m  fit  to  stand 
iiard  .-ervice. 

The  Chica.iio.  Rmk  I.-land  &  I'aciii  has  recently  applie«l 
luiderfranie  reinforcing  to  a  lar;4e  number  of  furniture  car- 
'il  thi-  t\pe.  Since  the  desit;n  pre.-ents  certain  i)roblems 
not  encounteretl  in  de.-iiznini:  reint'orcini;  lor  cars  havnn: 
the  line  of  draft  below  the  sill-  a  description  of  the  method 
u-ed  may  be  of  intere-t.     ■  ;.v,0 

It  was  evident  that  the  prime  requisite  of  the  reinforu'nu' 
\viis  a  construition  that  would  provide  a  proper  attachment 


made  it  nece>>ary  to  rai-e  the  llcwir  level  to  an  unu>ual  heis^ht 
and  the  -hort  steel  drat't  arm  would  iiave  iieen  difticult  to 
attach  to  the  bolster  in  tlu-  pnjper  manner.  |-"or  that  rea-oii 
It  wa-  decided  to  u-e  a  desii^n  of  the  second  tyj)e. 

It  wa-  neie— ary  to  have  the  main  member  placed  Ijctueen 
the  two  center  -ill-,  which  were  ''  in.  ajJart.  The  nmstruc- 
tion  tinall\  i  ho-en  con-i-^ted  of  an  .s-in.  .>4-lb.  H-I»eam, 
with  the  ilaHL'e-  vertiial.  reinforced  at  the  lower  edyes  by 
t\\..  4-in.  b\  4  in.  l>y  'v-in.  uni;le>.  The  rivets  juinint;  the 
Hn!;k>  and  the  H-beam  were  counter-unk  in  the  llansjes  of 
the  aniiles  -o  that  the  a--enibled  member  would  lit  between 
the  ^ill^.      The  >ill>  re-t  on  the  anudes  when  tlie  underframe 
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is  in  position  and  are  fastened  to  it  by  bolts  placed  both         This  type  of  center  sill  member  has  been  found  to  mett 
vertically  and  horizontally.  all  requirements  on  cars  in  regular  freight  service  and  the 

A  cast  steel  draft  member  extends  from  the  bolster  to  the  cost  of  construction  and  application  has  proven  much  lower 
end  of  the  car.  It  is  fastened  to  the  center  member  by  than  other  types  which  have  been  tried.  A  similar  design 
rivets  through  both  the  vertical  and  horizontal  flanges  and      has  been  used  on  cars  having  the  sills  above  the  line  of 

draft,  which  involves  the  use  of  a  draft  plate  below  the 
H-beam,  instead  of  cast  steel  end  members,  for  the  attach- 
ment of  the  draft  gear.  Both  designs  are  covered  by  patents 
is.«ued  to  E.  G.  Chenoweth,  J.  J.  Acker  and  G.  A.  Hull, 
all  of  the  Rock  Island. 


SiBERL^N  Railroad  One-Third  Efficient. — Inefficient 
transportation  service  by  the  Trans-Siberian  Railroad  is  re- 
sponsible for  an  immense  congestion  of  traffic  at  Vladivostok, 
was  the  statement  of  S.  R.  Bertron,  a  member  of  the  x\merican 
Commission  to  Russia,  at  the  second  conference  of  the  Rus- 
sian-American Chamber  of  Commerce  held  recently  in  New 
York.     "The  Trans-Siberian  Railroad  is  only  giving  about 
thirty  per  cent  efficiency,"  Mr.  Bertron  said.     "On  the  books 
of  the  line  are  double  the  number  of  locomotives  the  Penn- 
sylvania Railroad  has  per  mile.     There  are  three  times  as 
many  men  employed  on  the  Trans-Siberian  Railroad  as  the 
Pennsylvania  has,  and  yet  the  efficiency  is  only  thirty  per 
is  also  riveted  to  the  top  flanges  of  the  bolster.     The  draw-     cent.     It  is  expected  that  our  government  will  be  able  to 
ings  show  clearly  how  well  this  arrangement  adapts  itself     introduce  a  total  of  75  locomotives  and  1,000  cars  in  Rus- 
to  the  reinforcing  of  cars  having  the  cut-out  tie-plate  type     sia  during  the  present  year,  but  this  is  only  a  small  fraction 


Draft  Arm  and   Bolster  Used   With  Girder  Beam   Underframe 
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Details  of  Draft  Arm   and   Bolster 


of  bolster  and  sills  on  the  line  of  draft.    The  building  of  the  of  what  Russia  requires  in  the  way  of  railroad  equipment, 

reinforcing  requires  a  comparatively  small  amount  of  labor  [Press  despatches  October   16  said  that  the  Stevens   Com- 

and  the  application  is  very  easy  as  the  main  member  can  mission  had  improved  the  situation  at  Vladivostok,  increas- 

be  jacked  directly  into  position  between  the  sills.  ing  the  efficiency  of  the  railroad  25  per  cent.] 
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A  100-Ton  Coal  Car  for  the  N.  &  W. 

Single  Member  H-Section  Center  Sills;  Load. Car- 
ried   to    Car   Sides   by   Transverse    Plate    Girders 


BY  B.  W.  KADEL 


V-^-^ 


THE  Norfolk  &  Western  recently  built  at  its  Roanoke  arranged  in  pairs  extending  across  the  car  from  >ide  to  side. 

Shops  and  put  into  service  a  100-ton  self-cleaning  hop-  Six  pairs  of  doors  are  used,  giving  a  door  opening  approxi- 

per  car,  of  all-steel  construction,  using  six-wheel  trucks,  mately  19  ft.  6  in.  long.     Each  pair  of  doors  muv  he  dropped 

This  car,  known  as  the  class  HR,  has  been  built  as  a  sample  independently  of  the  others, 
car  the  service  results  of  which  will  determine  the  advisability  The  center  sill  of  the  car  is  composed  of  a   Bethlehem 
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Section A-A.  Section  B-B. 
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Arrangement  of  the  Draft  Sills  and  Draft  Gear 
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of  providing  larger  quantities  of  this  type  for  this  service.      12-in.,  845^i-lb.  H-section  and  extends  slichtlv  be\ond  the 

The  design  of  the  car  follows  previous  designs  of  Norfolk      bolsters  at  each  end  of  the  car,  where  it  is  milled  off  to  exact 

&:  Western  hopper-bottom  cars  in  that  the  drop  doors  are     length   and   a   true   surface.       Pressed-steel   draft   sills   are 
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siJiced  to  the  center  sill  by  means  of  a  steel  back-stop  cast- 
[y.ii  and  top  and  bottom  cover  plates.  The  draft  gear  stops 
ai;ainst  this  casting  in  buffing  and  the  back  stop  casting  is 
•irranced  to  directly  abut  the  end  metal  of  the  H-section,  so 
tl,,it  all  the  buffing  load  is  delivered  to  the  center  sill  without 
tlr')ending  on  rivets  for  this  purpose. 

J"he  draft  sills  are  made  of  7/16-in.  steel  j)lates,  flanged, 
and  are  tapered  from  12-in.  in  depth  at  the  rear  to  15-in.  in 


Details    of    the    Bolster    and    Elevation    of   the    Hopper    End    of   the 
Norfolk   &   Western    Hopper   Car 

depth  at  the  front  end  and  are  spaced  15  5^  in.  between  the 
webs. 

The  Farlow  one-key  draft  attachments  are  used.  The 
cheek  plates  are  riveted  to  the  inside  faces  of  the  draft  sills 
and  form  the  stops  for  the  front  follower  in  pulling.  The 
yoke  is  laid  horizontally  and  is  continuous.  The  buffing  load 
is  transmitted  through  the  rear  end  of  the  voke  directlv  to 
the  back  stop  casting.     A  iy2-in.  by  5-in.  key  is  used  for 


connecting  the  coupler  to  the  \okc,  and  it  will  l>e  seen  from 
the  draft  gear  layout  that  an  e.xceptionally  large  l>earmg  sur- 
face has  been  provided  between  the  key  and  the  yoke  and 
Ijetween  the  ke\-  and  the  coupler.  The  key  has  been  relieved 
of  all  bending  stresses  Ijy  allowing  the  outward  extensions  of 
the  back  key  bearing  on  the  coupler  to  overlap  the  inside 
extensions  of  the  front  yoke  Ijearing. 

The  car  is  ecjuipped  with  Sessions  type  '*K"  friction  draft 
gear,  and  the  coupler  used  is  the  M.  C.  B.  6-in.  by  8-in., 
type  "D,"  with  a  shank  2 1^4 -in.  long.  For  a  carrier  iron  a 
5-in.  by  3^^>-in.  by  7/16-in.  angle  is  used.  This  is  sup- 
ported upon  flanges  cast  from  the  cheek  plates  and  is  held  in 
place  by  two  bolts  through  the  vertical  flange  of  the  angle. 
The  weight  of  the  coupler  i^s  carried  directly  on  the  clieek 
plate  shelves,  upon  which  rests  the  horizontal  flange  of  the 
carrier,  and  the  bolts  merely  keep  it  in  place.  The  coupler 
limit  stops  are  formed  by  turning  up  the  horizontal  leg  of  the 
angle  iron  at  the  ends.     By  this  arrangement  removing  the 


A  View  of  the  Interior  of  the  Car  Body 

carrier  iron  also  removes  the  limit  stops  and  the  yoke  can 
then  be  drawn  out  of  the  end  of  the  coupler  pocket. 

The  car  is  built  up  of  plates  and  structural  shapes,  the 
minimum  plate  thickness  being  '4  in.  Three  diaphragms  or 
transverse  plate  girders  are  placed  across  ihe  car  to  support 
the  center  sill  and  transfer  the  weight  of  the  lading  to  the 
sides  of  the  car.  .\t  these  diaphragms  are  placed  inside 
side  stakes  and  wing  plates  are  also  carried  up  from  the 
diaphragms  to  a  point  near  the  top  coping  angle  to  .-stiffen 
the  sides  of  the  car.  Midway  between  the  diaphragms  are 
placed  outside  side  stakes  of  Carnegie  M-24  cross-tie  sec- 
tion. The  splices  in  the  side  sheets  are  made  at  these  stakes. 
Cross-ties  of  5-in.  I-beam  section  are  placed  across  the  coal- 
space  near  the  top  of  the  car  in  the  same  transverse  planes 
as  the  side  stakes.  The  side  stakes  support  the  car  against 
the  cradle  of  the  car  dumper,  over  which  the  car  must  l)e 
handled  at  times. 

The  top  coping  angle  is  a  Carnegie  bulb  angle  of  4-in.  bv 
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3K'-in.  by  >'8-in.  section,  which  extends  the  full  length  of 
the  car.  For  a  bottom  flange  member  a  5 -in.  by  ^-in.  flat 
bar  is  used;  this  member  is  in  tension  only.  Where  the  load 
requires  it,  near  the  center  of  the  car,  this  bar  is  reinforced 
with  5-in.  by  5/16-in.  flat  bar. 

The  slope  of  the  hopper  is  33  deg.  and  between  each  pair  of 
doors  is  a  small  hood  to  make  the  car  entirely  self-cleaning. 
Tliese  hoods  are  likewise  constructed  to  have  slope  angles 
of  33  deg. 

'J'he  ends  of  the  car  are  formed  into  plate  girders  and  are 
carried  up  to  form  end  coal  boards,  thus  encouraging  filling 
out  the  ends  of  the  car  at  the  tipples  and  insuring  a  good 
heap.  The  outer  ends  of  the  draft  sills  are  supported  from 
these  end  plate  girders  by  two  4-in.  by  3-in.  by  J^4-in-  vertical 
angles.  Care  has  been  taken  to  properly  attach  the  end 
plates  to  the  corners  of  the  car  so  that  the  downward  forces 
from  tlie  coupler  may  be  properly  transmitted  to  the  sides  of 
the  car. 

The  end  sill  is  an  S-in.,  Ilj4-lb.  channel,  which  is  framed 
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Construction   of  the   Drop    Doors 


at  the  corners  to  7-in.  by  3y2-'m.  by  ^-in.  angles  forming 
short  side  sills  under  the  slope  of  the  hopper. 

Diagonal  braces  of  7-in.,  12-lb.  channels  are  used,  extend- 
ing from  the  corners  of  the  car  to  the  back  end  of  the  draft 
sill  corner  plates,  to  which  they  are  riveted. 


each  end  of  the  bolster  a  3  1/16-in.  by  2)4-in.  by  7/16-in. 
Z-bar  is  used.  The  web  plate  of  the  bolster  is  carried  out 
and  riveted  directly  to  the  web  of  this  Z-bar,  thus  avoiding  a 
duplication  of  rivets  and  framing  angles  at  this  point.  Jack- 
ing pads  are  provided  at  the  ends  of  each  bolster  so  that  tlie 
car  may  be  jacked  at  one  point  and  stooled  at  the  other. 

The  doors  are  supported  by  a  simple  door  hook  arrange- 
ment manufactured  by  the  Wine  Railway  Appliance  Com- 
pany.   No  winding  shafts  are  used,  the  doors  being  raised  ly 
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The   Drop  Door  Latch  and  Lock 


hand.  This  arrangement  is  shown  in  detail  in  one  of  the 
drawings. 

The  center  sill  where  it  passes  through  the  coal  space  of 
the  car  is  faced  between  the  flanges  with  1  y%-\n.  oak  boards 
so  as  to  present  smooth  sides  for  the  coal  when  dumping 
from  the  bottom  or  in  the  dumping  machine. 

The  car  is  equipped  with  the  Lewis  articulated  six-wheel 
trucks  as  manufactured  by  the  American  Steel  Foundries. 
It  is  fitted  with  Westinghouse  10-in.  by  12-in.  air  brake 
equipment.  The  hand  brake  is  of  the  customar\'  pattern, 
except  that  the  brake  staff  is  made  in  two  pieces  with  reduc- 
tion gears  placed  between  them  in  order  to  give  tlie  necessary 
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Cross  Sections  Showing  the  Details  of  the  Doors  for  the  Norfoll<  &.  Western 
100-Ton   Coal    Car   With   Their   Attachments  to  the  Car 
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At  each  corner  is  a  push-pole  pocket  which  also  includes 
a  jacking  pad  beneath  the  corner  construction.  The  design 
of  the  corner  has  been  so  worked  out  that,  either  in  poling  or 
jacking,  the  end  metal  of  the  structural  sections  come  into 
bearing,  and  the  load  is  transmitted  to  them  without  depend- 
in.i^  upon  the  rivets.  Special  provision  has  been  made  at  the 
top  of  the  4-in.  by  4-in.  by  5/16-in.  corner  angles  to  take 
care  of  the  loads  at  this  point  when  the  car  is  stooled  under 
the  corner  jacking  pads. 

The  bolsters  consist  of  plate  girders  which  are  located  above 
the  center  sill  and  beneath  the  hopper  chute.  These  are  con- 
structed of  >^-in.  web  plates  with  top  and  bottom  flange  an- 
gles on  both  sides  of  the  plate,  and  cover  plates.  The  angles  on 
the  inside  of  the  web  plate  and  the  cover  plates  are  stopped 
off  where  the  reduction  in  stress  permits.     For  a  side  stake  at 


braking  power  without  having  an  excessive  amount  of  chain 
to  wrap. 

During  the  several  months  that  this  car  has  now  been  in 
service  its  performance  has  been  entirely  satisfactory.  The 
general  dimensions  are  as  follows: 

Inside   length    43  ft.  6  in. 

Coupled   length    49  ft.  2  in. 

Length  over  striking  faces 46  ft.  7^  in. 

Truck   centers    34  ft.  2  in. 

Inside   width    .^ 9  ft.  6  in. 

Extreme   width 10  ft.  1  '4  in. 

IljCight   to   top  of  sides 11  ft. 

Extreme    height    12  ft.  10^  in. 

;  X'olume,  level   full 2,828  cu.  ft. 

Volume,  30-deg.  heap 552  cu.  ft. 

;  Volume,   total    o.oSO  cu.  ft. 

Capacity  100  tons 

Light  weight   60.000  lb. 
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The  Tank  Gar  In  Interchange 

Characteristics  of  the  Different  Types  Under  M.  G.  B. 
Specifications ;  Important  Points   for   Car   Inspectors 

BY  E.  S.  WAY 
Superintendent  of  Equipment,  General  American  Tank  Car  Corporation 


IN  1916  the  M.  C.  B.  Tank  Car  Committee  went  into  the 
question  of  the  construction  of  tank  cars  more  thoroughly 
than  ever  before  and  new  specifications  were  adopted. 
In  addition  definite  classifications  were  given  as  follows: 

Class  I. — Tank  cars  for  general  service,  with  wooden  or 
steel  underframes,  or  without  underframes,  built  prior  to 
190.>. 


tions  for  Classes  III  and  IV.  Provision  was  also  made 
limiting  the  use  after  January  1,  1918,  of  Classes  I  and  II 
cars,  where  the  tanks  have  been  tested  to  only  40  lb.  per 
sq.  in.,  to  the  transportation  of  products  whose  vapor 
pressure  at  a  temperature  of  100  deg.  F.  does  not  exceed 
10  lb.  per  sq.  in.,  and  which  do  not  give  off  inflammable 
vapors  at  or  below  a  temperature  of  80  deg.  F.     In  addition, 


Class  III— Tank  Car  Built  According  to  MCB  1917  Specifications 


Class  II. — Tank  cars  for  general  service,  with  steel  under- 
frames or  without  underframes,  built  between  1903  and 
^lay  1,  1917. 

Class  III. — Tank  cars  for  general  service  built  after  May 
1,  1917. 

Class  IV. — Tank  cars  for  the  transportation  of  volatile 
inflammable  products  whose  vapor  pressure  at  a  temperature 
of  100  deg.  F.  exceeds  10  lb.  per  sq.  in.,  built  after  May  1, 
1917. 

In  1917  some  minor  changes  were  made  in  the  specifica- 

*Fron!  a  paper  presented  before  the  Car  Foremen's  Association  of  Chicago. 


detailed  specifications  were  adopted  under  the  following 
head : 

Class  V. — Insulated  tank  cars  of  especially  heavy  con- 
struction, built  after  January  1,  1918,  for  the  transportation 
of  liquid  products  whose  properties  are  such  as  to  involve 
danger  of  loss  of  life  in  the  event  of  any  leakage  or  rupture 
of  the  tank.  Liquid  products  of  this  description  whose  ship- 
ment has  been  authorized  are:  chlorine  and  sulphur  dioxide. 

The  third  paragraph  of  the  Preface  of  the  M.  C.  B.  Code 
of  Interchange  Rules  reads: 

"Inspection  of  freight  cars  for  interchange  and  method  of 
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loading  will  be  in  accordance  with  this  Code  or  Rules,  the 
Specifications  for  Tank  Cars,  and  the  Loading  Rules,  issued 
h\  this  Association." 

Thus  it  will  be  seen  that  the  tank  car  specifications  prac- 
tically become  a  part  of  the  interchange  rules,  and  it  there- 
fore devolves  upon  the  car  insjiector  to  utilize  his  leisure 
moments   in    familiarizing   himself   with   these   requirements. 

To  assist  those  not  already  familiar  with  the  requirements, 
to  differentiate  between  the  different  classes  of  cars,  the  fol- 
lowing points  will  probably  l;e  of  assistance: 

The  tank  car  specifications  define  a  tank  car  as  follows: 

"Any  car  to  which  one  or  more  metal  tanks,  used  for  the 
transportation  of  liquids  or  compressed  gases,  are  permanent- 
ly attached. 

"Note — These  specifications  do  not  apply  to  cars  having 
wooden  or  glass  lined  tanks;  nor  to  tanks  enclosed  in  box 
or  other  house  cars. 

"Sec.  2.3,  Test  of  tanks,  does  not  apply  to  cars  specially 
designed  for  the  transportation  of  solids,  such  as  lime  ni- 
trogen. 

"To  indicate  to  inspectors  and  others  handling  cars  with 
wooden  or  glass  lined  tanks  or  cars  specially  designed  for 
the  transportation  of  solids  that  such  cars  do  not  come  under 


words,  it  must  be  secured  to  the  underframe  by  some  means 
other  than  In'  the  use  of  head  blocks. 

(c)  Safety  appliances  must  conform  to  the  arrangements 
shown  in  Fig.  No.  7  of  the  specifications  for  tank  cars  re- 
vised 1917,  the  principal  points  of  which  are  that  the  run- 
ning boards  must  have  a  maximum  height  not  to  exceed 
50  in.  above  the  top  of  the  rail,  and  the  tank  must  be  pri- 
vided  with  dome  ladder,  dome  platform  and  hand  holds. 

The  Class  IV  car  is  constructed  practically  the  same  as 
the  Class  III  car,  the  idea  being  to  make  it  possible  to  con- 
vert the  Class  III  into  a  Class  IV  car  if  desired.  The  prin- 
cipal difference  between  the  two  is  that  the  Class  IV  car 
must  be  insulated  by  the  use  of  insulating  materials  and,  in 
addition,  the  entire  tank  covered  by  a  metal  jacket.  Further, 
these  tanks  must  be  tested  with  cold  water  at  a  pressure  of 
not  less  than  75  lb.  per  sq.  in.  and  so  stenciled,  although 
in  some  instances  they  may  be  found  to  be  stenciled  as  tested 
at  100  lb.,  which  was  required  prior  to  May  1,  1917. 

The  Class  V  car  is  insulated  and  in  general  appearance 
resembles  the  Class  IV  car.  It  can  be  distinguished,  how- 
ever, from  the  latter  by  the  test  stenciling,  which  will  show  a 
pressure  of  300  lb.  per  sq.  in.  Further,  the  safety  valve  and 
other  dome  fixtures,  which  are  especially  designed,  are  en- 


Class   V — Insulated   Tank   Car  for  the   Transportation   of  Liquified   Chlorine 


the  provisions  on  the  tank  car  specifications,  the  words 
'Wooden-lined  Tank — Pressure  Test  not  Required,'  or  'For 
Solids  Only — Pressure  Test  not  Required,'  as  the  ca.-^e  may 
be,  should  be  .'Stenciled  oti  the  tank  in  place  of  the  record  of 
test  of  tank." 

Generally  speaking,  the  "Date  Built"  as  stenciled  on  both 
the  tank  and  underframe  will  serve  as  a  guide  to  inspectors. 

The  majority  of  wooden  underframe  cars  will  be  found  to 
be  Class  I  cars  and  built  prior  to  190.S,  although  there  were 
some  steel  underframe  tank  cars  built  prior  to  this  date 
which  would  be  subject  to  Class  I  recjuirements. 

All  tanks  having  single  riveted  seams  and  mounted  on 
steel  underframes  or  without  underframes,  built  subsequent 
to  1903,  will  be  subject  to  Class  II  specifications.  However, 
there  were  tanks  built  with  double-riveted  seams  prior  to 
May  1,  1917,  which  would  likewise  l)e  Class  II  cars. 

The  outstanding  features  of  Class  III  tank  cars  are: 

(a)  The  tanks  are  double  riveted  throughout  with  the 
exception  of  the  dome  head  seam,  which  may  be  single  riveted. 

(b)  Tank  secured  to  underframe  by  anchorage  at  the 
bolsters  or  at  some  point  or  points  between  bolsters.     In  other 


tirely  covered  by  a  metal  casing,  the  object  of  this  l)eing  to 
prevent  damage  to  the  valves  and  consequent  escape  of  the 
contents  in  case  of  wreck  or  accident.  This  latter  feature 
is  very  important  by  reason  of  the  deadly  fumes  given  off  by 
either  chlorine  or  sulphur  dioxide. 

Care  will  of  course  have  to  be  exercised  to  distinguish  the 
Class  IV  and  Class  V  cars,  both  of  which  are  insulated, 
from  other  insulated  cars  that  are  used  for  the  transportation 
of  water,  wine,  hot  pitch,  etc.,  the  test  pressure  of  which  will 
not  exceed  60  lb.  per  sq.  in. 

The  specifications  as  revised  in  1916  and  1917  also  refer 
to  the  tank  car  that  is  rebuilt  either  by  the  application  of  a 
new  tank  or  a  new  underframe.  Such  cars,  if  rebuilt  after 
May  1,  1917,  must  have  the  tanks  secured  to  the  underframe 
by  some  means  other  than  headhlocks  and  must  have  the 
safety  appliances  standardized  to  meet  the  requirements  for 
new  cars.  There  are  of  course  additional  requirements,  but 
the  two  just  referred  to  are  perhaps  the  most  prominent. 

Let  us  now  consider  briefly  the  various  interchange  rule? 
relating  specifically  to  tank  cars: 

Rule  2,  Section  B,  second  paragraph — "Cars  containing 
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inflammable  liquid  which  is  leaking  must  be  repaired  or 
transferred  without  any  unnecessary  movement  or  at  nearest 
available  point." 

The  proper  application  of  this  provision  necessitates  in- 
spectors being  familiar  with  the  facilities,  at  or  nearest  to 
their  respective  districts,  for  either  repairing  such  car  or  for 
the  transfer  of  lading,  as  the  case  may  require. 

Kule  3,  Section  E — "Tank  cars  (empty  or  loaded)  will 
not  be  accepted  in  interchange  unless  they  comply  with  the 
M.  C.  B.  Tank  Car  Specifications." 

This  is  a  rule  which,  like  some  other  rules  in  the  inter- 
change code,  if  applied  literally  and  without  the  exercise  of 
good  judgment,  will  work  hardships  on  the  delivering  line 
as  well  as  on  the  shipper.  A  thorough  knowledge  of  the 
specifications  is  therefore  necessary  in  order  that  the  purpose 
of  this  rule  may  be  intelligently  served.  To  be  more  ex- 
plicit, there  may  be  certain  conditions  found  on  a  tank  car 
that  do  not  fully  comply  with  the  detailed  requirements,  but 
which  would  not  interfere  with  the  safe  movement  of  the 
car  or  contents.  The  rejection  of  a  tank  car  because  of  such 
conditions  would  in  most  cases  serve  no  good  purpose,  but 
on  the  contrary  may,  from  a  carrier's  viewpoint,  result  in 
unnecessary  and  undesirable  movements,  as  well  as  delays 
that  would  be  serious  and  expensive  to  the  car  owner  or 
shipper.  Obviously,  the  proper  procedure  in  such  cases 
would  be  to  report  the  objectionable  features  to  the  car  owner 
who  could  have  them  corrected  at  the  first  opportunity. 

Rule  3,  Section  (g) — regarding  stenciling  date  built  on 
cars  provides  that  in  the  case  of  tank  cars  the  body  and  tank 
should  bear  distinctive  dates  unless  constructed  at  the  same 
time.  This  rule  became  necessary  on  account  of  the  large 
numbers  of  wooden  underframe  tank  cars  being  rebuilt  with 
steel  underframes,  the  stenciling  of  the  date  built  on  both 
tank  and  underframe  serving  as  a  basis  for  depreciating  the 


value  of  tank  and  underframe  separately  in  cases  of  de- 
stroyed cars  and  also  serving  as  a  guide  to  inspectors  in 
checking  up  rebuilt  tank  cars  with  the  specifications  for  tjie 
reason  that  tank  cars  rebuilt  after  May  1,  1917,  are  subject 
to  1917  revised  specifications. 

On  pages  17,  19  and  21  of  the  interchange  code  will  l>c 
found  a  number  of  interpretations  relating  to  tank  cars. 
These  interpretations  are  self-explanaton,-.  There  is  one 
point,  however,  which  it  might  be  well  to  mention,  viz.,  the 
requirements  relating  to  test  of  tanks  and  safety  valves. 
There  appears  to  be  some  misunderstanding  on  the  part  of 
the  railroads  as  to  their  responsibility  in  the  matter  of  test- 
ing tanks  and  safety  valves  where  the  test  periods  expire 
while  cars  are  in  their  possession.  In  a  number  of  such  in- 
stances, certain  railroads  have  taken  the  question  up  with 
the  car  owners  asking  disposition  of  the  cars  whereas  they 
should  make  the  necessary  tests  at  the  nearest  point  where 
they  have  facilities  for  handling  this  work,  which  they  are 
obliged  to  do  under  the  M.  C.  B.  rules.  In  other  words, 
these  tests  should  be  treated  the  same  as  any  ordinary-  repairs 
to  freight  cars. 

Rule  No.  9,  last  paragraph,  states:    "When  tank  or  safety 
valve  of  tank  cars  is  tested  in  accordance  with  the  M.  C.  B 
Specifications  for  Tank  Cars,  the  certificate  of  test,  as  re- 
quired by  the  Interstate  Commerce  Commission  Regulations, 
must  accompany  the  billing  repair  card." 

The  certificate  of  test  is  a  form  prescriljed  by  the  Bureau 
of  Explosives,  and  it  is  very  important  that  it  be  properly 
executed  as  required.  When  tests  are  made  by  parties  other 
than  the  owners,  the  certificate  of  test  should  l)e  made  out  in 
triplicate,  one  copy  to  be  retained  and  two  sent  to  car  owner. 

There  are  a  number  of  rules  contained  in  the  Bureau  of 
Explosives  Pamphlet  No.  9  which  should  be  carefully  studied 
in  connection  with  this  subject. 


C.  M.  &  St.  p.  Fifty-ton  Gondolas 

Steel  Center  Sill  Designed  to  Resist  Buffing  Stresses 
Only;  The  Load  Is  Supported  by  Six  H  in.  Truss  Rods 


THE  Chicago,  Milwaukee  &  St.  Paul  is  now  building  at 
its  shops  at  Milwaukee  and  Tacoma  1,500  50-ton  gon- 
dola cars.  A  composite  design  has  been  adopted  for  this 
equipment,  principally  on  account  of  the  difficulty  of  secur- 
ing prompt  deliveries  of  steel  at  this  time.     Although  heavy 


In  the  design  of  the  car  the  principal  aim  wa.-  to  use  wood 
as  extensively  as  possible  and  yet  provide  a  car  that  would 
give  good  service  and  insure  economy  from  the  standpoint  of 
maintenance.  With  this  thought  in  view,  a  heavy  steel  center 
sill  has  been  provided  to  take  care  of  the  buffing  and  pulling 
stresses,  while  the  weight  of  the  body  and  lading  is  carried 
on  wooden  sills  and  truss  rods.     The  length  of  the  car  over 


Cross  Section  of  Car  at  Hopper 


sills  are  used,  the  ratio  of  light  weight  to  capacity  has  been 
kept  reasonably  low,  the  average  light  weight  being  42,100 
lb.  It  will  be  seen,  therefore,  that  the  ratio  of  the  revenue  load 
to  the  maximum  total  weight  of  these  cars  is  72.3  per  cent. 


the  end  sills  is  42  ft.,  the  maximum  width,  10  ft.  1^^  in., 
and  the  maximum  height  from  the  top  of  the  rail,  8  ft.  6%. 
in.  The  body  of  the  car  is  39  ft.  11^  in.  long,  8  ft.  7  in. 
wide,  and  4  ft.  S^/i  in.  deep.  The  cubical  capacity  of  the 
car,  with  the  load  heaped  2  ft.  above  the  sides,  is  2,000  cu.  ft. 
In  the  construction  of  the  car  body  the  metal  parts  have 
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HELICAL  SPRING  CALCULATION 


been  confined  almost  wholly  to  the  center  sill  members.    Two 

channels,  of  15-in.  37-lb.  section,  extend  from  end  to  end 

of  the  car  and  are  reinforced  for  the  entire  length  by  l^^-in.  ^^  albert  h.  lake.  jr. 

by  20-in.  cover  plate.     Under  the  center  sills  two  truss  rods.  Where  the  end  for  a  helical  compression  spring  as  shown 

\y2  in.  in  diameter  with  1^  in.  upset  ends  are  provided  to     in  Fig.  1  is  not  formed  by  grinding,  but  is  forged  and  drawn 

carry  the  weight  of  the  lading.     The  body  bolsters  are  built      out,  the  bar  that  the  spring  is  made  from  i?  some  shorter 

up  of  rolled  sections  and  filler  castings.     The  tension  mem-      than  the  bar  in  the  finished  spring. 

ber,  which  passes  through  the.neutral  axis  of  the  center  sills,  Fig.  2  shows  an  improper  form  of  end  for  a  compression 

is  H  in.  by  12  in.,  while  the  compression  member  is  IJ/^  in.      spring.     The  end  of  the  tapered  part  should  not  come  in 

by  12  in.  contact  with  the  adjacent  coil  as  that  would  make  this  coil 

The  sides  of  the  car  body  are  supported  by  two  wooden      non-effective  from  the  point  of  contact  to  where  the  taper 
jiills,  the  outer  5  in.  by  13^  in.,  and  the  inner  4^  in.  by  10      starts,  which  would  be  one-quarter  of  a  coil, 
in.     These  sills  are  also  reinforced  with  two  1^-in.  truss         Fig.  3  shows  a  correctly  tapered  end  before  coiling, 
rods. 

The  four  hoppers,  23^  in.  wide  and  8  ft.  long  are  placed 
between  the  center  sills  and  side  sills,  the  centers  being  12 
ft.  3  in.  from  the  ends  of  the  car.  Short  intermediate  sills 
extend  from  the  ends  of  the  car  to  the  hoppers  and  between 
the  hoppers,  being  supported  by  the  end  sills,  body  bolsters 


In  the  following  formulas: 

d  =  diameter  of  bar  from  which  spring  is  made 

D   :=  mean    diameter    of    coil 

h  =  solid   height  of  spring 

L  =  blunt  length  or  length  that  bar  is  cut  froir.  stock 
Li   1=   length   of   tapered   part    on   each   end   of   bar 
L«  z=  total    length    after    tajiering 
Xi  =   number    of    effective    coils 
Ns  =  total  number   of  coils 
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Details  of  Center  Sills  and  Draft  Attachments 


and  needle  beams.  The  side  stakes  are  3]4  in.  by  Syz  in. 
Every  third  pair  of  stakes  is  tied  together  with  a  4^  in.  rod 
extending  under  the  center  sill.  The  sides  of  the  car  body 
are  2^^  in.  thick  and  the  floor  is  l^i  in.  thick. 

The  hoppers  are  reinforced  on  the  sides  and  the  ends  by 
metal  strips  bolted  on  the  inner  side  to  the  center  sill  channel 
and  on  the  outer  side  to  the  two  side  sills.  The  dumping 
mechanism  consists  of  2>^-in.  shafts  extending  across  the  car 
above  the  deck,  with  chains  to  raise  the  hopper  doors.  A 
5-in.  by  5 -in.  angle  iron  is  placed  over  each  shaft  to  protect  it 
from  the  lading. 

The  details  of  construction  of  the  hoppers  are  shown  in 
one  of  the  illustrations. 

On  account  of  the  difficulty  of  securing  clearance  between 
the  brake  wheel  and  the  end  of  the  car,  special  types  of 
ratchet  brakes  have  been  applied. 

Among  the  specialties  used  on  these  cars  are  Bettendorf 
truck  side  frames,  Bettendorf  and  Buckeye  cast  steel  truck 
bolsters,  Barber  lateral  rollers,  Ajax  brake  beams,  Major 
couplers  with  Buckeye  cast  steel  yokes  and  the  Miner  fric- 
tion draft  gears. 


The  length  of  the  tapered  part  on  each  end  should  be  three- 

3  X  D  X  3.1416 

fourths  of  one  coil  or  L^  = 

4 
The  thickness  A,  Figs.  1  and  3,  at  the  end  of  the  tapered 
part  should  be  equal  to  one-fourth  of  the  diameter  of  the 

d 
bar  or  — ,  as  this  will  bring  all  of  the  coils  in  contact  at 

4 
the  same  time  when  the  spring  is  compressed  solid. 

h 

The  familiar  formula  X  :=  —  where  A'  =z  the  numl^er  of 

d 
coils,  can  only  be  used  to  find  L,  as  it  gives  neither  the  total 
number  or  effective  number  of  coils. 

The  length  of  bar  required,  that  is,  the  Ijlunt  length  to  be 
ordered  or  cut  from  stock,  is  found  bv  the  formula 

3.1416  X  D  Xh 

L  = 

d 
This  is  true  only  when  the  tapered  part  is  made  as  shown 
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in  Fig.  .^  where  L  ^~  blunt  length,  £,  length  of  tapered  part,       of  the  following  dimensions:   d  =  1  in.,  D 
A*  =  one-half  of  one  coil,  v  =  one-fourth  of  one  coil,  and      in.,  then: 
d 

The  number  of  effective  coils  is  found  by  the  formula 


5  in.,  h  =  6.5 


;>.1416  X  5  in.  X  6.5  in. 


102.1  in. 


L,: 


1  in. 
.1  X  5  X  3.1416         47.124 


11.78  in. 


4                         4 
3.1416X5X6.5       3.1416X5 
L..= + 


1  2 

15.708 
102.1  -\ =  109.95  in. 
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VACUUM  GLEANER 

BY  HOWARD  W.  STULL 

Machine  Shop  Foreman,  Philadelphia,  &  Reading,  Reading,  Pa. 

A  vacuum  cleaner  is  shown  in  the  drawing  which  was  de- 
veloped on  the  Philadelphia  &  Reading.    It  has  been  in  suc- 
cessful use  on  that  road  for  about  a  year  in  cleaning  passen- 
h  ger  cars  and  offices  at  points  where  compressed  air  is  avail- 

Ni  = 1  and  the  total  number  of  coils  by  the  formula      able.     The  device  is  intended  to  be  left  on  the  platforms  of 

d  ,  cars  and  in  the  hall  outside  of  office  doors  while  in  operation, 

h  a  50-ft.  length  of  four-ply  water  hose  being  used  to  make 

N^,  =  —  +  0.5  this  possible. 

d  One  of  the  difficulties  which  is  experienced   with  many 
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On  drawings  of  helical  springs  the  length  of  bar  is  gen-      vacuum  cleaners  is  that  they  become  stopped  up,  especially 
erally  given  thus:  in  very  damp  weather,  and  are  not  easily  cleaned  out.     It 

One  Bar  1  3/16  in.  diameter,  73^4  in.  long,  tapered  to     will  be  noticed  that  with  this  cleaner  the  vacuum  chambers 


80  34  in. 

The  73-)'4  in.  would  be  found  by  the  formula: 

3.1416  X  D  X  h 


And  the  80-^ s    in.  bv  the  formula: 
3.1416  X  D  X  h 
L..  = 


3.1416  X  D 


d  2 

To  illustrate  the  use  of  the  above  formulas  assume  a  spring     not  be  used  if  desired 


may  be  cleaned  out  very  readily  by  removing  the  combining 
nozzles  and  turning  on  the  compressed  air.  The  vacuum 
gage  registers  about  18  in.  when  using  the  cleaner  with  air 
pressure  at  100  lb.  per  square  inch.  Of  course,  a  higher 
vacuum  may  be  produced  if  higher  air  pressure  is  available. 
Little  need  be  said  relative  to  the  construction  of  the  de- 
vice, as  the  drawing  clearly  shows  all  the  details.  As  de- 
veloped on  the  Philadelphia  &  Reading,  the  parts  are  made 
of  Brass,  but  there  is  no  logical  reason  why  cast  iron  can 


PORTABLE  ALLIGATOR  SHEARS 

BY  E.  S.  NORTON 

Tht.'  {portable  alligator  shears  illustrated  were  made  at 
ronnoaut.  Ohio,  by  the  New  York,  Chicago  &  St.  Louis  for 
cuttiiiii  up  scrap  iron  rods,  and  they  have  proved  a  valuable 
asset  to  the  reclamation  and  scrap  handling  department. 
Power  is  readily  obtained  from  the  shop  air  line  and  as  the 
shears  are  portable  the}-  may  he  placed  wherever  is  most 
convenient,  thus  reducing  to  a  minimum  the  cost  of  handling 
tangled  masses  of  scrap  iron  rods  and  bars.  Eighty  pounds 
air  |)ressure  will  give  sufficient  shearing  power  to  cut  l^^-in. 
round  iron  or  iron  bars  up  to  1-in.  by  3-in. 

The  machine  is  constructed  entirely  of  second  hand  ma- 
terial and  consists,  as  indicated,  of  two  12-in.  brake  cylin- 
ders bolted  to  a  framework  of  LS-in.  channel  iron  which  is 
mounted  on  a  portable  truck.  The  shears  are  of  the  general 
dimensions  shown,  the  lower  shear  being  stationary  and 
l)olted  firmly  to  the  inside  of  the  channel  its  entire  length. 
The  movaljle  shear  is  supported  by  a  3-m.  fulcrum  pin  at  A, 
and  from  B  is  connected  to  the  brake  cylinders  by  a  2-in. 
rod  and  cross  eciualizer.  It  will  be  noted  that  ball  joint 
wasliers  are  used  in  the  construction  and  there  is  enough 
lateral  jilay  to  prevent  tlie  rod  bending  should  one  piston 
start  ahead  of  the  other. 

When  the  brake  cylinder  pistons  are  forced  up  by  the  air 
pressure,  the  motion  is  transmitted  through  connecting  lever:' 
and  operates  the  shear  blades.    The  supply  of  air  to  the  brake 


plunge  of  the  pistons  after  the  bar  has  been  cut  through, 
rhis  machine  has  been  in  successful  operation  for  some 
time. 


A  HANDY  SWIVEL "V"  BLOCK 

In  making  milling  cutters  or  reamers  with  inserted  teeth, 
considerable  difficulty  is  often  experienced  in  holding  the 
work  while  performing  operations  on  shapers  or  drill  presses. 


HM- 


■■::(o 
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V- Block   for   Special    Drill    Press   or   Shaper   Work. 

To  facilitate  work  of  this  sort  the  West  Burlington  shops 
of  the  Chicago,  Burlington  &  Quincy  have  made  a  special 
chuck  which  has  also  been  found  handy  for  doing  many 
other  jobs. 

The  chuck   consists  of  a   V-block  large  enough   to  take 
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Portable    Alligator   Shears   for   Cutting    Scrap     . 

<-:linders  is  controlled  by  a  three-way  valve,  which  in  turn  pieces  not  more  than   5   in.   in  diameter,  with  a   screw  for 

i~  operated  by  a  handle  A'  near  the  shears.     In  this  way  one  holding  the  work.     The  base  of  the  V-block  fits  on  an  angle 

f!! m  can  hold  on  light  work  with  one  hand  and  operate  the  plate   which   is   held   in   place   l)y  two   T-head   bolts   in    a 

si'.ears  at  the  same  time  with  the  other.     The  recoil  spring  circular  slot.     When  in  use  the  angle  plate  is  bolted  to  the 

^'  is  to  take  up  vibration  and  shock  due  to  the  upward  table  of  the  machine  on  which  the  chuck  is  to  ije  used. 
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WELDED  TIRES 


BY      S.W.MILLER 


SOME  time  ago,  the  writer's  attention  was  drawn  to  the 
fact  that  it  was  rather  common  practice  to  fill  up  slid 
flat  spots  on  steel  tires,  and  to  make  otlier  repairs  of  a 
similar  nature,  l)v  fusion  welding  methods,  with  a  view  to 
saving  the  metal  of  the  tire  which  would  have  to  be  turned 
off  to  remove  the  flat  spot.  This  practice  was  started  be- 
cause of  the  apparent  resultant  saving,  not  only  in  tire  metal, 
but  in  repair  cost  and  time,  and  if  the  method  was  successful 
it  is  oi)vious  that  this  saving  would  be  very  great.     But  there 


Fg.   1 — Section   of  Tire  Showing  Welded    Flat  Spot. 

was  the  possibility,  and  a  very  strong  one,  that  such  a  method 
was  in  reality  unsatisfactory,  and  even  dangerous,  because 
of  the  changes  produced  in  the  structure  of  the  metal  by  the 
heat,  which  would  change  its  physical  properties. 

As  the  writer  knew  of  no  tests  showing  what  had  occurred 
during  and  after  the  welding,  he  decided  to  make  some  for 
his  own  information,  and  the  results  so  strongly  confirmed 
his  beliefs  that  they  are  here  presented  in  the  hope  that  those 
who  may  take  the  trouble  to  study  the  matter  will  see  the 
danger  of  the  practice.  Fusion  welding  processes  are  capable 
of  wide  application,  but  they  are  not  a  panacea  and  should 
be  used  with  discretion. 

P'or  the  purpose  of  test  a  scrap  tire  from  a  switch  engine, 
shown  in  Figs,  1  and  2,  was  selected  and  the  physical  and 
chemical  properties  were  obtained  from  the  manufacturers. 
A  comparison  of  these  properties  with  the  A.  S.  T.  M.  specifi- 
cations for  standard  switch  engine  tires  is  made  in  the  ac- 
companying table  and  shows  that  the  tire  selected  for  test 
met  all  the  requirements. 

The  weld  was  made  by  the  oxy-acetylene  process,  about 
yl  in.  of  metal  being  added  at  the  thickest  part  of  the  weld, 
and  low  carbon  steel  wire  of  about  .08  per  cent  carbon  con- 
tent was  used  as  a  filler.     After  allowing  the  tire  to  cool  to 


the  room  temperature  it  was  marked  off  in  sections  beginning 
at  the  center  of  the  weld,  and  extending  beyond  its  end,  as 
shown  in  Figs.  2  and  3.  The  sections  were  then  cut  off  in  a 
power  hacksaw,  polished,  etched  and  photographed. 

The  etching  showed  that  it  was  advisable  to  use  three  test 
pieces  per  section,  and  these  were  marked  oft',  as  shown  on 

Tire  to  A.  S.  T.  M. 

be  tested  specifications 

Tensile  strength 141.200  lb.  125.000  lb. 

Elongation  in  2  in....  11. 1   per  cent  8.0  per  cent 

Reduction  of  area 29.1  per  cent  12.0  per  cent 

Carbon   content 765  per  cent  .70-. 85   per  cent 

Manganese 707  per  cent  Not  over  .75  per  cent 

Phosphorus 047  per  cent  Not  over  .05  per  cent 

Sujphur^_ 037  per  cent  Not  over  .05  per  cent 

Silicon    239  per  cent  .15-. 35  per  cent 

the  lines  on  Fig.  4,  which  also  shows  the  location,  marking 
and  hardness  numbers  obtained  from  Brinell  and  scleroscope 
tests. 

These  test  pieces  were  marked  to  include,  as  far  as  could 


Fig.  2 — Tire  Marked  off  In   Sections. 

be  seen,  the  same  structure  as  shown  by  the  coloration  pro- 
duced by  the  etching  in  Fig.  5,  it  being  desired  to  obtain  a 
number  of  test  pieces  from  each  type  of  zone.  For  example, 
it  was  thought  that  test  pieces  4,  7,  10,  13  and  15  (Fig.  3) 
would  probably  give  nearly  the  same  results,  but  quite  differ- 
ent from  test  pieces  6,  9,  12  and  14,  which  were  in  an  entirely, 
different  zone,  as  shown  by  the  etching. 

The  numbers  in  Fig.  2  were  the  ones  for  the  original  test 
pieces,  and  may  be  partly  seen  in  Fig.  3,  stamped  into  the 
sections.  The  white  numbers  in  Fig.  4  are  the  ones  later  de- 
cided on,  and  which  are  used  throughout  this  article. 

It  appears  from  Fig.  5  that  the  changes  of  structure  indi- 
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rat'  d  may  be  divided  into  four  principal  zones.     These  are  It  is  important  to  remember  that,  while  the  zones  appear  to 

zoiio  'U  the  added  material;  zone  B,  the  darkest  one  which  be  rather  sharply  defined,  the  temperature  was  not  uniform  in 

ha-^  the  finest  grain,  having  been  heated  above  the  critical  any  one  zone  and  gradations  within  each  zone  may  be  ob- 

raive  and  rapidly  cooled  by  conduction  of  the  heat  to  the  served,  except  in  zone  D,  which  has  been  subjected  only  to  a 

re«rof  the  tire;  zone  C,  the  lightest  one  which  has  been  heated  strong  drawing  heat,  such  as  occurs  some  distance  back  of  the 


Fig.  3. — Sections  Cut  From  the  Tire  for  Test. 


within  the  critical  range,  and,  therefore,  softened,  and  zone  point  when  a  cold  chisel  is  tempered  after  hardening.  This 
D,  intermediate  in  color,  which  has  been  heated  below  the  heat  has  altered  the  physical  properties,  although  it  was  not 
critical  range  and,  therefore,  is  not  changed  from  the  original      high  enough  to  affect  the  grain  size. 


witli  regard  to  grain  size.     This  last  represents,  as  nearly  as 


Fig.   4 — Sections    Polished    and    Etched    Showing    the 
Hardness    Numbers 

possible,  the  original  condition  of  the  metal  before  the  welding 
was  done.  There  are  also  narrow  transition  zones  between  A 
and  B,  B  and  C,  and  C  and  D,  which  will  be  considered  later. 


The  light  section  of  zone  C,  at  the  left  of  Fig.  5,  is  caused 
by  the  material  in  that  vicinity  having  been  heated  twice. 
The  added  material  was  here  first  applied  lengthwise  near 
the  flange,  and  later  the  welder  returned  along  the  outside  of 
the  tire,  resulting  in  the  second  heating.  Such  an  appear- 
ance is  always  noticeable  when  the  material  is  so  added. 

The  microscope  is  necessary  to  show  the  changes  in  the 


Fig.  5 — Etched  Section  Showing  Different  Zones  and  Location 
of    Photomicrographs 

transition  zones  and  the  most  important  of  these  is  the  one 
between  A  and  B.  Here  the  steel  has  been  decarbonized  by 
the  heat,  and  contains  probably  about  an  average  of  .4  per 
cent  carbon.  The  width  of  this  zone  is  from  .05  in.  to  .08  in., 
and  will  vary  with  the  temperature  and  its  duration.^    ,r 

The  zones  between  B  and  C,  and  C  and  D  are  wider, 
although  it  is  hard  to  give  the  dimensions.  And  while  there 
are  consideral^le  differences  in  the  structure  of  the  pearlite 
in  any  one  zone,  and  while  the  difference  between  what  might 
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h:i- 


Si>\IK  titiir  .mil.  liu-  wniii-  .iiumidii  w.i-  tlrawn  to  tin 
l\n  I  ilivii  it  was  rather  tuininon  practice  to  fill  up  slid 
'llat.>|Mjtji;'«%.^tt'el  tires,,  aiul  in  inakt-  Dllur  ni)aii>  <>t  ;i 
similar  iiaturi'.  I'\  t'u-inn  wrMiiiLi  nutluul-.  with  a  vuu  lu 
.-aviiiL'  the  iiutal  nl"  ihr  lire  whitli  wciuld  liavc  {<>  Ik-  lunu-il 
oil  t«i  runnvf  ihi-  llat  -put.  Ihi-  |)rattiu'  was  >tariiil  \<v- 
raii-r  nl'  thf  app.irviil  rt'^ultaiU  -aviim.  imt  niilx  in  tirr  iiiital. 
hut  in  npair  Mi>t  and  tinu-.  and  it'  the  iiiothod  was  >mct.'ssful 
it  i-  i/lix  i<.ii>  that  thi«  -aviim  wniild  lie  verv  ureat.      lUit  there 


Fg.    1 — Section   of   Tire   Showing   Welded    Flat    Spot. 

wa>  the  pos>ihility,  and  a  very  stroiis:;  one.  thai  -Luh  a  method 
was  in  reality  unsatistaitory,  and  iven  daiiiierou-,  hecau-e 
of  the  (  haime-i  jirodured  in  the  strut  ture  of  the  metal  by  the 
heat,   whieh   would   change  its  ])hysical  properiie>. 

A-  tin  writiT  knew  ot  n(»  te^t*  -liowinu'  what  had  otcurred 
ilutini:  anti  after  the  ui-ldini:.  he  derided  to  make  .-"ome  lor 
hi^  own  information.  an<l  the  results  >o  >lroniL;ly  confirmed 
hi»  lnlief>  that  they  are  lure  pn>emc(l  in  the  hope  that  those 
who  ma\  takt-  the  trouMi-  to  >tudy  the  matter  will  sec  the 
datiL;*  r  tpf  tin  prat  lice.  Tu-^ion  wildini:  pro.  i~-i-  are  capaMe 
of  wide  applitation.  l.ut  tlu\  are  not  a  panacea  and  should 
he  u>ed  with  discretion. 

I  .ir  till-  purpo>e  (if  te-t  a  -t  rap  tire  from  a  ^witdi  engine. 
>howii  in  I'iiis.  1  and  2.  was  selected  and  the  physical  and 
Ouinical  properties  were  obtained  from  the  manufacturer-. 
.V  (ompariMin  of  tiie>e  pmpertii-  with  the  A.  S.  J'.  M.  sjucih- 
caiioii-  {(ir  .-tandard  -witi  h  iinjine  tires  is  made  in  the  ac- 
com|ianyini:.  table,  and  shows  that  the  tire  selected  for  test 
m<t  all  the  re<iuirements.  ■..•-,... 

I  h«-  wehl  wa-  made  by  the  o\\ -atftylenc  p'rnre«<.  about 
'?j  in.  of  mital  beiui:  added  at  tlu'  thitkest  part  of  the  wi'ld. 
and  low  larlion  steel  wire  of  about  ."N  per  cent  carbon  con- 
tent wa-  w-id  a'  a  I'dler.     Aftir  alhiwinu'  tlie  tire  to  <  ool  to 


the  room  lomperaiure  it  wa>  nfaTked  <>ff  iii  sectiim*  be'u'inhtri ' 
.it  till'  ciTiter  of  the  weld,  and  t\ti  inline  IkxoiiiI  it.>  rnd,  as 
-liown  in  l"iu'-.  -  and  .v  I  he  -((.tion-  wrre  then  cut  ott  in  i 
jiouer  haik>au.  poli-hed.  ett  hed  aiul  |ihotoi,'raiihed.' 

I  he  etchiiiir  .-houid  that  it  wa-  ad\i-able  to  u-e  tiiree  test 
pien>  pi-r  settion.  anil  the-e  were  marked  (tii.  a-  -!n»wn  on 


I  ir.-  Ir. 
Ik.-  tC!>lt'l 

li-tisiic  slreiiRth J4I.rO0  lb. 

l-lIullKUlifll    ill    J    III....    il.l    I.i-r   Cfllt 

K'c<incti<)ii  of  area 29.1   per  cmt 

<  ;irl)iiii   1,-uiiti.  Ill "'>.-  I'fi"  »-iiit 

.M.nii!;iTi. Ml-, .Ti'i  per  tent 

l'lnis|.hiinis  . .047  |t-r  vent 

.Siil|ihur  ^. . , <r.v  iit-j  cciit 


SiH 


,-'.?"  K-r  c<t:l 


\.  >.  r:  M.. 

ii5.yi!0  itv;  •  ;■"•..  ■' 
x.»  I  <  1  cciit.-'  ■  •'•■."; 
12.0  rcr  cent  ■..-',. 

.70-.f>.S    in  r  .  i«t ,_     -i  ' 
.\>-ii  over  .rS't.itT  ciiit' 
.\<it  ovvr  .'It 'j.ci  'ctnt 
Not  iiVfir  .<.':i  j  cr  ct'Ht 
.15-.35  I  <  ;•  <  i-nr 


the  lines  on  Fie  -*.  which  also  ^how^  the  location,  marking 
and  hardne-i-  nulnbl•r^  obtaine<l  from  lirintll  and  -«.  lernscopc 
test>.  -%:"■■ 

These  test  pieces  were  markid  to  include,  .is  far  a~  could 


Fig.   2 — Tire    Marked   oft    m    Sections. 

be  sieii.  the  .■>ame  struituri-  a.>  .-houn  by  the  (.olorathin  pro- 
duci'd  by  the  etchini,'  in  Fii;.  5,  it  btini,^  tlesired  to  oi-tain  a 
nunibir  of  te.-t  pieces  from  ea(  h  t\pe  of  /.one.  1  or  e.xaniple, 
it  wa-  thouu'ht  that  ti'-t  pieies  4,  7,  10.  1  .>  and  1.^  '  Fi^.  .>) 
would  i»robably  ijive  nearly  the  .~ame  re-ult>,  but  tjuiie  differ- 
ent from  te-t  pieces  6.  *>.  12  and  14.  whidi  were  in  an  entirely 
dilYtrnu  zone,  as  shown  b\  the  «>t(hini;. 

I  he  numbers  in  Fit:.  2  were  the  ones  for  the  oriijinal  te-t 
l>ieces.  and  may  be  partly  .«een  in  Fig.  3,  stamped  into  the 
-ections.  The  white  numl^rs  in  Fig.  4  are  the  ones  later  <le- 
cided  on.  and  which  are  u-ed  throu<.'hout  this  article. 

It  appears  from  Fi-r.  .>  that  the  chanL'e-  of  -trmture  indi- 
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iiia\  I'l  iliviclcd  int<i  four  principal  zones.  'I'lic-e  arc 
x(ji<'.  -I-  ''"  a(l(K'<l  material:  /one  />'.  tlie  darkot  <ine  uliicli 
-fri-^  tl'«-'  ''•"^"■^  uruin,  liavinLi  Ikcii  iuated  aliove  the  tritiial 
r  and   rapidh'  cooled   l»\    condudion  of  tiu'  heal  to  the 

;  thi'  tire:  /one  ( '.  the  liiihte^t  out-  whidi  lia*  been  heated 


It  i>  important  to  rt!nenil>er  tliat.  wl.iile  the  /oiie>  ap|»ear  to 
be  rather  >harply  (Kriiied.  the  temperature  \va.s  not  uniform  in 
anv  one  /one  and  iiradatioii:^  within  ea(  h  /f)ne  max  be  olc 
>erved.  e\ce]it  in  /one  />,  whieh  lias  been  >ubiei  ted  <fnly  to  a 
stronii  dra\vin<;  heat.  >u<  Ii  a>  occur?  some  di-tan»e  iKuklof  tlie 


Fig.   3. — Sections   Cut    From   the   Tire   for  Test. 


Avitlun'lhl-  critical  ranee,  ami.  therefore,  -oftened.  and  /one 
7^  jniernKdiate  in  color,  uhiih  ha>  been  heated  below  the 
rrtti«;(i  raniie  ;ind,  therefore,  i^  not  ehanu'cd  from  the  oriijinal 
V'ifli  ',  _.,  rd  to  i:r.ain  .-i/c._  ,'lhi>  la.-t  Tepre---ent.>^,  a-  nearly  a> 


point  wluii  a  told  i  hi«-el  i>  tempered  after  harden inii^  1  his 
heat  lias  altered  the  physical  properties,  altbouiili  it  was  iKit- 
liiLlh cnoULrh  to  affi-et  the  irrain  >i/e.  .       ■  ""-■>■ 

riu  liu'hi  -eiti<;n  <»i  /<ine<'.  at  the  left  ofrl-li*.  5.  iV~'.cau»*cd.: 
i>y  the  material  in  that  vicinity  liavinu  been  lu-atwl  tWfte. 
I  he  addrtl  inatirial  was  here  tir.^t  applied  leniithwi.H^"  near 
the  llaiisji'.  and  laUr  the  welder  returned  aloim  the  <Alt>ide  of 
the  tire.  ii^uhiiiLj  in  tlu'  .-eiond  heating.  Suili  an  appear- 
ance is  always  noticeable  when  tlif  material  is  so  a<ld<*d. 

The  mitroscope   is  lH•ce^sary   to  >how  the  thantre^   in   the 


''^BH 


i«*:^»M 


Fig.   5 — Etched   Section  Showing   Different  Zone 
of    Photomicrographs 


■Van 


d  Location 


Fig.    4 — Sections    Poiished    and     Etched    Showing    the 
'•■•^  '.':.  Hardness  .Numbers    . ;   -  .    ■. 

iio»il.k.  ilic  original  condition  of  the  nutal  before  the  welding 
was  done.  There  are  al-o  narrow  transition  zones  between  A 
and  Z>.  B  and  (  ',  and  ( '  and  P.  whieh  will  1)C  considered  later. 


tran>ition  /one>  and  the  mo>t  important  of  these  is  the  one 
betwi-en  .1  and  />'.  Here  tlu-  >tiel  has  been  decarbonized  ijy 
the  heat,  and  t()ntain>-  iirobai^lx  aliout  an  averat:e  of  .4  per 
cent  carbon.  '1  he  witith  of  thi-  zone  is  from  .05  in.  to  .OS  in.. 
and  will  vary  with  the  temperature  and  its  duration.  ;.   .: 

The  zones  lietwien  H  and  C".  and  C  and  D  arc  wider, 
althouizh  it  i>  hard  to  udve  the  dimen>ions.  And  while  there 
are  considerable  difference-  in  the  structure  of  the  {»earlite 
in  an\  one  /oiu-.  and  while  the  differ«nce  between  what  nii<.,'ht 
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be  called  a  maximum  condition  in  one  zone  and  a  minimum 
condition  in  another  zone  may  be  small,  yet  the  average  con- 
dition in  one  zone  is  very  different  from  that  in  the  other 
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Flfl.  6 — Stress-Stiain   Curves   For  Original    IMaterlal. 

zone.     A  moderate  magnification  is  best  for  locating  such 
differences. 

Tensile  test  pieces  were  cut  from  each  section,  so  as  to  in- 
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Fig.  7 — Stress-Strain   Curves   For  Zones   C   and    O. 

elude  the  different  structures  as  nearly  as  possible  and  these 
were  taken  as  shown  by  the  white  figures  in  Fig.  4.  It  was 
necessary  to  take  them  across  the  tire,  and  while  objection 


may  be  raised  to  their  not  being  taken  parallel  with  the  r  j11- 
ing,  yet  as  the  object  was  to  see  if  any  difference  exi-ted 
between  the  physical  properties  of  the  different  structures, 
and  as  they  are  all  taken  in  the  same  direction,  it  is  believed 
that  the  results  are  comparative.  A  Berry  strain  gage  \vas 
used  to  obtain  the  elongation. 

It  should  be  remembered  that  it  was  impossible  to  get  he 
test  pieces  exactly  from  the  places  desired,  and  as  the  struc- 
ture throughout  any  zone  is  not  absolutely  uniform,  it  could 
not  be  expected  that  the  results  of  the  physical  tests  would 
be  exactly,  or  even  very  closely,  the  same  for what  appear  to 
be  the  same  zones.  But,  from  appearance,  test  pieces  1  ai.d 
23  would  be  in  the  same  zone — both  of  unaltered  material; 
4,  7,  13  and  15  would  belong  together,  and  so  would  6,  9  and 
14.  No.  5  would  seem  to  be  in  a  class  by  itself.  (These 
are  the  only  test  pieces  from  which  accurate  results  were  ob- 
tained.) It  is  rather  noticeable  that  the  stress-strain  dia- 
grams confirm  these  conclusions,  as  shown  in  Figs.  6,  7  and  8. 
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The  curves  for  test  pieces  1  and  23  are  of  the  same  type, 
and  lie  remarkably  close  together.  Those  for  4,  7,  13  and  15 
are  of  a  much  different  type,  the  elastic  limit  being  noticeably 
higher,  and  the  material  being  much  more  brittle.  Those 
for  6,  9  and  14  show  a  still  different  type,  of  a  characteristic 
general  shape,  with  a  much  lower  tensile  strength,  but  with 
the  elastic  limit  nearly  the  same  as  1  and  23.  No.  5  is 
somewhat  different  from  the  other  three  types,  but  approaches 
6,  9  and  14  most  closely,  and  so  is  shown  on  that  diagram. 

The  average  physical  properties  of  the  different  zones  are 
shown  in  the  table  on  the  following  page. 

Almost  a  casual  glance  at  this  table  will  show  the  great 
changes  that  have  taken  place  in  the  tire  due  to  the  heat. 
In  all  cases,  the  tensile  strength  is  lowered.  In  the  dark- 
ened section,  zone  B,  which,  in  places,  occupies  about  half  the 
area,  the  elastic  limit  has  been  raised  over  25  per  cent,  and 
the  elongation  and  reduction  of  area  decreased  over  50  per 
cent.  Certainly  if  the  physical  qualities  shown  by  the  origi- 
nal mater...]  are  within  reasonable  distance  of  what  is  correct 
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for  tire  steel,  those  in  zone  B  should  not  be  tolerated,  and  the 
11  per  cent  decrease  in  tensile  strength  of  zones  C  and  D 
should  at  least  be  looked  on  with  suspicion. 

The  Brinell  and  scleroscope  figures  are  given  in  Figs.  4 
and  9.  Both  of  them  indicate  in  a  very  striking  way  the  dif- 
ferences in  the  zones,  and  the  scleroscope  figures  in  Fig.  9  show 
clearly  the  gradations  in  the  zones  before  referred  to.  Both 
appear  to  be  more  nearly  related  to  the  elastic  limit  than 
to  the  tensile  strength.  It  will  be  noted  that  the  metal  in  the 
zones  as  laid  out  shows  to  be  fairly  uniform  in  any  one  zone, 
but  that  the  zones  differ  quite  widely  from  each  other. 

Zone  A  is  very  soft  as  it  is  composed  of  low  carbon  mate- 
rial, and  no  readings  are  given  as  they  would  not  bear  on  the 
subject. 

The  metal  in  zone  B  is  quite  uniform,  and  is  in  harder 
condition  than  the  rest  of  the  tire  metal.  This  is  as  would  be 
expected,  as  the  metal  in  this  zone  received  a  virtual  quench. 

The  metal  in  zone  C  is  necessarily  less  uniform  than  in 
zone  B,  as  the  condition  of  the  metal  in  this  zone  varies  some- 
what from  one  side  of  the  critical  range  (within  which  this 
metal  was  heated)  to  the  other.     This  zone  has  the  softest 


The    average    hardness   of   the    different    zones    may    be 
given  as : 

Brinell  Scleroscope 

Zone  B 300  49 

Zone   C 248  3» 

Zone  Z? 263  42 

Original «jr.<'^ 26S  44 


.^ 

A 

Fig.    9 — Limits   of   Zones    Determined    by    Hardness    Tests. 


metal  of  any  zone  throughout  the  tire,  as  would  be  expected. 
The  metal  in  zone  D  shows  the  effect  of  the  heating  of  the 
tire  during  welding  and  it  has  an  effect  of  a  more  or  less 
severe  "draw"  (by  "draw"  is  meant  a  heating  to  and  cooling 
from  a  temperature  which  is  below  the  critical  range).    This 


MACRO-   AND    MICRO-STRUCTURE 

Photomicrographs,  Figs  10  to  30,  show  the  structure  of  the 
test  pieces  3-16  in.  from  the  fracture,  and  of  several  sf)Ots 
located  and  numbered  in  Fig.  5.  One  series  was  taken  at 
430  diameters  and  another  at  1,200  diameters.     It  is  difficult. 


Zone  Test  pieces 

Original     1.  23 

B      4.  7.   13.   15 

C     &    D 5,  6,  9.   14 


Tensile 

strength 

Elastic 
limit 

Elongation 
in  2  in. 

125.250 
120.900 
110.800 

45.750 
57.700 
45.500 

3.25  per  cent 
1.50  per  cent 
3.88  per  cent 

Reduction 
of  area 

2.97  per  cent 
1.45  per  cent 
3.07  per  cent 


Hardness 
Brinell      Scleroscope 

263  43 
298  49 
245       40 


Modulus  of 
Elasticity 
28,950.000 
29,990,000 
29,950.000 


Modulus  of 
Resilience 

56.1 
55.9 
34.4 


metal  may,  therefore,  be  expected  to  show  some  lack  of  uni- 
formity in  hardness.  If,  however,  the  metal  at  approximately 
equal  distances  from  the  line  of  the  critical  range  be  com- 
pared, it  will  be  seen  that  the  hardness  is  as  uniform  as 
might  be  expected. 


in  some  cases,  at  either  of  these  powers,  especially  the  higher 
one,  to  select  a  representative  field,  because  of  the  great 
variation  in  even  a  short  distance;  but  an  endeavor  was  made 
to  come  as  close  to  the  desired  result  as  possible,  a  number 
of  photomicrographs  being  made  from  each  test  piece,  and 
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Fig.   10 — Test   Piece   1^430   DIa. 


Fig.  13— Test  Piece  23—1200  Dia. 


Fig.    16 — Test    Piece    5^-430    DIa. 


Fig.    19 — Test    Piece    6 — 1200    Dia. 


x> 


i?3»JB: 


*^^^ 


Fig.    22— Spot    2.    Fig.    5—50    Dia. 


Fig.    25 — Spot    6.    Fig.    5 — 430    Dia. 


Fig.  28— Spot  10,   Fig.  31—50  Dia. 


Fig.  11— Test  Piece  1—1200  Dia. 


Fig.    14 — Test   Piece   15 — 430    Dia. 


Fig.    17 — Test   Piece 


-1200    Dia. 


Fig.    20 — Test     Piece    9^-430     Dia. 


Fig.  23— Spot  4,   Fig.   5 — ^30   Dia. 


Fig.    26 — Spot    7.    Fig.    5 — 430    Dia. 


Fig.  29— Spot  11,  Fig.  31—50  Dia. 


Fig.  12— Test  Piece  23—430  Dia. 


Fig.   15— Test   Piece  15—1200  Dia. 


Fig.    18— Test    Piece    6 — 430    Dia. 


Fig.   21— Test    Piece  9—1200    Dia. 


Fig.  24— Spot   5,    Fig.  5 — *30    Dia. 


Fig.  27— Spot   8,    Fig.    5 — 430    Dia. 


.'5- 5^-'Ss^V>.. 


Fig.   30— Spot   12,    Fig.   31—200   DIa. 


Photomicrographs   Showing   Changes   in   Structure   of   Welded    Steel   Tires   Due  to   Overheating. 
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the  one  appearing  closest  to  the  average  being  selected  as 
representative.  It  was  the  aim  to  correlate,  if  possible,  the 
physical  properties  and  the  microstructure,  and  although  this 
can  be  done  only  in  a  general  way,  there  seems  to  be  a  fair 
degree  of  correspondence. 

The  following  table,  using  the  nomenclature  of  Howe  and 
LevA'  for  the  different  varieties  of  pearlite,*  gives  a  fair  idea 
of  the  essential  differences  in  the  zones,  and  should  be  com- 
pared with  Figs.  10  to  30. 

Zone  430  diameters  1,200  diameters  Tensile  Elastic 

strenjjth  limit 

B Sorbite,    sublamellar     \"ery  fine  lamellar      120,900  1b.       57,700  1b. 

pearlite,    ferrite.  pearlite,  sorbite, 

ferrite. 

C Sublamellar  pearlite.    Sublamellar  pearl-     110,8001b.      45,400  lb. 

sorbite.  ite. 

D Sublamellar  pearlite,    Fine  lamellar     110,8001b.      45,4001b. 

sorbite.  pearlite. 

OriRinal Lamellar       pearlite.    Very  fine  lamellar      125,250  lb.      45,750  lb. 

sorbite.  pearlite. 

It  is  interesting  to  note  that  the  elastic  limit  in  zones  C 
and  D  varies  but  little  from  that  of  the  original,  while  the 
tensile  strength  is  much  less.  Howe  and  Levyf  discovered 
that,  under  certain  conditions  of  heating  and  cooling,  steel 


Under  higher  magnification  (1,200  diameters)  the  sorbitic 
parts  shown  inJFigs.  23  and  27  usually  resolve  into  lamellar 
pearlite,  those  in  Fig.  27  being  coarser  than  in  Fig.  23.  This 
can  also  be  seen  by  comparing  Figs.  10  and  12  with  Figs.  11 
and  13. 

Zone  C,  Fig.  25,  is  practically  free  from  lamellar  pearlite 
and  sorbite,  and  is  composed  almost  entirely  of  what  Howe 
and  Levy  call  sub-lamellar  and  granular  pearlites.  It  is  very 
similar  to  Fig.  20.  The  intermediate  zone,  between  zones 
C  and  D,  consists  of  a  mixture  of  the  elements  of  the  two 
zbnes,  and  is  shown  in  Fig.  26,  which  shows  both  lamellar 
and  sub-lamellar  pearlites. 

The  transition  zone  between  zones  B  and  C  as  .shown  in 
Fig.  24,  consists  of  a  mixture  of  sorbite  and  sub-lamellar 
pearlite. 

Fig.  28  shows  the  effect  of  simply  heating  the  tire  to  the 
melting  point,  and  Fig.  30  shows  the  change  at  a  higher  mag- 
nification, from  which  it  would  appear  that  the  carl>on  has 
been  reduced,  at  least  in  places,  to  about  .4  per  cent. 

Fig.  22  shows  the  transition  zone  between  zones  A  and  B. 
The  decarbonization  of  the  original  material  is  clearlv  shown 


FIfl.   31— structure  of  Test   Piece  After   Being    Heated   to  the   Melting  Point — 3.5  Diameter 


of  .92  per  cent  carbon  loses  much  of  its  tensile  strength,  while 
the  elastic  limit  is  but  little  affected.  It  may  be  considered 
that  the  above  figures  tend  to  confirm  this,  although  the  tem- 
peratures and  rates  of  cooling  are  not  accurately  known;  also, 
the  test  pieces  were  taken  crosswise  of  the  tire,  so  that  actual 
comparisons  cannot  be  made.  But  it  appears  that  breaking 
up  of  the  cenientite  in  the  pearlite,  or,  in  other  words,  deviat- 
ing from  normal  lamellar  pearlite,  decreases  the  tensile 
strength  materially,  though  it  may  not  affect  the  elastic  limit. 

The  change  in  structure  is  well  shown  in  Figs.  23,  25  and 
27,  at  a  magnification  of  430  diameters,  and  should  be  com- 
pared with  Figs.  10  and  12.  They  are  taken  from  the 
section  shown  in  Fig.  5,  at  the  points  marked  4,  6  and  8.  At 
this  magnification,  the  structure  in  Fig.  23  is  much  more  sor- 
bitic and  also  finer  grained  than  that  in  either  Figs.  25  or  27. 
and  it  would  be  expected  that  such  material  would  be 
stronger,  but  more  brittle,  than  materials  typified  l)y  the  other 
photographs. 

It  should  be  noted  that,  in  zone  B,  there  are  frequent  plates 
of  free  ferrite.  which  are  rarely  seen  in  zones  C  and  D. 

*TournaI  of  the  Ircn  and  Steel  Institute,  1916,  No.   11.  page  220. 
tjournal   of  the  Iron  and  Steel   Institute,   1916,   Vol.   II.   page  233. 


by  the  white  ferrite  films  around  the  grains  in  the  left  half 
of  the  photograph.    The  right  half  shows  the  added  materiaL 

This  is  another  matter  that  militates  again.st  the  use  of  any 
welding  process  in  connection  with  tires.  The  heat,  com- 
bined with  the  oxygen  in  the  air,  will  certainly  remove  from 
the  steel  some  of  its  carbon,  thus  making  it  unsuitable  for 
tires.  It  might  be  thought  that  such  a  loss  could  be  counter- 
balanced by  using  a  higher  carbon  steel  for  the  added  ma- 
terial. But  this  is  not  possible  entirely,  and  even  then  not 
beyond  a  certain  limit,  which  limit  is  too  low.  For  example, 
the  simple  melting  of  a  piece  of  tire  steel,  before  adding  any 
material,  produces  a  structure  as  shown  in  Fig.  31  at  the 
right;  while  the  use  of  drill  rod  containing  about  .<?  per  cent 
carbon  results  as  shown  in  the  same  figure  at  the  left. 

It  also  appears  that  the  higher  the  carbon,  the  greater  the 
proportionate  amount  burnt  out  in  a  given  time;  i.  e.,  if  a 
.9  per  cent  carbon  rod  is  used,  the  carbon  will  probably  be 
reduced,  as  shown  roughly  by  the  microscope,  to  between  .5 
per  cent  and  .6  per  cent,  or  a  reduction  of  about  40  per  cent. 
There  is  certainly  no  such  reduction  in  the  case  of  .08  per 
cent  to  .10  per  cent  carbon  steel. 

Again.  Fig  29  shows  clearly  that,  in  melting  the  tire  steel, 
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Fiq.    K — Test    Piece    1 — 430   Dm 


Fiq.    13— Test   Piece  23—1200   Din. 


.^•O.    '1^ — Test     Piece    5 — J30    Dm. 


^ 


Fig.    1.9— Test  |»iWe   6—1200    Dm. 
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gr.    6— 50    Din. 

Fip.    25— Spot    6.    Fifl.    5 — 130    Di.i. 
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Fiq.   2i  —  Sprt    10.    Fig.    31 — 50    Dia. 


Fiq.   11 — Test   Piece  1  — 1200  Dia. 


Fig      14 — Test    Piece    15 — >30    Dia. 
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Fiq.    17 — Test    Piece    5 — 1200    Di.i. 
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Fiq.     20 — Test     Piece    9 — 130     Dia. 


Fiq.    25— Spot    4.    Fig.    5 — 430    Din. 
Fiq.    2e. — Spot    7.    Fig.    5 — 130    Dm. 
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Fig.  29 — Spot   11,    Fig.    31—50    Din. 
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Fig.   12 — Test  Piece  23 — 430  Dia. 


Fig.   15 — Test   Piece   15 — 1200   Dia. 


Fig.     18— Test     Piece    6 — 130     Dia. 
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Fiq.    21 — Test    Piece    9 — 1200    Din. 
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Fiq.   24 — Spot    5.    Fig.   5 — }30    Dia. 


Fig.   27— Spot   8.    Fig.    5—430    Dia. 
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Fig.    30— Spot    12.    Fig.    31—200    Dia. 


Photomicrographs    Showing    Changes    in    Structure   of    Welded    Steel    Tires    Due   to    Overheating. 
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((n<    ,iiij«.aiiiiLi   (_l()-i->t   to   tlu'   awram.-    Irmul;   -<.'K(tc<l    a- 

.iri~cnlalivc.      It  \va>  tlu;  aim  to  cornlati'.  if  j)os>il)le.  the 

;.i>v>ical  [)roportii'?  and  the  micro>tructurc,  and  altliouizli  tlu^ 

,.in  lie  done  only  in  a  pjeneral  way.  there  >ecm<  to  ho  a  fair 

,  .'j^Tci.'  of  (  orrf-poiulcncx'. 

I  hf  folIiiuiiiLr  talile.  ii>ini:  the  iionu-ni  lalure  of  Howe-  and 
Low  for  tli»  iliffiTciit  varieties  of  pearlitc*  cjive,*  a  fair  idea 
,,:'  the  oMinial  iliffiTfim-  in  thr  /.one>.  and  «hiiuli|  Ik-  r 
;.,ire(l  widi   I'inv   1"  to   -in. ,  ., 


oni- 


.^iin' 


■k !•!  .iiMiiit'tcrs       •. '4,-'io  iiraiiiitt'is 


S'Ttiiii-,    stihi.'iinrllar  \\r\  ruio  laiiu-IIar 

ncarlito,    li  rritt.  ji  arliic,  sorliitc, 
l\  iiilc. 

.  Milil.i'iicll.ii   I'carlite,  Siililaim  liar  i^rail- 

><>rbite.  iti-. 

Siiblainellar  pearlitc.  Fine   lamellar 

Mirbiic.               _  I'larjitf. 

.TAfijinal.^  •  ■  .'•■'""'•liar        rcarlite.  X'try  tme  laiiuljar 

'-'   -    '              ■  '    -orhitc.  I'f.irlite. 


1\  ii-il< 
-ncm;il', 

IJ'i/'OOll.. 

ll'i.SoOll'. 
110.800  lb. 
135.2S0  1h. 


F-l-iMic 
limit 

5r.rori  h.. 

45.4IK1  II,. 

45.400  11.. 

45.r.=;o  !i. 


ll  i-  !iitrir.--tiiiL.'  to  note-  that  llie  rla>tie  limit  in  /ones  C 
.■■and  /'  vaiii-  liut  little  from  that  ot  the  original,  while  the 
•liMi'llc  stnnirth  i>  much  les.s.     Howe  and  Levyf  discovered 

that.,  limit  r  ..Ttain   Minditions  of   luatinLr  ;in<l   rooliiiLT.   -Wr] 


I'lidir  hijjIuT 'nviCTification  (1.2<>f)  diaimtt-r-)  tin-  >orl)itic 
l)art-  «Iiowii  in  Vi>i>.  2,S  and  27  u-ually  re-olw  into  lamellar 
luarlitr,  tiio>e  in  Fig.  27  being  coarst-r  than  in  Fig.  2.>.  Thi* 
ean  al>()  be  .«een  by  romjiaring  Figs.  lU  and  12  with  Fias.  11 
and  IS. 

Zoiu-  C  l"ig.  25,  i>  practically  free  from  lamellar  pcarlite 
and  -orbitr.  and  is  c< imposed  almo>t  entirely  of  wiiat  Howe 
and  Levy  (all  >ub-lamellar  and  granular  pearliie>.  It  i>  wry 
-imilar  to  l"i<:.  2<>.  Tlu  intermediatt-  /«iiu-.  between  /ones 
("  and  J).  K)n.-ist>  of  a  mixture  of  the  elements  ot  the  two 
/one^.  and  i>  ^hown  in  Fig.  2<).  which  shows  Imth  lamellar 
and -ub-Ianiellar  pearlites.  ; 

lin-  iran-ition  zone  between  7otu"=  B  and  C  a>  «lio\\ii  in 
i  iu.  24.  ion,-i.-ls  ot  a  mixture  of  .-orbite  ami  -ul>-lamcliur 
pearlitei   v- :  •   .'<',.;;.:  •'■.:;:^'v.  '    v  ■  V'- 

lig.  2.S  .-iiow-  tlie  effect  of  .simply  heating  tjje  tire  to  the 
melting;  jioint.  and  Fig.  M^  shows  the  changi-  at  a  higher  mau- 
iiifiiation.  from  uiiitli  it  would  aj'pear  that  tlu'  larlnai  ha> 
U'cn  reduced,  at  lea>t  in  |ilaces.  to  about  .4  percent,        -      -  : 

I'iL'.  22  -how-  the  Uan^ition  /on»-  between  zones. I  and  li. 
rile  ijei  arboiii/atioii  of  llii   ori'jiiial  niatt'rial  i-  «learl\   »hown 


Fig.    31 — Structure   of  Test    Piece    After    Being    Heated    to   the    Melting   Point — 3.5   Diameter 


of  .'/2  [iv-r  t^eni  i-arl>on  lo^e^  nuu  h  of  il>  ten>ile  .-treiigth.  while 
the  el.i-tii  limit  is  but  little  affecteil.  It  may  be  considered 
that  the  above  figures  tend  to  confirm  tlii-.  altliough  the  tem- 
perature- and  rate-  of  looling  are  not  at  curalely  known:  al-o. 
the  te>t  pieces  were  taken  cro>.-wise  of  the  tire,  so  that  actual 
comp"ari-oii-  ■  aniiot  lie  made.  but  it  ap|iear-  that  lireaking 
Up  of  the  celiU'iitite  in  the  pcarlite.  or.  in  other  \v(ird-.  deviat- 
ini;  from  normal  laimllar  pearlitc.  decrease-  the  ten-ile 
-treiigth  maiiTially.  though  it  may  not  affeU  the  ela-tic  limit. 

The  ( li.mge  in  -truiture  i-  well  shown  in  1- ig-.  2.-'.  2.->  and 
27.  al  a  magnifi(  ation  of  4.>0  diameters,  aiid  shouhl  be  com- 
pared with  Figs.  10  and  12.  They  are  taken  from  tlu 
section  -liown  in  Fig.  5.  at  the  jioints  market!  4.  o  ami  >>.  At 
thi-  magnification,  tlu'  .-tructure  in  Fig.  2.^  i-  mm  li  moite  -or- 
I'ilK  and  al-o  liner  grained  than  that  in  either  Fig-.  25  or  27. 
and  it  would  be  cxpecterl  that  -uch  material  would  be 
^tronirer.  liut  more  brittle.,  than  material.-  t\  j>il"ied  b\  the  other 
pliotoszraph-.    '    •    ■     "\-'--"  r'-^'^^  ■::;-■  ■■     ■    >    ..; 

It  -hould  be  noted  that,  in  /one  7>.  there  are  freijUeiit  plate- 
of  free  ferritc.   which  are  rarely  seen   in  /one-  C  and   D. 

.tntirnal  ..|   the  Iriti  and  St.il   Itistituto,  1916,  No.   11.  page  2-0. 
^•fovr— i'      f  !^c  Tr..ti   .Tii.l   Stid    luslimti-.    Kn6.  W.I.    TI.    -i-o    J^'.". 


1«\  the  white  ferritc  films  around  the  grain-  in  the  left  half 
of  the  photograjih.     The  right  half  shows  the  added  material. 

This  i-  another  matter  that  mibtate>  ai;ain-t  the  u-e  of  any 
welding  proccs-  in  connection  with  tires.  The  luiit,  -om- 
I'ined  with  the  oxv^en  in  the  air.  will  ceitainlv  renKjvi  from 
the  -tcrl  -ome  of  its  carl »on.  thus  making  it  unsuitable  ]>>r 
tire-.  It  might  i>e  thought  that  -u«  h  a  lo-s  couhl  be  tounler- 
balaiKid  li\  u-ing  a  higher  <arbon  -tcel  for  the  added  in,i- 
terial.  but  ihi-  i-  not  po--ible  entirely,  and  even  then  mn 
i»eyi;iid  a  eiTtain  limit,  whi*  h  limit  i>  Um)  low.  For  exami»le. 
the  -iniple  melting  of  a  |»ie«e  i>{  tire  steel,  before  adding  any 
niilerial.  produce^  a  -tructure  a-  -hown  in  Fig.  >]  at  the 
riuiit:  while  llie  u-e  of  ilrill  rod  eontainiiiii  about  .''  per  cent 
larboii  ri-ull-  a-  -hown  in  the  -ame  figure  at  the  left. 

It  a  1-0  appear-  that  the  higher  the  carbon,  the  greatei"  the 
fyroporlioniir  amount  burnt  out  in  a  given  time:  i.  e..  if  a 
.')  |ier  « iiit  carbon  r<<i  is  u^d.  the  carbon  will  ])robabI\  be 
redmed.  as  shown  roughlx  b\  the  microscojX'.  to  between  .5 
pir  (ein  aiitl  .6  jkt  cent,  or  a  reduction  of  about  4o  per  cent. 
riurc'  i-  *<rtainly  no  such  rc^cluction  in  the  ca-e uf  .o.s  j>er 
cent  to  JH  per  cent  carbon  .-tcel. 

.\uain.  Fig  20  shows  clcarlv  that,  in  mcltini:  the  tife  steel. 
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and  addinji  .^  jkt  cent  carbon  material,  there  are  four  zones; 
the  original  metal  .1,  with  its  carbon  content  unchanged;  the 
original  material  partly  decarbonized  by  the  heat,  but  not 
melted  B:  the  original  metal,  melted  and  further  decarbonized 
C,  and  the  added  material,  partly  decarbonized  (not  shown), 
s  It  is  evidently  not  possible  to  change  any  of  the  last  three 
zones  to  the  same  condition  as  the  original  tire  metal,  either 
with  regard  to  grain  size,  carbon  content,  character  of  pearlite 
or  physical  characteristics.  Therefore,  it  appears  to  the 
writer  futile  to  experiment  with  different  added  materials, 
even  if  no  damage  of  other  kinds  were  done  to  the  tire. 

It  is  not  believed  necessary  to  elaborate  other  objections; 
but  one  point  should  be  spoken  of.  While  the  writer  is  not 
familiar  with  all  the  torches  on  the  market,  yet  none  of 
those  he  knows  of  has  sufficient  capacity  to  make  a  sound 
weld  in  a  tire  3^  in.  thick  without  preheating  the  tire;  and, 
of  course,  such  treatment  would  have  as  bad,  if  not  worse 
results,  as  the  welding. 

'J  he  following  objections  to  fusion  welding,  as  applied  to 
tires,  are  the  principal  ones: 

First:  The  physical  properties  of  the  tire  are  seriously 
altered  by  the  heat  applied. 

Second:  It  is  impossible  that  the  added  metal  be  of  the 
same  ciuality  as  the  original. 

Of  cour.se,  the  former  is  the  more  important. 
Now  it  may  be  urged  that  the  fusion  welding  of  tires  is 
a  justifiable  emergency  measure  under  present  war  condi- 
tions. While  the  writer  believes  it  a  dangerous  practice,  it 
might  be  permissible  in  certain  cases  where  danger  would 
be  a  minimum,  .say  in  the  case  of  switching  engines  in  light 
service,  liut  in  times  of  stress  in  railroad  service,  tem- 
porary repairs  are  less  useful  than  during  periods  of  light 
traffic,  because  any  accident  causes  worse  congestion.  And 
there  is  much  more  chance  of  loss  of  life  when  large  num- 
bers of  people  are  being  transported,  as  at  present,  than 
under  normal  conditions,  from  any  kind  of  accident.  So  it 
appears  that  any  i)ractice  carrying  with  it  an  element  of 
danger,  should  not  be  permitted,  especially  during  periods 
of  stress  and  hard  service. 

Of  course,  it  would  be  entirely  possible  to  restore  the 
condition  of  the  heat  changed  parts  of  the  tire  to  their 
normal  state  by  proper  heat  treatment.  There  can  be  no 
objection  to  this,  provided  it  is  properly  done.  Practically 
no  railroad  shop  has  facilities  for  this  work,  although  they 
could  be  readily  provided.  On  the  other  hand,  it  is  a  ques- 
tion if  the  number  of  slid  flat  tires  is  sufficient  to  justify  the 
installing  of  the  apparatus  necessary,  and,  under  proper  coii- 
ditions  of  Ijrake  equipment,  etc.,  there  should  be  little  of  this 

trouble. 

So  that,  everything  considered,  it  is  seriously  a  question 
if  a  practice  attended  with  such  possibilities  of  danger  should 
be  followed  unless  the  heat  treatment  referred  to  can  be 
accurately  carried  out. 


WELDING  TUBES  IN  THE  FIREBOX 

On  page  35  of  the  January,  1918,  issue  of  the  Railway 
Mechanical  Engineer  appeared  a  sketch  and  a  brief  descrip- 
tion of  a  method  of  welding  tubes  in  the  firebox  tube  sheets, 
which  has  proved  successful  in  preventing  trouble  from 
honeycombing.  Since  the  publication  of  the  article  referred 
to,  our  attention  has  been  called  to  the  fact  that  this  method 
of  welding  in  tubes  was  developed  on  the  Chicago  &  North 
Western,  and  an  application  for  a  patent  on  the  method 
was  filed  early  in  1916. 


Thf  total  exports  to  U.  S.  from  Engl.and  in  1917  had 
an  aggregate  value  of  $262,891,937,  against  $305,414,269  in 
1916,*according  to  a  cable  from  the  American  Consul  Gen- 
eral at  London  under  date  of  January  2. 


TERMINAL  TIME  SAVING* 

BY  M.  F.  C. 

Saving  time  is  equivalent  to  conserving  energy  provided 
there  is  a  storage  capacity.  To  save  two  or  three  hours  at 
a  terminal  by  some  adroit  movement  and  then  fail  to  turn 
the  gain  to  a  profitable  account  is  like  putting  good  money 
into  a  bad  pocket.  A  device  that  really  performs  and  actu- 
all>'  reduces  the  cost  beyond  the  peradventure  of  a  doubt  i; 
the  thing  sought  and  we  must  take  it  into  account.  It  at 
least  deserves  notice  if  not  analysis.  At  this  critical  junc- 
ture wiicn  men  and  machinery  are  at  a  tremendous  premium, 
an  hour  a  day  per  locomotive  is  a  big  item  and  per  car  yet 
more.  It  represents  11  per  cent  of  man's  energy  and  a 
pro[)ortionate  percentage  of  revenue  to  the  railroad,  for  loco- 
motives and  cars  are  only  earning  money  for  the  roads  when 
activel}-  engaged  in  service.  Turning  a  locomotive,  there- 
fore from  inactivity  quickly  to  activity  is  doing  a  big  bit 
toward  production.  The  main  money  maker — the  biggest 
single  factor — the  locomotive  must  be  kept  going  in  order 
to  bring  home  results.  For  this  main  reason  and  obvious 
others,  its  every  move  should  be  studied. 

A\' inter  is  a  strenuous  season  for  those  at  the  terminals — a 
very  decided  taste  of  trench  life.  With  congested  engine 
houses  and  facilities  generally  inadequate,  the  outlook  is 
anything  but  inviting.  What  can  be  done  to  improve  these 
conditions  and  force  our  equipment  into  quicker  service? 
About  all  that  anyone  can  do  is  to  prepare  to  take  care  of  as 
man\-  locomotives  on  the  outside  as  it  is  possible  to  do. 
Extra  inspection  pits,  invaluable  things,  an  auxiliary  steam 
line,  air  line  and  portable  tools  with  work  sheds  here  and 
there  will  add  greatly  to  the  convenience  of  the  men  from 
whom  we  reluctlantly  accept  excuses.  Pits  are  necessary 
adjuncts  to  an  engine  terminal  and  locomotives  must  be 
placed  over  them  in  order  that  the  inspection  and  repairs  be 
made  properly.  Sheds  should  l)e  constructed  to  shelter  the 
kx-omotives  and  repair  crews.  No  mechanic  can  do  justice 
to  a  job  in  a  cold  sleety  rain  with  snow  and  slush  up  to  his 
ankles.  Pits  of  concrete  and  wood  construction  can  be 
built  rapidly  and  second-hand  piping  may  be  used  for  steam, 
water  and  air  lines  in  emergency.  By  putting  enough  men 
on  the  job,  shelters  may  ])e  erected  in  a  short  time.  Some 
large  buildings  have  been  built  and  made  habitable  at  gov- 
ernment camps  in  3  to  4  days. 

A  locomotive  coming  in  from  its  run  should  go  first  to 
the  ash  pit;  from  there  it  should  go  into  the  house  and 
over  the  pit.  After  inspection  the  boiler  should  be  blown 
out,  washed  and  filled,  and  the  necessary  repairs  made  to 
the  locomotive.  There  should  be  no  interruption  to  these 
operations — if  there  is,  the  system  is  not  working  as  it 
should.  The  coal  and  water  should  be  taken  after  the  loco- 
motive has  been  repaired.  There  is  no  economy  in  taking 
coal  and  water  sooner  as  the  tank  requires  careful  inspection 
as  well  as  the  engine.  Caring  for  locomotives  in  the  open 
at  best  is  a  questionable  practice.  It  is  altogether  imprac- 
ticable in  extremely  cold  climates.  It  can  be  done  in  an 
emergency.  It  is  greatly  to  be  regretted  that  many  engine 
hou.'^es  and  their  adjacent  track  connections  are  so  awkward 
and  clumsy.  Having  to  pass  locomotives  over  the  turn  table 
to  coal,  ash  or  water  is  a  sure  indication  that  the  layout 
is  faulty.  The  .shortest  possible  distance  for  accomplishing 
this  turn  around  is  the  correct  distance  to  be  allowed.  Much 
valuable  time  is  lost  due  to  the  fact  that  locomotive  move- 
ments are  too  roundabout. 

I  am  fully  aware  that  many  of  our  engine  houses  are 
the  products  of  engineers  of  the  old  school.  I  mean  no 
disrespect  to  them — they  wrought  well  with  the  problems  of 
their  day,  but  that  day  has  departed,  it  is  gone  forever  and 
we  are  face  to  face  with  the  indisputable  facts,  powerful 
locomotives,  abnormal  labor  conditions  and  business  heaped 

•Entered  in  the  engine  terminal  competition. 
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up,  and  running  over  with  antiquated  facilities  to  contend' 
vith  at  many  points.    We  want  no  more  round  houses,  it  is 

modern  round  shop  we  require.  To  overcome  these  handi- 
.  aps  it  is  now  necessary  to  study  closely  side  stepping  and 
liickward  engine  movements  of  every  kind  and  plan  to  move 
them  in  and  out  in  as  straight  a  line  as  possible  touching 
ihe  various  points  of  contact  indicated.  It  is  entirely  feasible 
ID  do  this  with  wide  awake  energetic  supervision;  many  miles 
mav  be  eliminated  by  avoiding  false  moves. 

The  very  practical  question  which  is  now  before  every 
niotive  power  and  transportation  department  is,  how  quickly 
(.an  we  return  our  locomotives  to  service  upon  arrival  and 
wliat  is  the  least  time  consumed  for  needed  repairs.  A  boiler 
washing  system  in  full  operation  will  reduce  the  time  as 
effectively  as  any  single  feature  I  know  of.  We  cannot 
redesign  the  engine  houses  quickly  and  satisfactorily,  but 
I. oiler  washing  systems  may  be  put  in  on  short  notice.  This 
will  reduce  the  time  from  2  to  2 5^  hours  over  the  old  hand 
method  and  cut  down  the  boiler  repairs  enormously.  While 
doing  this  by  all  means  install  a  good  big  boiler  so  that 
there  will  be  an  abundance  of  steam  for  blower  purposes. 
Much  time  may  be  consumed  waiting  on  a  weak  steam 
pressure  line.  Have  these  boilers  carry  at  least  125  lb. 
pressure.  Wc  have  recently  taken  out  a  large  healthy  boiler 
in  order  to  install  one  of  a  better  sustaining  capacity  and 
high  pressure.  We  are  also  putting  in  a  number  of  addi- 
tional washout  systems  at  the  extra  busy  points,  each  of 
which  carries  with  it  a  150  h.p.  locomotive  type  boiler.  By 
this  method  for  example  we  are  able  to  take  care  of  170 
to  180  locomotives  with  a  twenty  stall  engine  house.  It  is 
nevertheless,  a  "nip  and  tuck,"  day,  night  and  holiday  propo- 
sition under  ideal  weather  conditions. 

.\  boiler  washing  system,  locomotive  cleaning  device,  in- 
spection pits,  a  portable  welding  and  cutting  outfit,  an  abund- 
ance of  steam  and  air,  a  well  equipped  tool  room  centrally 
located  so  that  a  tool  may  be  had  upon  a  moment's  notice 
(la\-  or  night,  conveniently  located  grinders,  drills  and  other 
machine  shop  tools  will  work  wonders  even  at  an  old  fash- 
ioned terminal.  It  has  been  stated  by  able  men  who  have 
studied  the  matter  that  locomotives  are  in  the  hands  of  the 
mechanical  department,  being  prepared  fo  move  tonnage 
53.9  per  cent  of  the  time,  therefore  offer  a  bonus  for  a 
15  per  cent  reduction  of  this  and  note  the  results  for  the 
next  six  months.  If  this  does  not  revolutionize  the  old 
terminal,  nothing  will. 


TESTS  OF  OXY-AGETYLENE  WELDED 
JOINTS  IN  STEEL  PLATES 

In  view  of  the  big  increase  in  the  use  of  welding  processes 
in  firebox  construction,  recent  tests  on  the  strength  and  effi- 
ciency of  oxy-acetylene  welded  joints  in  steel  plates  con- 
ducted by  the  Engineering  Experiment  Station  of  the 
University  of  Illinois  and  published  in  Bulletin  98  are  of 
interest  and  value.  The  joints  were  welded  by  skilled  work- 
men in  a  plant  especially  equipped  for  oxy-acetylene  weld- 
ing and  the  results  are  probably  a  little  better  than  could 
be  obtained  under  common  shop  conditions. 

Laboratory  tests  were  made  under  three  conditions  of 
loading:  (a)  Static  load  in  tension;  (b)  repeated  loads 
(bending)  and  (c)  impact  in  tension. 

The  static  tension  tests  give  an  index  of  the  resistance  of 
the  welded  joints  to  loads  applied  only  a  few  times  and 
without  heavy  impact.  The  repeated  stress  tests  give  an 
indication  of  the  resisting  power  of  the  welded  joints  to 
loads  repeatedly  applied,  such  as  loads  carried  by  springs 
and  axles.  The  impact  tests  give  an  index  of  the  ability 
of  the  welded  joints  to  resist  sudden  heavy  shocks  without 
complete  rupture  and  high  resistance  to  rupture  under  im- 
pact represents  insurance  against  the  sudden  and  complete 
failure  of  a  part  subjected  to  severe  bending  or  stretching. 


This  quality  is  of  great  importance  in  material-  for  machine 
parts   or   for   railway   service. 

The  plates  in  which  the  test  joints  were  made  were  steel 
with  a  carbon  content  of  about  .16  per  cent  and  the  follow- 
ing thicknesses  of  plate  were  used:  No.  10  gage,  %  in., 
1/2  in.,  ^  in.  and  1  in.  After  welding,  the  plates  were  cut 
into  test  pieces  and  tested  under  the  three  conditions  of 
loading  as  mentioned  above. 

Some  of  the  comparative  efficiencies  are  shown  in  the  table, 
and  the  variations  in  yield  point  are  shown  in  the  chart. 

A  summary  of  the  results  is  as  follows:  The  tests  were 
made  on  joints  welded  by  skilled  workmen  and  should  not 
be  considered  as  indicative  of  the  strength  of  welds  made  in 
repair  shops,  or  of  welds  made  by  workmen  without  special 
training  in  the  use  of  the  oxy-acetylene  torch.  For  joints 
made  with  no  subsequent  treatment  after  welding,  the  joint 
efficiency  for  static  tension  was  found  to  be  about  100  per 
cent  for  plates  I/2  in.  thick  or  less,  and  to  decrease  for 
thicker  plates.     For  static  tension  tests,  the  efficiency  of  the 
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Stress-Strain  Curves  for  Oxy-Acetylene  Welded  Joints. 

material  in  the  joints  welded  with  no  subsequent  treatment 
is  not  greater  than  75  per  cent.  The  joints  were  strengthened 
by  working  the  metal  after  welding,  and  were  weakened  i)y 
annealing  at  800  deg.  C. 

The  results  of  the  repeated  stress  tests  give  an  index  of  the 
inherent  qualities  of  the  joints  and  they  follow  in  a  general 
way  the  results  of  the  static  tests.  For  repeated  stress  tests 
the  joint  efficiency  seems  to  be  about  100  per  cent  for  plates 
Yt.  in.  or  less  in  thickness,  while  the  efficiency  of  the  mate- 
rial in  the  joint  is  somewhat  less.  Hammering  or  drawing 
the  welds  while  hot  increases  the  strength  and  annealing 
from  800  deg.  C.  lowers  it. 

For  static  tests  and  for  repeated  stress  the  joint  efficiencv 
sometimes  reaches  100  per  cent,  but  the  efficiency  of  the 
material  in  the  joint  is  always  les:-.  This  indicates  the 
necessity  of  building  up  the  weld  to  a  thickness  greater  than 
that  of  the  plate. 

The  impact  tests  show  that  oxy-acetylene  welded  joints 
are  decidedly  weaker  under  shock  than  is  the  original  mate- 
rial;  for  joints  welded  with  no  subsequent  treatment,  the 


112 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  2 


strength  under  impact  seems  to  be  about  one-half  that  of 
the  material. 

If  the  welded  joint  is  worked  while  hot,  the  impact  re- 
sisting qualities  are  slightly  improved,  although  this  does 
not  make  the  joint  equal  to  the  original  material  in  impact 
resisting  qualitie.-^.  Annealing  from  800  deg.  C.  seems  to 
have  very  little  effect  on  the  impact  resisting  qualities. 

In  general  the  test  results  tend  to  increase  confidence  in 
the  static  strength  and  in  the  strength  under  repeated  stress 
of  carefully  made  oxy-acetylene  welded  joints  in  mild  steel 
plate. 

Kkficienties  "F  Oxy-Acetylene  Welded  Toi.ms  in  Per  Cent 


Thickness    of    plate 

Original    material    

Material  of  plate,  annealed  from  800^   C 

Joint   weldea,   no   subsequent   treatment 100 

'foint  welded,  annealed  from  800°   C 

]foint  welded,  quenched,  annealed   from  800"   I 

^'oint  welded,  hammered  while  hot 101 

Joint  welded,  hammered,  annealed  from  800°  C. 


Joint  Efficiency 

Static 

Repeated 

■> 

stress 

stress 

Impact 

Vi  in. 

}4in. 

1  in. 

100 

100 

100 

89 

84 

89 

100 

100 

S3 

92 

93 

35 

92 

94 

32 

101 

107 

58 

95 

102 

53 

DEVICE  FOR  MILLING  KEYWAYS  FOR 
ECCENTRIC  ARMS  IN  CRANK  PINS 

It  is  difficult  to  secure  the  correct  alinement  of  the  key- 
ways  in  crank  pins  and  eccentric  cranks  if  they  are  laid  off 
before  the  crank  pin  is  pressed  in  the  wheel  center.  Many 
roads  follow  this  practice,  however,  because  of  the  difficulty 
of  cutting  the  keyway  after  the  pin  is  in  place.    The  drawing 
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Details  of   Keyway   Milling   Attachment 

below  shows  the  details  of  a  device  that  is  used  at  the  West 
Burlington  shop  of  the  Chicago,  Burlington  &  Quincy  for 
doing  this  work.  It  consists  of  a  guide  which  fits  over  the 
end  of  the  crank  pin  and  is  held  in  place  by  a  key  and  two 
set  screws.  On  the  side  of  the  guide  opposite  the  key  is  a 
slot,  at  the  end  of  which  is  a  nut  through  which  the  feed 


screw  passes.  The  outer  end  of  the  feed  screw  has  a  han- 
dle while  the  inner  end  fits  in  a  bearing  for  the  cutter.  This 
l>earing  rests  in  the  slot  and  can  be  moved  back  and  forth 
by  the  feed  screw.  On  the  upper  side  of  the  bearing  is  a  lug 
which  fits  in  a  groove  in  the  milling  cutter  and  regulates  the 
depth  of  the  keyway.  The  cutter  is  driven  by  an  air  motor 
as  shown  in  the  sketch  of  the  assembled  device. 


A  SHOP  STORY  WITH  A  MORAL 

BY  A  TRAVELING  AUDITOR 

I  recentl}  had  occasion  to  check  a  statement  covering  re- 
pairs to  a  locomotive,  which  included  the  application  of  a 
superheater,  and  I  soon  discovered  that  the  distinction  as 
drawn  between  additions  and  betterments  and  the  operating 
charge  was  at  too  great  a  variance  and  that  the  figures  would 
have  to  be  rechecked  and  adjusted  in  order  to  satisfy  the 
Interstate  Commerce  Commission. 

Investigation  of  the  method  of  determining  the  amounts 
developed  that  the  shop  employee  at  the  close  of  his  day's 
work  made  out  a  time  slip  on  which  he  endeavored  to  show 
the  hours  put  in  on  the  various  jobs  during  the  day.  He 
relied  entirely  on  recollection.  This  system,  I  knew,  would 
not  come  up  to  I.  C.  C,  requirements  as  something  more 
definite  was  needed. 

On  putting  it  up  to  the  shop  management  to  devise  some 
other  system  whereby  the  figures  would  be  more  accurate, 
we  were  informed  that  there  was  only  one  way  in  which  this 
could  l)e  accomplished  and  that  was  through  the  employment 
of  a  staff  of  clerks  whose  duties  would  be  to  follow  through 
all  operations  wherein  the  additions  and  betterment  charges 
were  concerned.  This  proposed  plan  was  put  up  to  me  for 
approval  and  I  promptly  vetoed  it  as  I  knew  it  could  be 
worked  out  with  the  present  organization  and  I  made  the 
statement  that  any  additional  men  would  mean  money 
wasted. 

My  suggestion  was  to  have  the  gang  foreman  in  charge 
of  the  work  keep  track  of  the  time  of  such  of  his  men  as 
were  working  on  the  addition  and  betterment  job  and  to 
support  my  contention  I  offered  the  following  argument: 

The  gang  foreman  knows  just  where  to  draw  the  line  as 
between  the  addition  and  betterment  and  the  operation 
charge.  He  is  the  man  who  orders  the  material  and  shows 
on  the  material  ticket  the  proper  charge;  he  is  the  man  who 
lays  out  the  work,  that  is,  tells  this  or  that  man  just  what  to 
do  and  he,  therefore,  would  be  in  a  better  position  to  keep 
the  time  and  distribution  of  the  men  than  they  would  be, 
and  if  he  would  devote  10  or  15  minutes  of  each  hour  to  this 
clerical  work  we  could  get  a  very  accurate  account  of  the 
charges. 

Very  plausible,  indeed!  In  fact,  so  plausible  and  simple 
that  I  was  immediately  sent  to  the  shop  to  organize  for  this 
work,  and  I  will  confess  I  was  more  or  less  conceited  by 
the  fact  that  my  solution  of  the  problem  had  been  so  readily 
accepted. 

On  arriving  at  the  shop  I  found  that  the  master  mechanic 
was  absent,  so  I  went  to  the  "'next  best,"  the  general  fore- 
man of  the  locomotive  department,  with  whom  I  was  in- 
timately acquainted.  He  proved  to  be  a  very  respectful 
listener.  I  explicitly  laid  my  program  before  him,  explain- 
ing its  advantages,  the  necessity  for  it,  the  expected  result, 
etc. 

I  was  ready  to  call  the  shop  organization  together  and 
line  them  up,  when  the  general  foreman  stopped  me  by  say- 
ing, "I  have  listened  with  interest  to  this  splendid  theory  of 
yours  and  I  am  going  to  ask  one  favor  of  you  before  you 
put  it  into  effect.  I  want  you  to  come  to  the  plant  at  7 :00 
a.  m.  tomorrow  prepared  to  spend  the  day  with  us  and  fol- 
low just  one  suggestion  of  mine.  It  may  be  that  the  experi- 
ence you  get  will  cause  }ou  to  slightly  change  your  plans; 


"ebruarv,  1918 


RAILWAY    MECHANICAL    ENGINEER 


113 


in  fact,  I  want  to  put  to  test  a  theory  of  mine  and  that  is 
that  the  average  clerk  is  prone  to  inaugurate  systems  in  shops 
without  knowing  the  inside  workings  and  if  he  were  intimate 
with  shop  conditions  he  might  hesitate." 

I  could  see  no  harm  in  the  suggestion  and  very  promptly 
acreed,  and  was  at  the  shop  the  next  morning  at  the  ap- 
pointed hour. 

"Here  is  my  suggestion,"  said  the  general  foreman.  "As 
vou  know,  we  have  42  pits  in  the  machine  shop,  divided  into 
seven  gangs  of  six  pits  each ;  one  gang  foreman  to  each  gang. 
I  want  you  to  choose  one  of  the  seven  gang  foremen,  report 
to  him  immediately,  and  follow  him  ever}'  minute  of  the  day. 
Report  to  me  your  conclusions  at  the  close  of  the  day." 

I  followed  this  suggestion  and  incidentally  followed  the 
(jang  foreman  of  my  choice  for  nine  long  hours.  Between 
laving  out  the  work  for  53  men,  including  mechanics,  help- 
er?, handymen  and  apprentices,  on  six  locomotives,  making 
out  requisitions  for  necessary  material,  going  to  the  black- 
smith, boiler  and  tin  shop  to  rush  material,  following  up  an 
engine  just  off  one  of  his  pits,  which  was  l>eing  completed 
in  the  roundhouse,  answering  questions  of  his  and  other  men, 
signing  up  time  sheets,  approving  distribution  slips,  keep- 
ing a  record  of  the  work  going  on  so  he  could  make  a  report 
in  detail  when  the  locomotives  were  repaired  and  making 
up  two  reports  of  this  kind  for  locomotives  recently  com- 
pleted, this  gang  foreman  did  not  have  a  minute  to  spare  in 
any  one  hour.  He  even  lacked  the  opportunity  to  study  his 
work,  to  plan  what  to  do  next  and  the  most  practical  way 
of  doing  it,  and  as  to  squeezing  in  10  or  15  minutes  addi- 
tional clerical  work  an  hour — well,  I  very  soon  appre- 
ciated that  a  nine-hour  day  was  altogether  too  short  a  time 
for  the  work  already  allotted  to  him. 

At  the  expiration  of  the  ninth  hour,  mentally  and  phy- 
sically wearied,  I  reported  to  the  general  foreman  by  simply 
saying  "You  win." 

He  responded:  "Mr.  Blank.  I  knew  I  would,  and  I  want 
to  say  to  you,  a  representative  of  the  general  officers,  that  if 
any  more  clerical  duties  are  put  on  my  gang  foremen,  it  will 
mean  they  will  have  to  >ihirk  one  of  two  duties — that  of  re- 
pairing locomotives  or  that  of  clerical  work." 

Again  I  agreed  with  him  as  I  had  satisfied  myself  that 
lie  was  absolutely  correct.  What  I  had  seen  set  me  to  think- 
ing.   I  Ijegan  to  ask  myself  several  questions : 

1.  To  what  extent  were  we  paying  high  salaries  to  men 
who  put  in  a  portion  of  their  time  performing  minor  clerical 
duties  ? 

2.  To  what  extent  was  the  output  from  these  men  being 
hampered  by  the  trilling  duties  constantly  being  saddled  on 
them  ? 

.V  How  many  of  the  statements  they  were  required  to 
prepare  were  necessary  and  could  not  a  numljer  l)e  elim- 
inated; was  the  time  put  in  on  them  worth  while? 

4.  If  the  mechanical  department  supervisors  were  suffer- 
ing from  this,  how  about  the  transportation  department, 
road  department  and  others? 

My  little  adventure  at  the  shops  bore  fruit,  however,  as 
the  report  of  my  conclusions  resulted  in  a  vigorous  campaign 
throughout  the  entire  railroad,  with  a  view  of  eliminating  or 
rtxlucing,  so  far  as  possible,  the  clerical  duties  of  lead  men, 
as  well  as  reducing  or  eliminating  statements  and  reports 
from  all  departments  regardless  of  the  duties  of  the  men 
making  them. 

The  first  step  in  this  campaign  was  the  appointment  of 
tliree  senior  clerks  in  each  department — three  men  from  the 
traffic  department,  three  from  the  mechanical  department, 
three  from  the  transportation  department,  etc..  Avho  were 
thoroughly  familiar  with  the  various  needs  of  their  depart- 
ment, insofar  as  reports  and  statements  were  concerned. 

After  the  committees  of  'ihree  had  concluded  their  depart- 
mental investigations,  which  resulted  in  many  reports  being 


entirely  eliminated,  a  number  of  others  reduced  and  in  all 
possible  cases  the  duty  of  making  reports  placed  on  non- 
productive labor,  namely  clerks,  the  several  committees  got 
together  to  investigate  the  necessity  of  certain  reports  made 
by  one  department  to  another.  This  resulted  in  a  further 
elimination. 

The  reduction  in  work  of  this  nature  was  astonishing  and 
one  wondered  what  conditions  brought  about  so  much  un- 
necessary data.  The  committee  with  which  I  was  connected 
concluded  that  in  the  majority  of  cases  this  condition  was 
brought  about  by  transfer  of  a  department  head  to  some 
other  point  or  department.  In  his  last  position  he  was  re- 
ceiving a  certain  statement,  drawn  up  in  a  certain  manner 
and  it  was  very  natural  that  he  should  want  similar  informa- 
tion— but  never  a  thought  would  be  given  to  statements  regu- 
larly coming  in  for  which  he  in  his  new  position  had  no  use 

Another  contributing  factor  was  discovered.  .\  statement 
would  be  inaugurated  to  cover  a  change  in  standard  and  a 
monthly  report  would  be  requested  in  order  to  keep  a  line 
on  the  change;  the  change  would  be  broughpi about,  but  for 
months  and  even  years  the  same  statement  would  be  fur- 
nished, with  nothing  to  report.  The  information  required 
was  an  absolute  necessity  at  the  time  the  report  was  inaugur- 
ated, but  although  this  necessity  had  long  since  ceased  to 
exist,  there  was  a  hesitancy  to  discontinue  the  statement  "for 
fear  someone  would  some  day  want  it." 

Another  benefit  of  our  campaign,  which  is  not  to  be  scoffed 
at  in  these  days  of  high  prices,  is  the  saving  in  stationer}-.  A 
sheet  of  paper  saved  here  and  there,  in  the  aggregate  most  cer- 
tainly effected  a  decided  economy. 

The  campaign  apparently  has  had  a  lasting  effect.  l»ecause 
to  this  date  the  evil  of  unnecessary  statements  and  reports  has 
failed  to  crop  out. 

This  subject  should  l)e  food  for  thought  to  all  who  have 
overlooked  this  important  feature  of  non-productive  effort, 
common  to  all  railroads. 

As  to  the  moral — well,  there  are  several. 


GRINDING  SUPERHEATER  HEADER 

The  work  of  grinding  the  steam  pipe  joint  rings  on  super- 
heater headers  is  usually  done  by  hand  and  is  a  slow  and 
tedious  job.      The  device   illustrated   below   was   developed 


Device  for  Grinding  Superheater  Joint  Rings 

in  the  Clinton.  Iowa,  shops  of  the  Chicago  &  North  West- 
ern to  make  it  possible  to  grind  these  joints  with  an  air 
motor.  The  ring  is  held  by  set  screws  on  the  chuck  whicli 
is  attached  to  the  spindle  by  a  universal  joint.     The  frame 
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is  arranged  so  that  it  can  be  bolted  to  the  flange  of  the 
header  and  has  an  eccentric  bushing  through  which  the 
spindle  passes.  In  operating  the  device  the  spindle  and 
frame  are  placed  in  position  and  an  air  motor  is  attached 
to  the  spindle.  Then  by  revolving  the  eccentric  bushing  by 
means  of  the  short  handles  in  the  outer  collar  while  the 
spindle  is  driven  by  the  motor,  the  ring  is  moved  over  all 
parts  of  the  joint  on  the  header,  producing  a  smooth,  true 
surface. 


REDUCING    THE    TIME    TO    TURN 
LOCOMOTIVES* 

BY  T.  T.  RYAN 

General  Foreman,  Atchison,  Topeka  &  Santa  Fe,  Las  Vegas,  N.  M. 

To  get  a  locomotive  over  the  road  promptly,  to  get  the 
crew  off  and  the  engine  house  crew  on  it  promptly,  to  handle 
it  in  modern  time  across  the  cinder  pit,  past  the  coal  dock, 
have  it  cleaned  and  inspected  and  put  in  the  engine  house 
and  then  to  have  it  promptly  and  properly  cared  for,  got 
hot  and  started  back  on  another  trip  constitutes  the  sole 
reason  for  building  expensive  terminals  or  engine  houses. 

Careful  handling  of  trains  by  the  despatcher  which  results 
in  a  train  getting  over  the  road  does  as  much  toward  keeping 
locomotives  in  shape  to  turn  promptly  as  any  other  one 
thing.  If  we  follow  the  despatcher  and  trainmaster  closely 
and  get  them  to  understand  how  by  avoiding  side  track  delays 
they  may  help  and  explain  to  them  the  damage  caused  by 
thus  holding  trains,  we  will  find  that  they  will  do  all  they  can 
to  help.  We  are  prone  to  criticize  these  men  too  much  any- 
how: it  would  be  vastly  more  to  the  point  if  we  would  spend 
some  time  with  them  and  help  them  to  construct  a  better 
policy  than  to  continually  criticize  them.  If  it  is  necessary 
to  criticize  let  it  be  constructive. 

The  time  at  terminals  may  be  reduced  by  greater  effort  on 
the  part  of  employees  to  make  the  best  use  of  the  available 
facilities  and  it  may  also  be  reduced  by  providing  modern 
facilities  to  take  the  place  of  those  that  are  out  of  date. 

The  first  method  is  immediately  available  at  all  places 
regardless  of  whether  the  facilities  for  turning  engines  are 
modern  or  not.  It  only  requires  the  right  kind  of  supervision 
and  enough  of  it.  Railroads  are  about  the  only  concerns 
that  have  been  inclined  to  work  with  a  minimum  of  super- 
vision and  it  is  likely  that  this  is  a  relic  of  the  time  when 
all  the  workers  were  more  skillful,  more  versatile,  and  ap- 
proached their  tasks  in  a  different  frame  of  mind  than  they 
do  nowadays. 

There  are  today  many  modern  terminals  for  turning  loco- 
motives that  leave  little  if  anything  to  be  desired  in  the  way 
of  facilities.  With  these  there  is  nothing  needed  except  to 
systematize  and  speed  up  the  work.  There  are  many  though, 
and  often  ones  of  importance  that  have  badly  arranged  tracks, 
poor  coaling  stations,  hand  operated  cinder  pits  and  cold 
water  washing  plants,  together  with  utterly  inadequate  tools 
for  doing  the  mechanical  work  required. 

LOCATION  OT   TRACKS 

The  tracks  should  be  .so  located  that  the  method  of  ap- 
proach or  routing  will  l)e  direct  and  continuous  past  the 
cinder  pit.  the  coal  chute,  the  water  cranes,  the  cleaning 
shed,  the  turntable  to  the  house. 

When  in  the  course  of  the  performance  of  these  operations 
it  is  necessary  to  .«;hift  the  locomotive  from  one  track  to 
another  or  around  other  locomotives  or  to  delay  the  inbound 
locomotives  on  account  of  outl)ound  locomotives  valuable  time 
is  lost  tliat  cannot  be  regained.  It  is  not  uncommon  to  find 
locomotives  standing  outside  the  terminal  for  hours  after 
their  arrival  at  a  terminal  on  account  of  lack  of  room.  A 
terminal  that  handles  thirty  locomotives  per  day  and  loses 
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only  an  hour  on  each  has  lost  one  locomotive  for  three  ten- 
hour  days  or  at  fifteen  miles  per  hour  has  lost  the  movement 
of  a  tonnage  train  four  hundred  fifty  miles.  Multiply  this 
l)y  the  terminals  in  the  United  States  and  see  what  the  figure 
leads  to.  Or  put  it  another  way.  There  are  approximately 
70,000  locomotives  in  the  United  States;  let  each  locomotive 
lose  an  average  of  two  hours  out  of  the  twenty-four  and  note 
the  result.  At  ten  miles  per  hour  each  locomotive  has  lost 
twenty  miles  or  a  total  loss  of  1,400,000  engine  miles  per 
day. 

CINDER   PIT 

The  next  point  of  consideration  should  be  the  cinder  pit 
We  have  at  many  places,  in  fact  in  the  majority  of  places, 
hand  operated  cinder  pits.  There  is  no  question  that  these 
pits  cost  a  great  deal  in  time  lost  and  in  money  expended  for 
labor.  Take  a  point  turning  1,200  to  1,500  locomotives 
per  month.  It  is  certain  to  take  at  least  two  shifts  of  four 
men  each  to  handle  the  cinders.  This  will  figure  at  the  very 
least  at  the  present  time  $16  per  day  to  handle  the  cinders 
without  allowing  anything  for  the  extra  hostler  force  neces- 
sary to  handle  the  locomotives  on  account  of  the  fact  that  the 
locomotives  cannot  be  moved  quickly. 

Cars  are  difficult  to  secure  for  the  cinder  pit  and  too  often 
we  find  locomotives  delayed  because  cars  cannot  be  obtained. 
Still  more  often  we  find  that  locomotives  are  not  being  gotten 
in  the  house  for  repair  because  the  force  on  the  cinder  pit 
is  down  to  one  man.  Who  has  not  been  a  night  engine- 
house  foreman  and  on  coming  to  work  at  seven  p.  m.  been 
greeted  with  the  information  by  his  hostlers  that  the  cinder 
pit  was  full  and  the  night  men  had  not  shown  up  for  work. 
Then  he  has  had  to  go  and  take  the  wipers  or  laborers  out 
of  the  enginehouse  and  send  them  to  the  pit  with  the  result 
that  important  other  work  had  to  be  left  undone. 

There  is  another  way  that  this  causes  the  loss  of  not  only 
time  but  money  as  well ;  locomotives  are  delayed  at  the  cinder 
pit  and  on  this  account  it  is  often  necessary  to  call  day  men 
l)ack  at  night  paying  them  extra  money  for  a  poorer  grade 
of  work  than  would  have  been  done  in  the  day  time.  I  think 
that  e%'ery  man  who  has  run  an  enginehouse  will  agree  that 
overtime  work  is  undesirable  from  every  point  of  view.  The 
workman  who  has  performed  a  hard  day's  labor  is  in  no 
shai)e  to  come  back  at  night  and  do  good  work  and  still  less  is 
he  able  to  come  to  work  again  the  following  morning  and  do 
good  work  throughout  the  day.  The  vast  majority  of  me- 
chanics do  not  want  to  work  overtime. 

It  is  a  refreshing  fact,  however,  that  our  progressive  general 
managers  and  mechanical  superintendents  today  are  seeking 
and  installing  the  best  there  is  to  be  found  in  the  way  of 
mechanically  operated  pits  that  do  away  with  the  trials  of  a 
hand  operated  pit. 

COAL    CHUTE 

The  next  step  in  natural  order  is  the  coal  chute.  It  should 
be  also  of  modern  type  to  avoid  delay  and  it  is  well  to  operate 
the  coal  chute  and  the  sandhouse  in  conjunction  with  each 
other.  Any  of  the  modern  plants  are  good  and  all  of  the 
old  type  pocket  chutes  are  bad;  they  consume  unnecessar>' 
time  and  time  is  the  greatest  asset  that  we  have  at  the  present. 

That  the  modem  coaling  .systems  are  necessary  is  so  well 
recognized  that  a  discussion  of  them  would  seem  superfluous. 

The  water  cranes  should  be  installed  to  avoid  any  delay 
in  taking  water  due  either  to  capacity  or  to  having  to  shift 
the  locomotive  from  one  track  to  another.  The  writer  has 
seen  a  plant  with  the  coal  dock  on  one  track,  the  cinder  pit 
on  another  and  the  water  crane  on  still  another,  making 
three  tracks  that  the  hostler  had  to  put  the  locomotive  on 
before  it  finally  arrived  at  the  enginehouse. 

CLEANING 

During  recent  years  since  the  advent  of  modern  power, 
locomotives  have  been  wiped;  they  have  not  been  cleaned. 
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Mechanical  cleaning  is  coming  and  it  is  coming  to  stay. 
Mechanical  men  are  recognizing  that  locomotives  to  be  kept 
in  first  class  condition  must  be  clean  so  that  they  can  be 
inspected  and  so  that  the  men  can  work  on  them.  In  addition 
to  this,  labor  is  becoming  so  scarce  and  costly  that  we  cannot 
afford  to  tie  up  a  large  number  of  men  to  wipe  locomotives 
which  may  and  should  be  cleaned  by  one-twentieth  of  the 
present  numljer. 

It  would  seem  that  the  proper  place  to  clean  a  locomotive 
would  be  outside  the  enginehouse  and  it  should  not  consume 
over  twenty  minutes.  Why  should  we  take  a  locomotive  in 
the  house  and  clean  it  and  then  hire  men  to  haul  the  dirt 
out?  Would  it  not  be  vastly  better  to  clean  the  locomotive 
outside  and  avoid  this  extra  expense  and  at  the  same  time 
eliminate  that  curse  of  every  enginehouse  foreman  namely, 
wet  and  dirty  pits. 

WASHING   BOILERS 

Every  point  that  washes  a  boiler  should  have  hot  water  to 
wash  with.  Cracked  sheets,  leaky  flues,  delayed  traffic, 
broken  staybolts,  are  only  a  few  of  the  evils  attendant  on  a 
cold  water  washing  system.  Properly  handled  with  a  cold 
water  plant  we  may  not  expect  to  cool  a  large  modern 
locomotive,  wash  it,  fill,  fire  and  get  it  hot  in  less  than  eight 
to  ten  hours"  time.  Properly  handled  or  not,  we  will  not 
beat  this,  for  if  we  do  not  handle  it  properly  we  will  damage 
it  so  that  in  the  end  we  will  hold  it  out  of  service  long 
enough  to  make  repairs  to  bring  the  average  up  to  this  figure. 

With  a  proper  hot  water  washing  plant  the  boiler  should 
be  washed  and  made  hot  in  four  hours.  To  figure  the  saving 
is  a  simple  mathematical  proposition. 

REP.-Vm  G.ANGS 

The  work  of  the  repair  gangs  is  a  matter  of  organization, 
and  so  handling  the  work  that  it  will  proceed  in  a  regular 
and  orderly  fashion;  so  well  systematized  that  each  necessary 
repair  will  follow  in  its  proper  place  with  a  minimum  of 
delay  to  the  others.  Each  regular  and  standard  operation 
should  be  assigned  to  some  one  assigned  to  that  particular 
duty  who  will  be  held  responsible  for  its  performance. 

Proper  tools  to  do  the  work  should  be  provided  and  the 
work  should  be  done  in  the  quickest  and  least  expensive  way. 
The  tools  should  be  cared  for  and  be  kept  available  at  all 
times. 

In  conclusion:  We  may  reduce  the  time  that  is  being 
taken  to  turn  locomotives  now  by  a  large  per  cent  without 
the  outlay  of  money  and  at  the  same  time  increasing  the 
output  simply  by  re-organizing  the  forces  where  necessary 
and  by  finding  a  way  to  inspire  the  workmen  with  the  zeal. 
Having  done  this,  having  cut  out  all  lost  motion,  the  rest 
we  gain  must  be  done  by  adopting  improved  methods.  This 
calls  for  an  initial  outlay  of  money  but  the  saving  to  be 
eft'ected  will  more  than  justify  it. 


Million  .\nd  .a  Half  Soldiers  Movt;d  by  Railro.'^ds. — 
Figures  compiled  by  the  Railroads'  War  Board  indicate  that 
the  railroads  of  this  country  have  safely  transported  approxi- 
mately 1.500.000  soldiers  to  training  camps  and  embarkation 
points  since  August  1.  One-third  of  these  men  have  made 
jounie\s  nece.>;sitating  overnight  travel  and  have  been  moved 
in  tourist  or  standard  sleepers.  On  one  of  the  long  hauls 
8,000  nun  were  moved  from  a  training  camp  on  the  western 
coast  to  u  point  on  the  eastern  coast — a  distance  of  3,700 
miles — in  a  little  less  than  a  week.  The  men  traveled  in  16 
sections,  each  section  comprising  12  tourist  cars  and  2  bag- 
gage cars.  As  a  result  of  co-operation  between  the  govern- 
ment, the  railroads  and  the  Pullman  Company,  500,000 
soldiers  have  been  spared  the  discomforts  of  making  long 
trips  in  day  coaches.  To  assure  the  safety  of  the  men  in 
transit,  the  railroads  have  adopted  an  average  speed  of  25 
m.  p.  h.  for  all  troop  trains  except  when  freight  cars  are  in- 
cluded in  trains.    The  speed  is  then  reduced  to  20  m.  p.  h. 


GLASS  SHIELDS  FOR  GRINDING  WHEELS 

The  practice  of  supplying  goggles  for  the  use  of  workmen 
while  grinding  tools  is  followed  by  many  roads.  It  has  cer- 
tain disadvantages,  however,  as  the  expense  of  furnishing 
goggles  to  all  employees  who  grind  tools  is  a  considerable 
item  and  men  are  apt  occasionally  to  neglect  to  use  them. 
For  these  reasons  some  roads  prefer  to  protect  the  men  using 
grinding  wheels  by  a  shield  on  the  machine  itself.     An  ef- 
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fective  device  for  this  purpose,  which  is  in  use  on  the  Chi- 
cago &  North  Western,  is  shown  in  the  illustration.  It  con- 
sists of  a  movable  arm  attached  to  the  grinding  wheel  shield 
carrying  a  frame  which  holds  a  piece  of  glass  6  in.  square. 
The  glass  can  be  set  at  any  angle  desired,  which  makes  it  pos- 
sible to  liring  it  in  a  i)osition  where  it  will  afford  protection 
without  interfering  with  the  view  of  the  piece  l)eing  ground. 


REMOVING  BOILER  TUBES 

* 

The   appliance   illustrated   below,   which   is   used   at   the 
Clinton  shop  of  the  Chicago  &  North  Western,  has  been 
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found  effective  for  removing  boiler  tubes  when  they  cannot 
be  passed  through  an  enlarged  hole  in  the  tube  sheet.  It 
can  be  attached  to  an  air  motor  of  either  the  standard  or 
close-quarter  t\pe.  When  the  tube  has  been  cut  oft"  it  is 
driven   a   short   distance   through  the   front  tube   sheet,   the 
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socket  is  placed  over  it  and  the  set  screws  are  tightened. 
The  tube  can  then  be  revolved  by  the  air  motor,  thus  readily 
removine  the  scale  as  the  tube  is  drawn  out. 


CLAW  BAR  DIES 

BY  F.  B.  NIELSEN 
Blacksmith  Foreman,  Oregon  Short  Line,  Pocatello,  Idaho 

The  set  of  dies  illustrated  below  for  the  making  of  claw 
barsbars  of  material  from  the  scrap  pile. 

By  the  use  of  these  dies,  considerable  saving  is  being  ef- 
fected in  the  Pocatello  shops.  The  claw  bar,  which  is  shown 
in  Figure  3,  has  a  machine  steel  shaft  with  a  crucible  tool 
steel  claw,  and  was  formerly  purchased  at  a  cost  of  $1.95. 
Our  claw  bars  are  now  made  with  the  dies  at  a  cost  of  70 
cents  each,  utilizing  scrap  tire  steel  for  the  claws  to  which 
are  welded  handles   from  the  discarded  claw  bars. 

A  large  number  of  scrap  tire  steel  claw  bars  were  fur- 


3y2  in.  by  11  in.  Heat  and  place  one  end  on  the  tip  of 
die  No.  1  and  hammer  down  until  it  takes  the  shape  shown 
in  Fig.  1.  Note  that  die  No.  1  is  roughened  for  a  distance 
of  3  in.  from  the  tip  which  prevents  the  bar  from  slipping. 

Operation  2. — After  heating,  place  the  material  in  die  No. 
2  which  rounds  off  the  end  as  shown  in  Fig.  No.  2.  Then, 
while  the  bar  is  hot,  draw  out  the  foot  to  take  the  shape 
shown  in  Fig.  2.  The  two  \%-\n.  plates  riveted  on  the 
sides  of  die  Xo.  2  and  extending  above  the  tip  1/16  in.  pre- 
vents injury  to  the  die  during  the  cutting  off  operation. 

Operation  3. — Again  heat  and  place  the  material  in  die 
No.  3,  which,  with  the  use  of  the  flatter  shown  in  Fig.  4, 
gives  the  5J  j-in.  radius  to  the  claw  shown  in  Fig.  3. 

Operation  4. — After  heating,  place  the  bar  in  die  No.  4 
and  strike  the  countersunk  punch  which  swings  on  the  1-in. 
bolt.     This  countersinks  the  claw  for  the  spike  head. 

Operation  5. — .Again  heat  and  place  the  bar  in  die  No. 
5,  which,  with  tlie  punch,  forms  the  -^a-in.  slot  in  Fig.  3. 
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nislu-d  the  trackmen  without  informing  them  as  to  the  change  Operations  Xo.  4  and  X'o.  5  can  be  perfoniied  in  one  heat, 

in   material   and   our  observations,   covering   a   considerable  but  it  is  not  recommended  as  it  is  liable  to  injure  the  punches, 

period  of  time,  have  indicated  very  conclusively  that  the  re-  The  claw  and  the  old  handle  from  the  discarded  claw  bar 

claimed  bars  are  j)roving  satisfactor}'  in  ever}'  respect.  are  then  scarfed  and  welded  together. 

The  operation  of  making  these  liars,  which  are  all  formed  The  dies  themselves  were  made  from  scrap  tire  steel,  ex- 

under  steam  luimnier,  is  as  follows:  cept  the  top  part  of  dies  X'o.  4  and  X'o.  5  and  the  punches 

Operation  1. — Obtain  a  bar  of  scrap  tire  steel  IJj  in.  by  which  were  made  of  mild  steel. 


NEW  DESIGNS  OF  BOILER  TOOLS 

A  headintj  tool  which  differs  radically  from  the  tj'pe 
ordinarily  used  has  been  developed  by  William  Kerr,  boiler 
foreman  of  the  Chicago  &  North  Western,  at  Clinton,  la. 
This  device,  an  illustration  of  which  appears  below,  has  two 
blades  with  shoulders  shaped  to  the  outline  of  the  bead  on 
the  tube.     These  blades  are  held  in  the  bod\-  of  the  tool  bv  a 


right  in  the  illustration  and  the  Prosser  expander  at  the  left. 
It  will  be  noted  that  both  styles  have  projections  at  the  outer 
edges  of  the  sections.  These  bear  against  the  flue  sheet 
when  the  expander  is  in  use  so  that  the  shoulder  of  the 
expander  will  not  be  forced  against  the  projecting  end  of  the 
tulje  when  the  pin  is  driven  in.  This  prevents  the  weaken- 
ing of  the  flue  at  this  point  and  forcing  the  bead  away  fron 
the  sheet  when  the  expander  is  used  repeatedly.  Both  of 
these  devices  are  handled  by  the  Collis  Company,  Clinton. 
Iowa. 


PORTABLE  VISE  STAND  AND  PIPE 
BENDER 

A  \i>e  stand  and  pij^e  bender  which  is  portable  and  can 
be  used  without  being  fastened  in  place  has  been  put  on 
the  market  b\  H.  P.  Martin  &  Sons,  Owensboro,  Ky.  It 
is  adapted  for  use  wherever  a  stand  is  required  on  which 
pipes  or  conduits  may  be  bent,  threaded  or  cut. 

The  stand  is  made  of  No.  16  iron  reinforced  with  mal- 


Projections  on  the  Exoander  Sections  Prevent  Injury  to  the  Tubes 

rubber  band  and  are  separated  slightly  by  a  rubber  block 
placed  between  them.  The  shank,  which  fits  the  air  ham- 
mer, is  made  separate  from  the  body.  In  operating  the  tool 
it  is  held  in  line  with  the  tube  and  revolves  while  the  air 
hammer  is  operating.  It  is  claimed  that  tubes  can  l^e  beaded 
in  from  15  to  20  seconds  with  this  device.  The  tool  cannot 
be  held  at  such  an  angle  that  the  blades  will  injure  the  tube 


Martin  Portable  Vise  in  Use 

leable  castings.  The  legs  are  pieces  of  ^4  in.  pipe  and  fit 
into  pockets  in  the  stand.  Either  a  hinged  pipe  vise  or  a 
vise  of  the  chain  type  can  be  furnished  with  the  stand.  On 
the  side  opposite  the  vise  there  is  a  special  patented  pipe 
bending  fixture  which  also  serves  as  a  support  for  the  pipes 
placed  in  the  vise.  The  side  braces  provide  a  convenient 
place  for  tools. 

The  stand  can  be  disassembled  quickly  and  makes  a  com- 
sheets.  as  is  often  done  with  the  common  type  of  beading  pact  bundle.  It  weighs  only  45  lb.  and  can  readilv  be  moved 
tool.  By  providing  bodies  of  different  sizes  the  same  blades  from  place  to  place.  Though  light  in  weight  it  is  rigid 
can  l)e  used  for  both  the  small  tubes  or  for  the  larger  super-  and  does  not  require  fastening  to  the  floor  as  do  most  vises 
heater  flues.  of  this  type.     The  legs  are  arranged  so  that  they  are  not 

.\nother  tool  designed  by  Mr.  Kerr  is  a  new  type  of  sec-      in  the  way  when  short  nipples  are  being  threaded.     Pipes 
tional  expander.     The  straight  expander   is  shown   at   the     of  all  sizes  up  to  2  in.  can  be  handled  on  this  stand.     If 


A   Self-Alining   Beading  Tool 
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desired,   any  part   of  the  complete  outfit  can  be  supplied 
separately.     This  device  is  now  in  use  on  several  railroads. 


LOCOMOTIVE  FRONT  END   SPARK 
ARRESTER 

A  new  t>jK'  of  kxomotive  spark  arrester  has  been  de- 
veloped and  patented  for  both  anthracite  and  bituminous 
coal  burning  locomotives  by  1.  A.  Seiders,  superintendent 
of  motive  power  and  rolling  stock  of  the  Philadelphia  & 
Reading.  During  the  past  two  and  one-half  years  it  has 
been  applied  to  474  locomotives,  390  of  which  have  wide 
fireboxes  and  burn  anthracite  coal,  and  the  remainder  have 
narrow  fireboxes  and  burn  bituminous  coal.  It  is  claimed 
that  this  sj)ark  arrc-^ter  will  not  appreciably  reduce  the  steam- 
ing qualities  of  the  locomotive  and  a  statement  has  been  made 
that  by  its  use  the  fire  claims  have  been  reduced  40  per  cent. 

The  sectional  photograph  shows  the  device  applied  to  a 
locomotive  with  a  superheater,  and  the  drawing  illustrates 
the  application  to  a  saturated  steam  locomotive.  The  prin- 
cipal features  of  this  spark  arrester  consist  of  a  "breaker 
plate"  made  up  of  a  slotted  plate  fitted  with  deflecting  veins, 
which  is  applied  in  line  of  the  flue  gases  ahead  of  the  front 
flue  sheet.  This  breaker  plate  tends  to  break  up  the  largest 
sparks  before  they  strike  the  netting.  The  horizontal 
diaphragm  table  plate  is  perforated  with  7/32-in.  holes  and 
the  side  sections  are  inclined,  being  attached  to  the  sides  of 
the  smokebox.  This  type  of  diaphragm  reduces  the  amount 
of  resistance  to  the  draft  and  adds  to  the  self-cleaning  char- 
acteristics of  the  front  end.  The  horizontal  table  is  made 
up  of  ';s-in.  material,  being  26  in.  square.  It  is  perforated 
to  permit  of  better  entrainment  of  the  gases  without  de- 
creasing the  size  of  the  exhaust  nozzle  and  rests  on  a  flange 
at  the  top  of  the  nozzle  tip.  The  blower  pipe  is  fitted  into 
the  exhaust  noz/le  below  the  table  line. 


exhaust.  The  plate  around  the  steam  pipes  is  so  secured  that 
it  will  not  vibrate,  opening  up  holes  for  sparks  to  pass 
through. 

The  joints  in  the  netting  are  so  made  that  no  openings 


Application    of   Spark    Arrester   to    a    Superheater    Locomotive 

can  occur  to  permit  the  passing  of  unduly  large  sparks.  All 
nettings  and  plates  are  bolted  at  the  side  to  a  2-in.  angle  iron 
which  is  riveted  to  the  smokel)ox. 


Madt'inSPieces 

as  per  fronf 

section 


Arrangement    of   the    Spark    Arrester   for    Non-Superheater    Locomotives 


The  side  table  plates  are  inclined,  as  shown  in  the  illus-  The   front   netting   and   plates   are  arranged   in   separate 

tration,  to  prevent  the  collection  of  cinders.   The  fine  particles  parts  with  ample  support  at  their  intersections,  as  shown  in 

fall  to  the  bottom  of  these  plates  on  top  of  the  perforated  the  illustration.     The  center  plates  may  be  easily  removed 

horizontal   table  and  are  carried   out   of  the  stack  by  the  when  it  is  necessary  to  work  on  the  flues,  making  it  un- 
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necessary  to  remove  the  entire  front  end  netting  or  the  table. 

The  spark  breaker  plate,  located  directly  in  front  of  the 
;ube  sheet  and  back  of  the  front  end  netting,  is  secured  to 
the  flue  sheet  over  the  top  row  of  flues  under  the  T-pipe. 
It  has  16  pressed  steel  openings  1  in.  wide  and  pressed  out 
'  _.  in.  away  from  the  plate  for  the  full  length  of  the  plate.  Its 
purpose  is  to  break  up  the  sparks,  permitting  only  the  finer 
particles  to  pass  through  the  netting  in  front  of  it.  The 
larger  particles  will  travel  to  the  front  of  the  smokebox 
and  in  tlieir  passage  be  reduced  sufficiently  to  pass  through 
the  netting. 

The  netting  used  with  this  device  has  an  oblong  opening 
.>/16  in.  by  %  in.  In  the  front  end,  shown  in  the  drawing, 
the  open  area  of  the  breaker  plate  is  462  sq.  in.  and  the 
entire  netting  area  has  an  opening  of  1,607  sq.  in.  or  11.17 
sq.  ft. 

Due  to  the  large  opening  it  will  not  be  necessary  to  reduce 
tlie  size  of  the  nozzle  to  provide  the  proper  draft.  In  this 
way  it  will  provide  greater  economy  in  fuel. 

This  front  end  arrangement  has  reduced  shop  maintenance 
costs  due  to  its  self-cleaning  qualities.  It  is  simple  in  con- 
struction, strong  and  durable,  and  reduces  the  number  of 
leaky  joints  in  the  netting  commonly  found  on  locomotives. 


METHOD  OF  APPLYING  OUTSIDE  STEAM 

PIPES 

An  arrangement  for  applying  outside  steam  pipes  to  loco- 
niotiv'es  with  inside  steam  pipes  and  piston  valves  has  been 
jxitented  by  the  Locomotive  Appliance  Company,  Chicago. 
The  device  is  designed  to  overcome  troubles  due  to  leaky 
steam  pipes  and  cracked  cylinders.  The  parts  required  for 
its  installation  are  now  being  sold  by  the  company  to  rail- 
roads. 

The  device  consists  of  a  yoke  casting  for  the  valve  chest 
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Fitting    Yoke    Casting    to    Steam    Chest 

and  flanges  to  fit  around  the  steam  pipes  where  they,  pass 
through  the  smoke  box.  It  is  also  necessary  to  provide  steam 
pipes  which  will  fit  the  outside  connection  on  the  steam  chest, 
and  valve  chamber  bushings  long  enough  to  extend  into  the 
yoke.  In  applying  the  device  it  is  first  necessary  to  cut  the 
steam  chest  to  receive  the  yoke.  When  placed  in  position 
the  horizontal  passage  through  this  casting  is  directly  in 
line  with  the  valve  chamber  bushings.  The  yoke  is  then 
bored  out  and  the  bushings  pressed  in  from  both  sides  to 
make  steam  tight  joints.  It  is  not  necessary  to  have  the  joint 
between  the  yoke  and  the  steam  chest  tight  as  there  is  no 


pressure  at  that  point.  After  the  yoke  and  the  valve  cham- 
ber bushings  have  been  applied  it  is  the  usual  practice  to 
fill  the  live  steam  passages  in  the  cylinders  with  a  mixture 
of  cement  and  iron  turnings.  The  outside  steam  pipes  are 
applied  in  the  usual  manner,  a  gland  being  used  where 
they  pass  through  the  smoke  box,  in  order  to  secure  a  tight 
joint. 

This  device  is  used  not  only  to  reclaim  cylinders  but  also 
to  substitute  outside  for  inside  steam  pipes.  Some  roads  con- 
sider that  the  advantages  to  be  derived  from  the  change  fully 
justify  the  cost  on  account  of  the  large  amount  of  trouble 
experienced  due  to  leaks  at  the  bottom  joint  on  inside  steam 
pipes,  resulting  in  a  waste  of  steam,  inefficient  combustion 
and  loss  of  service  from  locomotives.  One  road  that  is  now 
applying  outside  steam  pipes  to  large  numbers  of  engines 
found  by  testing  inside  steam  pipes  on  locomotives  in  serv- 
ice that  90  per  cent  of  them  showed  leaks  at  the  bottom 
joints. 


NIGHT  LIGHTS  FOR  PULLMAN  CARS 

The  Pullman  Company  has  been  experimenting  for  some 
time  with  various  lighting  arrangements  designed  to  pro- 
vide suitable  illumination  for  the  aisles  of  sleeping  cars 
after  the  passengers  have  retired.  A  satisfactory  installa- 
tion has  recently  been  developed  and  is  now  being  applied 
to  all  new  cars  built  and  also  to  cars  which  pass  through 
the  shops  for  repairs. 

It  may  be  of  interest  to  give  a  few  details  of  the  numerous 
installations  which  were  tried  before  a  method  of  lighting 


Arrangement  of  Aisle  Light  Under  the   Berth 

was  evolved  that  would  fulfill  all  the  requirements.  In  one 
of  the  experiments  a  light  was  placed  at  the  bulkheads  at  the 
ends  of  the  aisles  and  shaded  with  an  amber  glass,  with  a 
view  to  providing  a  non-glaring  light  to  illuminate  the  aisle 
at  night.  This  was  found  to  be  unsatisfactory  as  it  lighted 
the  end  sections  to  some  extent.  An  attempt  to  secure  the 
same  results  by  dimming  the  ceiling  lights  also  proved  a 
failure.  An  installation  with  lights  under  the  seat  ends  was 
tried,  but  the  light  was  found  to  be  annoying  to  the  occupants 
of  the  lower  berths  opposite  the  fixtures.  This  objection 
has  now  been  overcome  by  shading  the  light  with  a  green 
glass. 

The  lighting  arrangement  which  has  been  adopted  for 
illuminating  the  aisles  consists  of  15  watt,  32  volt,  type  S 
tungsten  lamps  in  receptacles  placed  under  the  ends  of  al- 
ternate seats.  As  the  ends  of  the  aisle  are  illuminated  by  the 
lights  at  the  bulkheads  it  is  not  necessary  to  provide  lights 
under  the  single  seats  in  the  end  sections.  Ever)'  second 
seat  end  on  each  side  of  the  car  carries  one  of  the  lighting 
fixtures,  which  are  placed  alternately  on  opposite  sides  of  the 
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df-irni.    .ili\     part    III'    llir    niin|>lrti-    tilUlU    <  .ill    I'l-    -llpiiliid 
>rparai(l\ .      Ilii^  drvitf  i,-  miu   in  u-r  on  -fViTal  railrnacU. 

lJ)(:()M()ri\|{  I  KOM    l\M)    SPAKk 
AKRi:SI  IK 

A  ill  w  tv|>i-  III'  liM(iiiiiili\r  -park  arn-Ur  iia-  Iktii  ili.- 
vihifit'U  and  |VatiiiU(l  idr  l-oih  antlirarilr  ami  liitiuniiiou.-- 
.t»;il  I'uruin.i:  l«Huinoiivi-  \>\  I.  A.  Siidtr-.  -upiriiitt  ndmt 
.>i'  niutivi  puWtT  ami  roilinu  -l«u  k  ui  \\w  Pliiladtipliia  \: 
kvadiiiii.      DuruiLr   tlu    |>a-t    iwu  and   oiu-liair   \iar-    it    lia- 

•i-tU  a|>{ilii'il  !o  474  Im  niiiotivi'--.  .>'>(»  i>i  uliitii  liav«'  u  idi 
I'lrcUrxes  anil  l-urn  aniliraiiic  i»ial,  and  tin-  nniaiinKr  lia\i 
luirriiw  fmlioNi-  ainl  l>iirii  liituniiimu-  coal.  It  i<  ilaiimd 
that  tlii-  -i>ark  arri-li-r  will  imt  apjirn  ialdy  ndiuc  tlir  -liani- 
ini:  <|Ualviir->  of  llu'  Im  uniutivf  and  a  -tatriiunt  Iia-  Kirn  niadi 
thai  1"\  il?  un-  ilk-  iVn-  claims  liavi'  lurii  riilm  rd  40  jur  niit. 
I  III'  Siitiiillal  j)liot<iUrapli  -Iiou-  tlir  tUviii.'  applied  to  a 
l.Honidtivi  with  a  -upi-rluatrr.  and  tlu'  drauini:  illu>tratt- 
tin  applii.ation  to  a  .-aturati-il  .-ti-ani  loKimoiivr.  1  he  jiriii- 
1  ipal  fraturi's  of  thi-  .>park  arrc-lir  iiin-i>l  nf  a  "lirfakir 
'.daft  "  niadr  Ufi  of  a  slotted  platr  hltid  with  ditliitiiii^  \iin-. 
whiili  is  a[»plir(l  in  line  of  tin;  lliu'  uasi-  aliiad  of  iIk'  iroiit 
:1iu'  ^liitt.  This  lin-akiT  plati'  trn(l>  to  hriak  ii|»  the  larizi-l 
-park-  Ipihin-  tlii-y  -iriki-  the  nrttinu.  Itir  horizontal 
•  iiaphrainn  tal'lr  platr  i-  prrlorattd  with  7   .^J-in.  holi<  and 

III    -idr  Mction-  art-  intliiud,  luinLi  att.ulud  to  thi'  siiks  nt 
•hi    -iin»ktl>o\.      I'hi-  type  of  ilia|)lM;mni  rrdun-  the  .imoiint 

■I   ri-i-t.iiiii-  to  thr  draft  and  add-  In  tlu    ->  1  ft  Irauini:  «har 
.a  lrri-tit.>  of  tin    front  nid.       I  lie   hori/ontal   taldi'   i-  made 
vi|)  iif   '  >-in.  tnatrrial.  Uinc  -'•   in.  ><|uari'.      It   i-  lurforatid 
To   ptriiiit    of    luttir   iiitrainimnt    of    iju-   ^a-i-    without    dc- 

ria-ili"..'  till    -i/i-  of  till-  I  \hau-i   mi//li'  and   rr-l-  on  a   llannc 

;r   tlu-  top  rif  tlu    no//li-  tip,       Iht    hlnwrr  pipr   i-   tittrd    into 
:h«.:  .v.\iiaU-l  ««.i/./J«-  t.iiow  tlu    laidr   liiu-. 


i\hau-t.  I  hr  plate  around  tlu  -team  pipe?  is  so  secured  that 
il  will  not  vihrate.  opeiiiiii^  uj)  holes  for  spark-  to  pass 
through.  -  ,' 

The  joint-    in   the   nettinu   are  so  made  that   IV)  ojteniilgs 


Application    of    Spark    Arrester    to    n     Superheater    Locomotive 

can  occur  to  permit  the  |>a--inL:  of  unilul}'  iariie  sparks.  All 
nettmu-  and  plate-  are  l.oltid  at  the  -ide  to  a  2-::;.  angle  iron 
whi(  h   i-  riveteil  to  the  >m»;kel»«>\. 


/ 


^^x^  in  J  Piece'- 
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Arrangement    of    the    Spark    Arrester    for    Non-Superheater    Locomotives 


Ihe  ^ide  lahle  jdate-  are  iiu  liiu  d.  a-  -how  n  in  the  illus- 
tration, to  prevent  the  collectiini  of  i  imhr-.  The  tine  particles 
fall  to  the  liottom  of  these  plate-  on  top  of  the  perforated 
hi«ri/untal    talde    and    ari     <arrird    out    of    the    -tack    l>v    the 


Ihe  front  netting  and  jilates  are  arranged  ;n  separate 
parts  with  ample  support  at  their  intersections,  as  shown  in 
the  illu>tratioii.  Tlu-  center  plates  may  he  easily  removed 
when   it   i-  necessarv  to  work  on  the  t1ues.  m:ikin»  it  un- 
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,  I  -~,ir\   III  rcmt)\r  tlu'  i  iilirr  fnnil  nnl  lutliniz  or  tlii'  tabic. 

riic  >i>ark  ItRakcr  |ilatc.  loiattil  dirirtly  in  front  of  the 

in-  .-luit  and   Itatk  of  the  front  end  nettinir.   is  secured  to 

,,    ihie  -hiel  over  the  top   row  of   llue>   under  tlie  T-pipe. 

li.i-  1(»  prt-^cd  -t<il  opi-nintis  1   in.  \\i<K'  and  pressed  out 

in.  away  from  the  phite  for  llie  full  lenizth  of  the  plate.    Its 

.  jirpo>e  i.«  t<»  lirtak  up  the  >park-.  perniittini^  only  the  finer 

■irticles   to   ]ia^>   tiirouuih    the   iiettinu    in    front    of    it.       1  he 

•L;ir    parti(li-    will    travel    to    the    front    of    the    -inokehox 

!,.|   in  iluir  pa--ai;e  he  r»-duced  ?uffu  itiitly  to  jia*^  through 

jliv   netting. 

■  ■     I  he  netting  u-ed  with  thi-  deviie  ha-  an  ol/iong  opening 

1(1  in.  li\   ^^4  in.     In  the  front  end.  -iiown  in  the  drawing. 

If  open   area   of   the   l.reaker   plate    i-   4(»2   .'•f|.    in.   and   the 

iilire  luttini:  art  a  ha-  an  oiHiiiiiL:  of  1  .()07  ><[.  in.  or  11.17 

:;-v,:ft. 

.■-"Due  tu  ilic  large  openiiiL:  it  will  not  he  neie.--ary  to  reduce 
Mr  si/c  «il  the  no/./it-  to  provide  the  proper  draft.  In  tiii- 
.\a\  It  will  provide  i^reater  economy  in  t"uel. 
.  I  hi-  from  I  nd  arrangement  ha-  reduicd  -hop  maintenanci- 
vo-t-  iluc  to  II-  -elf-i  leaning  <|ualiti(-.  ll  i-  -im|)le  in  (<in- 
-truuion.  -irong  and  duraWle.  and  reduce-  the  nuniher  (if 
Iviiky  join;-  in  tlu    mtting  (ommonh    found  on  loi omotive-. 


MITHOI)  OF  APIM.^ING  OUTSIDE  STEAM 

PIPITS 

An  arr.mgement  for  a|>i)lyini,'  out-ide  -team  |)ij)es  to  loco- 
Miotivt-  with  in-ide  -team  |tij)e-  and  pi-ton  valves  lias  been 
patented  liy  tlu-  Locomotive  .\|)pliaiue  ( "omjtany,  Chicago. 
I  lie  deviie  i-  de-igiied  to  o\ei"come  trouldes  due  to  leak\ 
-team  j)i|>e.-  and  cracked  cylinder-.  The  part.-  required  for 
it-  in.-tallation  art-  now  l>eing  -old  l»y  the  company  to  rail- 
roads. 

I  lu-  de\  i(  e  ( onsi.-ts  of  a  \  oke  casting   for  the  valve  che-i 


Fitting    Yoke    Casting    to    Steam    Chest 

and  tlange-  to  fit  around  the  -team  pipe-  where  the}  pa-- 
through  the  -moke  lio\.  It  i-  al.-o  iuci--ar\  to  provide  >team 
pijie-  which  will  lit  the  out-idc-  connection  on  the  steam  chest, 
and  valve  thamher  l)U>hing-  long  enough  to  extend  into  the 
\()ke.  In  aiijilyinLZ  tlu'  <le\  i(  e  it  i-  t"ir.-t  nee osary  to  cut  the 
-team  clie-l  to  receive  the  yoke.  When  jilaced  in  position 
the  horizontal  pa--age  tiirouuh  this  ca>ting  is  directl}  in 
line  w  ill)  the  \alve  c  hamher  hushing-.  The  yoke  is  then 
I'cjred  out  and  the  hu-hing-  pre.--ed  in  from  both  -ido  to 
make  -team  tight  joints.  It  is  not  nece.-sary  to  have  the  joint 
i'etweeii   the  \  cjkc  aiul  the  steuip  chest  tiglu  us  there  is  no 


|>re— ure  at  that  point.  After  the  \c»ke  and  the  vulve  cham- 
ber bu.-hing-  have  Ikvh  ujiplied  it  is  the  u-ual  practice  to 
till  the  live  -team  passages  in  the  eylinders  with  a  mj.xture 
<tf  ( eineiu  and  iron  turning:-.  I  he  outside  steam  pipes  are 
applied  in  the  usual  manner,  a  gland  being  used  where 
they  pa--  throuLili  the-  Mnoke  bc)\.  in  order  t«  te^urv  a  tight 
joint. 

'!  hi-  (Kviie  i-  used  notonly  to  reclaim  cylinder-  but  also 
to  -uli-titute  out-ide  tor  iii-idc-  >teain  |rijH-'S.  Some  roads  con- 
>ider  tliat  the  advantage?-  to  be-  dcri\««l  from  the  ih'alitie  fully 
justify  the  co-t  on  account  of  the  large  amount  of  trouble 
c  xjterieiu  ed  due  t«j  leak-  at  the  bott<»m  joint  on  in^itle  steam 
f)ipcs,  re-uhing  in  a  wa-te  of  steam,  inefficient  c<jmbustion 
and  lo-s  of  >er\-icc  f rom  lo<  cnnotives.  One  ro;id  that  is  now 
apjjlying  outside  steam  pi])e.-  to  large  numbers  of  engines 
found  1a  te-ting  in>ide  -team  {mjm-  on  lo<  c»jnotive-  in  sen'- 
ice  that  90  per.  cent  <»f  them.-howed  Kaks-at  file  I'Kjttom 
joints.  - 


NIGHT  EIGHTS  FOR  PEEEM AN  CARS 

The  Pullman  Company  has  been  e-\j)erimenting  for  some 
time  with  various  liehting  arran<rements  de-igned  \q  pro- 
vide -uitalile  illunnnation  t'or  the  ai>les  of  -leejiin;;  i  ar- 
Ufler  the  jjassenger.s  have  retired.  .\  satisfactory  installa- 
tion has  recentlv  been  developed  and  is  now  being  ajjjdied 
to  all  new  car-  built  an<l  al-o  to  car-  which  ]i.i--  rhrc^ugh 
the  -hops   for  repair?-. 

It  may  be  of  interest  to  give  a  few  details  of  the  numerous 
in-tallations  which  were  tried  before  a  niethoil  of  litrhtin.: 


Arrangement    of    Aisle    Light    Under    tiie    Btif 

.\va.«  c-vdlve(l  that  would  fulfill  all  the  re<|uirenuiu-.  In  one 
of  the  exjKriments  a  light  wa-  placed  at  the  bulkhead.'^  at  the 
end-  of  the  aisles  and  shaded  with  an  amiier  gla-s.  with  a 
\  iew  to  jiroviding  a  iit^n-glaring  light  to  illuminate  the  aisle 
at  night.  I'his  was  found  to  be  unsatisfactory  as  it  lighted 
tlie  end  section-  to  j^mle  extent.  .\n  attempt  to  s^^H^urc  the 
-ame  re-ult-  by  dimmifig  the  eeilim.;  light-  al-^o  pnrved  a 
failure.  .\n  installation  with  lights  uncler  the  seat  end-  was 
tried,  but  the  light  was  f<»und  to  be  annoying  to  the  o«iUpants 
of  the  lower  lierth:^  opposite  tlu'  natures.  'I'his  objection 
has  now  been  overcome-  by  -hading  the;  light  with  a  green 
glass.  ^ 

The  lighting  arramienuiit  whieh  has  been  a<iopted  for 
illumitiating  the  aisles  consists  of  15  watt,  .-i^  volt,  type  S 
tungsten  lamps  in  nveptac  les  placed  under  the  end-  of  al- 
ternate seats.  As  the  end-  of  the  ai.-le  are  illuminated  by  the 
lights  at  the  bulkheads  it  is  not  necessary  to  provide  lights 
under  the  single  seats  in  the  end  .sections.  Everx-  .second 
seat  end  on  each  side  of  the-  ear  carries  one  of  the  lighting 
tlxtures.  which  are  plac  ed  alternately  on  opposite  sid---  ')f  the 
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car.  Thus  a  12  coni{)artment  car  has  5  aisle  lights  and  a  16 
compartment  car  has  7. 

The  aisle  lights  are  connected  to  one  side  of  the  circuit 
which  carries  the  current  for  the  reading  lights.  By  using 
a  common  return  for  these  circuits  tliere  is  a  considerable 
saving  in  wire  and  still  hoth  sets  of  lights  can  be  controlled 
independently  at  the  main  svvitchl)oard.  Separate  switches 
are  used  for  the  lights  on  the  right  and  left  sides  of  the  car. 
The  wires  for  the  aisle  lights  are  run  between  the  inner  and 
outer  panels  of  the  car  side.  Junction  boxes  are  placed  in 
the  conduit  at  the  seats  carrying  the  aisle  lights  and  short 
conduits  are  run  under  the  seat  rails  to  the  aisle  seat  ends. 

The  fixture,  which  is  attached  to  the  aisle  seat  end  and  the 
seat  rail,  is  pressed  out  of  sheet  steel.  Ihe  base  carries  a 
small  switch  of  the  push  l)utton  type  which  makes  it  possible 
to  control  each  light  individually.  The  lamp  is  placed  in 
the  fixture  in  a  horizontal  j)osition.  being  held  in  place  by  a 


Location   of   Aisle    Light   for   Pullman   Cars 

plain  Edison  type  siKket  secured  by  a  sjjring  clip.  The 
casing  around  the  light,  like  the  base,  is  of  pressed  steel. 
In  one  side  it  carries  a  green  glass  which  throws  a  subdued 
light  over  the  floor.  The  connections  arc  dust  tight  and  with 
the  exception  of  the  green  glass,  which  can  readily  be  reached 
from  the  aisle,  the  parts  will  require  cleaning  at  infrequent 
intervals.  As  will  \)e  seen  from  the  illustrations  all  jiarts 
of  the  fixtures  are  easily  accessible  when  the  seats  are  re- 
moved and  in  case  it  becomes  necessary  to  replace  a  lamp  or 
anv  other  jiart  it  can  be  done  with  little  difficulty. 

The  Pullman  Company  is  now  planning  to  install  fixtures 
similar  to  those  used  on  the  berths  at  the  steps,  to  provide 
illumination  for  the  treads.  Clear  gla-s.  instead  of  green 
glass,  will  be  used  in  these  fixtures.  Applications  have  l)een 
made  by  the  Pullman  Compan\  for  patents  to  cover  the 
principal  features  of  this  system  of  lighting. 


GOGGLES  WITH  NON-BRE.\KABLE 

LENSES 

Safety  goggles  with  lenses  made  of  a  new  type  of  non- 
breakable  glass,  known  as  Resistal,  are  now  being  made  by 
Strauss  &  Buegeleisen.  M  Warren  St.,  Xew  York.  These 
goggles  are  adapted  for  use  in  shops  and  also  b}-  engineers 
and  firemen. 

The  unusual  properties  of  Resistal  glass,  which  can  be 
cracked  but  not  actually  broken,  even  by  a  heavy  blow,  are 
due  to  its  unique  construction.  It  is  made  up  of  two  layers 
of  optical  glass  with  a  layer  of  celluloid  between,  the  three 
parts  being  welded  into  a  solid  mass.  Even  if  the  glass  is 
rn'.cked  there  is  no  tendency  for  it  to  splinter  off.  Unlike 
celluloid.   Resistal  cannot  be  scratched   and   is  not   inflam- 


mable. It  is  not  affected  by  water  or  temperature  changes. 
Moisture  will  not  condense  on  the  surfaces  of  these  lenses 
and  cause  them  to  cloud  up. 

Goggles  with  the  Resistal  crystals  can  be  furnished  with 


A  New  Type  of  Lens  With   Many   Points  of  Excellence 

either  flat  or  curved  lenses  and  in  plain,  amber  or  euphos 
colors.  This  type  of  glass  has  been  used  in  goggles  for 
aviators  and  also  for  military  gas  masks. 


ASHTON  MASTER  PILOT  GAGES 

A  new  pressure  gage  of  especial  interest  to  power  plant 
owners  is  being  introduced,  by  the  A«:hton  Valve  Company, 
Boston,  Mass. 

It  is  designed  to  be  hung  in  the  center  of  the  room,  and 
an  unusual  feature  is  the  double  dial  arrangement,   illumi- 


Double    Dial    Illuminated    Gage 

nated  from  tlie  inside,  which  allows  the  j)ressure  to  he  noted 
from  a  distance  in  either  direction. 

The  dials,  being  graduated  to  show  only  15  lb.  above  and 
below  the  working  pressure,  admit  of  wide  divisions  and 
large  figures,  so  the  slightest  variation  of  pressure  is  notice- 
:il)le  and  this  insures  clo.>ie  firing  and  economv  of  fuel. 


Xeav  Rolling  Stock  for  Chilp:.an  R.ailw.av. — By  proc- 
lamation dated  September  26,  1917,  the  President  of  Chile 
has  set  aside  for  the  use  of  the  Arica-La  Paz  Railwav  the 
sum  of  1,200.000  pesos  ($440,000).  This  fund  is  to  be 
used  in  the  purchase  of  100  steel  freight  cars  of  25-tons 
capacity,  and  3  Mallet  locomotives.  Persons  interested  may 
secure  further  information  from  the  Ministry  of  Railways, 
Santiago,  Chile. — Commerce  Report. 
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Repeal  of  the  Valuation  Act,  under  which  the   Interstate 

i         Commerce    Commission   is   making   a   valuation   of   railway 

property,  is  the  object  of  a  bill  which  lias  been  introduced 

in  Congress  bv   Senator  King  of  Utah.      It  is  Senate  bill 

Xo.  35^0. 

By  a  fire  in  the  yards  of  the  Boston  &  Maine  at  Boston, 
Mass.,  on  January  6,  50  passenger  cars,  three  mail  cars,  six 
freight  cars  and  four  small  shops  were  destroyed,  together 
with  the  North-Station  power-plant:  the  estimated  loss  is 
.S2()0.()(K). 

Ihe  shopmen  of  29  roads  west  of  Chicago  have  laid  be- 
fore the  director-general  of  railroads  a  request  for  better  pay 
and  for  an  eight-hour  day;  also  for  overtime  rates  for  work 
done  on  Sundays  and  holidays.  They  want  a  maximum  rate 
of  $6  a  day  and  a  minimum  of  $.-i.5()  for  all  sliopmen,  ex- 
cept carmen.     The  carmen  want  a  maximum  of  $5  a  day. 

"The  International  Car  and  Locomotive  Workers  and 
Railway  Mechanics,"  also  called  the  Brotherhood  of  Rail- 
way Mechanics,  is  an  organization,  real  or  imaginary,  which 
the  Merchants"  Association  of  New  York  City  has  investigated 
and  has  not  been  able  to  locate.  Members  of  the  association 
are  cautioned  to  be  certain  of  the  facts  before  contributing 
to  solicitors  representing  these  "mechanics." 


Government  to  Mobilize  Labor 

The  United  States  Department  of  Labor  has  recently  re- 
organized its  employment  service  for  the  purpose  of  con- 
ducting, a  campaign  for  the  mobilization  of  labor.  This  is 
to  meet  the  greatly  increased  demand  of  war  industries  and 
one  of  the  announced  objects  is  to  furnish  250,000  men  for 
transportation  service.  The  employment  office  formerly  un- 
der the  jurisdiction  of  the  commissioner-general  of  immi- 
gration has  been  turned  over  to  the  United  States  employ- 
ment service  under  the  direction  of  John  B.  Densmore;  and 
the  Secretary  of  Labor  has  appointed  a  special  advisory 
council,  including  representatives  both  of  employers  and  of 
employees,  with  John  Lind,  former  governor  of  Minnesota, 
as  chairman.  This  advisor}-  council  is  to  direct  the  cam- 
paign for  co-ordinating  the  supply  and  the  demand  of  all 
labor. 

"The  labor  administrator  and  his  advisory  council,"  says 
Mr.  Wilson,  "will   at  once  take  in  hand  the  questions  of 


standardization  of  labor  policies;  will  consider  labor  dilu- 
tion and  training;  priority  demands;  the  adjustment  of  dis- 
l)utes  and  the  safeguarding  of  employment.  The  advisory 
council  will  study  all  phases  of  the  problem,  make  recom- 
mendation and  plans  for  additional  machinery  and  super- 
vise their  execution." 

Arrangements  are  being  made  for  the  earh  transporta- 
tion of  50,000  common  laborers  to  the  United  States  frcMii 
Porto  Rico.  As  soon  as  vessels  are  available  60,000  others 
will  be  brought  from  Porto  Rico  and  the  Virgin  I-lands, 
sufficient,  it  is  hoped,  to  take  care  of  the  shortage  in  the 
domestic  supj^ly  of  railroad  and  agricultural  workers.  Direc- 
tor-General McAdoo  has  asked  the  employment  ser\ice  to 
assist  in  supplying  the  railroads  with  lal)or  for  maintenance 
of  way  and  for  shop  work. 


More  Railway  Honor  Men 

-Additional  data  concerning  the  number  of  railroad  men 
now  with  the  colors  have  come  to  hand  since  the  publication 
of  the  Railroad  "Roll  of  Honor"  appearing  on  page  1 1  of  the 
Railway  Mechanical  Engineer  for  January.  Returns  have 
iKen  received  from  126  roads  representing  209,463  operated 
miles.  The  number  of  railway  officers  and  employees  of 
these  lines  now  holding  commissions  in  the  army  or  navy 
number  1.482.  Of  the  mechanical  department,  W.  B. 
Blanchford,  machinist  of  the  Baltimore  &  Ohio,  has  received 
a  commission  as  captain  in  the  regular  army,  and  E.  H. 
Sheeran,  general  foreman  of  the  Florida  East  Coast,  is  a 
captain  of  the  Railway  Engineers. 


Malicious  Misreoresentation 

Many  railroad  men  were  much  surprised  at  a  statement 
which  was  widely  printed  in  newspapers,  and  which  was 
attributed  to  Commissioner  C.  C.  McChord,  that:  "Gross 
negligence  of  railroads  under  private  management  in  giving 
proper  care  to  locomotives  is  a  principal  cause  of  the  present 
freight  congestion."  Commissioner  McChord  was  quoted  as 
announcing  that  "hundreds  of  locomotives  which  are  sorely 
needed  in  the  present  emergency  are  idle  in  shops  and  round- 
houses, frozen  through  neglect  or  lacking  repairs  which 
might  have  been  made  if  proper  forethought  had  been  given 
by  local  railway  officials." 

Mr.  McChord  did  not  make  such  a  statement.     A  Wash- 
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ington  newspaper  correspondent  apparently  drew  the  infer- 
ence after  looking  over  a  copy  of  Commissioner  McChord's 
dailv  concestion  statement. 


Buy  Thrift  Stamps  with  Liberty  Bond  Interest 

"Apply  the  interest  from  your  Liberty  bonds  to  the  pur- 
chase of  government  Thrift  stamps."  This  suggestion  has 
been  advanced  by  President  William  Sproule  to  all  officers 
and  employees  of  the  Southern  Pacific's  Pacific  System.  The 
suggestion  came  in  the  form  of  a  circular  which  is  to  be  wide- 
ly distributed.  Announcement  is  made  that  the  company  will 
offer  the  security  of  its  own  vaults  to  all  employees  who  de- 
sire to  protect  their  Liberty  bonds  and  will  collect  in  their 
behalf  the  interest  as  it  accrues  and  either  remit  same  or 
invest  it  in  government  savings  stamps  as  the  owner  desires. 


"There  is  nothing  so  welcome  as  Bull  Durham  with  plenty 
of  papers  and  matches.  The  latter  are  especially  scarce.  Send 
the  tobacco  in  the  large  size  bags.  Before  long  I  shall  have 
the  chance  to  see  some  of  the  soldiers  who  are  receiving 
your  tobacco.  I  will  write  you  what  they  say;  but  I  know 
now  what  it  will  be." 

Further  contributions  have  been  received  from  the  follow- 
ing companies: 

Detroit   Cirapliite  Company,  Detroit,  Mich $3  a  month  for  12  months 

Mt.   Vernon   Bridife  Company.   Mt.   Vernon,   Ohio..    10  a  month  for  12  months 
Ohio  Steel   Foundry,  I.imn.,  Ohio 10  a  month  for  12  months 

A  check  for  $295.94  has  been  received  from  E.  A.  Still- 
man,  acting  chairman  of  the  House  Committee  of  the  Ma- 
chinery Club  of  New  York,  as  the  Railway  Regiments'  .To- 
bacco Fund  proportion  of  one-third  of  the  net  profits  of  the 
cigar  department  of  the  club,  for  the  month  of  December. 


Locomotive  and  Freight  Car  Orders  in  January 

The  past  two  or  three  weeks  have  seen  a  sharp  revival  in 
the  locomotive  market  but  with  little  or  no  improvement  in 
the  case  of  freight  cars. 

During  the  month  of  January'  orders  were  reported  for 
the  following  equipment: 

Freight       Passenger 
Locomotives         Cars  Cars 

Domestic     168  468  10 

Foreign     29  6  " 

Totnl    19-  474  17 

The  important  locomotive  orders  included  in  the  197  men- 
tioned were  as  follows: 

Chesapeake  &   Ohio IS  2-6-6-2  American 

10  0-10-0  American 

Chilean   State   Rys -'0  .Mikado  American 

Delaware  &  Hudson -'0  Consolidation      .\merican 

Delaware,   Lackawanna  &  Western 1.==  Mikado  American 

HockinR    Valley    -'0  J  6-6-2  American 

Maine  Central   S  Ten-wheel  .American 

Minneapolis   &   St.   Louis IS  Mikado  American 

Missouri,  Kansas  &  Texas 25  Mikado  .American 

Philadelphia  &  Reading 1  .=^  Company  shops 

Rhndesinn  Rys "  Mountain  American 


MEETINGS   AND  CONVENTIONS 

Canadian  Railway  Club. — A  special  smoker  and  concert 
will  be  held  by  the  Canadian  Railway  Club  on  February 
22  in  the  Windsor  Hotel,  Montreal,  Que. 

Air  Brake  Association. — The  executive  committee  of  the 
Air  Brake  Association  at  a  recent  meeting  decided  to  hold 
the  1918  annual  convention,  the  announcement  stating  that 
"Exi.^ting  war  conditions  were  finally  believed  by  your  exec- 
utive committee  to  be  a  compelling  force  to  hold  a  conven- 
tion." The  meeting  will  l)e  held  in  Cleveland  on  Mav  7 
to  10. 


Railway   Regiments'  Tobacco  Fund 

Contributors  to  the  Railway  Regiments'  Tobacco  Fund 
will  be  interested  in  a  letter  from  Fred  \.  Preston,  secretary 
and  treasurer  of  the  P.  &  M.  Company,  Chicago,  now  a  cap- 
tain in  the  regular  army  in  France.  He  was  in  a  hospital 
for  a  month  witli  the  measles,  and  after  he  came  out  he  wrote 
a  letter  to  Fred  \.  Poor,  president  of  the  P.  &  M.  Company, 
in  which  he  said: 

"I  had  occasion  while  at  the  hospital  to  see  what  sending 
tobacco  to  the  soldiers  means.  There  were  sixty  privates 
with  the  measles  quarantined  in  a  separate  building  and  they 
were  the  most  cheerless  lot  of  men  I  ever  saw,  with  no  clothes 
of  their  own  and  nothing  to  smoke.  They  were  actually  sick, 
not  from  measles  l)ut  from  pure  lonesomeness.  After  they 
had  been  there  six  days  the  Y.  ^L  C.  A.  brought  around 
about  500  bags  of  Bull  Durham  and  the  whole  character 
of  the  place  changed  in  a  flash.  I  have  never  seen  anything 
which  gave  so  much  pleasure  and  those  boys  were  well  in  an 
hour,  and  left  the  hospital  the  next  day  I 


The   following  list   gives   names   of  secretaries,    dates  of  next   or  regular 
meetings  and  places  of  meeting  of  mechanical  associations : 

-Vm  Brake  As.«;ociation. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.     Convention   May  7  to    10,  Cleveland,   Ohio. 

American  Railway-  Master  Tinners',  Coppersmiths*  and  Pipefitters* 
Association.-— O.  E.  Schlink,  485  W.  Fifth  St..  Peru.  Ind.  Conven- 
tion postponed. 

.\merican  Railway  Master  Mechanics*  .Association. — ^J.  W.  Taylor,  Kar- 
pen   Kldg.,   Chicago.      Convention    postponed. 

American  Railway  Tool  Foremen*s  Association. — R.  D.  Fletcher.  Belt 
Railway,  Chicago.     Convention  postponed. 

American  Society  for  Tfsting  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,   Philadelphia,   Pa. 

-Vmerican  .Society  (if  Mechanical  E.vcineers. — Calvin  VV.  Rice,  29  W. 
Thirty-ninth    St.,   New   York. 

.\ssociATio\  OF  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  X.  \V.,  Room  411,  C.  &  N.   VV.   Station,  Chicago. 

Car  Foremen's  Association  of  Chicago.— .Aaron  Kline,  841  Lawlor  Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel    Morrison.    Chicago. 

Chief  Interciiance  Car  Inspectors'  and  Car  Foremen's  -Association. — 
W.  R.  McMurn,  New  York  Central,  Albany,  N.  Y.  Convention 
postponed. 

International  Railroad  Master  BLACKSMiTfis'  Association. — A.  L.  Wood- 
worth,    C.    H.    .S:    I).,    Limn,    Ohio.      Convention    postponed. 

International  R.«ilway  Fiel  Association. — J.  G.  Crawford,  547  W.  Jack- 
son  Blvd.,  Chicago. 

International  Railway  General  Foremen's  Association. — ^William  Hall, 
1126  W.   Broadway,  Winona.  Minn.     Convention  postponed. 

Master  RoiLE.^MAKEns'  .Association. — Harry  D.  Vought,  95  Liberty  St., 
New   York.     Convention  postponed. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpcn  Bldg.,  Chicago. 
Convention  postponed. 

Master  Car  and  Locomotive  Painters'  -Association  of  U.  S.  and  Canada. 
— A.  P.   Dane,   P..  &  M.,  Reading,   Mass.     Convention  postponed. 

Niaqarx  Frontier  Car  Men's  .Association. — E.  N.  Frankenberger,  623  Bris- 
bane Bldg.,  Buffalo,  X.  Y.  Meetings,  third  Wednesday  in  month, 
Xew   York   Telephone   Bldg.,   Buffalo,   N.   Y. 

Railway  Storekeepers'  -Association. — J.  P.  Murphy.  Box  C,  Collinwood, 
Ohio.      Convention   postponed. 

Tr.weling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R.. 
Cleveland,  Ohio.     Next  meeting,  September  10,  1918,  Chicago. 
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C.   C.    Richardson 


GENERAL 

Joseph  Opl\,  general  foreman  of  the  Chicago,  Milwau- 
kee &  St.  Paul  at  Austin,  Minn.,  has  been  appointed  general 
inspector,  with  the  same  headquarters. 

Charles  C.  Richardson,  whose  appointment  as  assistant 
to  the  superintendent  of  motive  power  of  the  Bessemer  & 
Lake  Erie  was  announced  in  the  January  issue  of  the  Rail- 
way Mechanical  Engi- 
neer, was  born  at  Junc- 
tion City,  Kansas,  on 
September  18,  1873. 
After  graduating  from 
the  Greenville  (Pa.) 
High  School  he  became 
a  painter's  helper  in 
May,  1890,  with  the 
Pittsburgh,  Shenango  & 
Lake  Erie,  now  a  part 
of  the  Bessemer  &  Lake 
Erie.  In  July,  1890, 
he  was  made  a  locomo- 
tive fireman,  and  i|i 
December,  1892,  storej- 
keeper.  In  January, 
1893,  he  became  k 
clerk,  later  in  the  same 
}  ear  timekeeper,  and  ih 
August,  1894,  chiqf 
clerk.  He  held  this  position  until  he  was  recently  giveti 
charge  of  the  office,  accounting  and  stores  department  wit^ 
the  title  of  assistant  to  the  superintendent  of  motive  powel". 

Daniel  Sinclair,  road  foreman  of  engines  of  the  Xorth- 
em  Pacific,  with  office  at  Glendive,  Mont.,  has  been  ap- 
pointed fuel  supervisor,  with  headquarters  at  Glendive.      ] 

J.  E.  Bjorkholm,  traveling  engineer  of  the  Chicagp, 
Milwaukee  &  St.  Paul,  with  headquarters  at  Milwaukee, 
Wis.,  has  been  appointed  division  master  mechanic  of  the 
Chicago  terminal,  with  office  at  Chicago. 

Joseph  Bodenberger,  traveling  engineer  of  the  Chicago, 
Milwaukee  &  St.  Paul,  with  headquarters  at  Aberdeen,  S.  D., 
has  been  appointed  division  master  mechanic  of  the  Hastings 
and  Dakota  division,  wuth  the  same  headquarters. 

L.  F.  Couch  has  been  appointed  master  mechanic  of  the 
Memphis.  Dallas  &  Gulf  with  office  at  Nashville,  Ark.,  suc- 
ceeding F.  J.  Sears. 

Albert  J.  Davis,  whose  appointment  as  master  mechanic 
of  the  Allegheny  and  Bradford  divisions  of  the  Erie  Rail- 
road, with  headquarters  at  Hornell,  N.  Y.,  was  noted  in 
these  columns  last  month,  was  born  at  Meadville,  Pa.,  in 
1876.  After  leaving  high  school  he  entered  the  employ  of 
the  Erie  Railroad  as  an  engine  wiper  in  1896,  subsequently 
serving  a  machinist  apprenticeship.  He  was  afterwards  a 
machinist,  erecting  gang  foreman  and  general  foreman  at 
Salamanca,  N.  Y.,  being  later  transferred  to  Hornell,  N.  Y., 
as  general  foreman.  He  was  subsequently  promoted  to  as- 
sistant master  mechanic,  so  continuing  until  he  was  recently 
appointed  master  mechanic. 

H.  G.  DiMMiTT,  district  master  mechanic  on  the  River 
and  Iowa  Minnesota  divisions  of  the  Chicago,  Milwaukee 
&  St.  Paul,  has  been  appointed  division  master  mechanic 
of  the  same  divisions. 


A.  H.  Hackfield  has  been  appointed  master  mechanic 
and  roadmaster  of  the  Southwestern  Railway  with  office  at 
Archer  City,  Texas. 

W.  H.  Hart,  assistant  district  master  mechanic  on  the 
Superior  division  of  the  Chicago,  Milwaukee  &  St.  Paul, 
with  office  at  Green  Bay,  Wis.,  has  been  promoted  to  division 
master  mechanic  with  the  same  headquarters. 

E.  W.  Harvey  has  been  appointed  division  master  me- 
chanic of  the  Illinois,  and  Racine  and  Southwestern  division 
of  the  Chicago,  Milwaukee  &  St.  Paul,  and  the  Rochelle  & 
Southern  line,  with  office  at  Savanna,  111. 

WiLLL\M  JoosT,  roundhouse  foreman  at  the  Milwaukee 
shops  of  the  Chicago,  Milwaukee  &  St.  Paul,  has  been  pro- 
moted to  master  mechanic  of  the  Milwaukee  terminal  and 
the  Chicago  and  Milwaukee  division,  with  office  at  Milwau- 
kee shops,  W^is. 

G.  P,  Kempf,  district  master  mechanic  on  the  Duljuque 
division  of  the  Chicago,  Milwaukee  &  St.  Paul,  with  office 
at  Dubuque,  Iowa,  has  been  appointed  division  master 
mechanic  of  the  same  division. 

A.  J.  Klumb,  assistant  district  master  mechanic  of  the 
Chicago,  Milwaukee  &  St.  Paul,  with  office  at  Milwaukee 
shops,  has  been  appointed  division  master  mechanic  of  the 
Prairie  du  Chien  and  Mineral  Point  division,  with  office  at 
Madison,  Wis. 

T.  S.  Manchester,  general  foreman  of  the  Chicago,  Mil- 
waukee &  St.  Paul  at  Aberdeen,  S.  D.,  has  been  appointed 
traveling  engineer,  with  the  same  headquarters. 

G.  J.  Messer,  general  car  and  locomotive  foreman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  with  headquarters  at  Minne- 
apolis, Minn.,  has  been  appointed  division  master  mechanic 
of  the  Sioux  City  and  Dakota  division,  with  headquarters  at 
Sioux  City,  Iowa. 

P.  L.  Mullen,  roundhouse  foreman  of  the  Chicago,  Mil- 
waukee &  St.  Paul  at  Sioux  City,  Iowa,  has  been  appointed 
division  master  mechanic  of  the  Southern  Minnesota  divi- 
sion, with  office  at  Austin,  Minn. 

S.  J.  O'Gar,  general  car  and  locomotive  foreman  of  tlie 
Chicago,  Milwaukee  &  St.  Paul,  with  headquarters  at 
Ottumwa  Junction,  Iowa,  has  been  appointed  division  mas- 
ter mechanic  of  the  Kansas  City  division,  with  the  same 
headquarters. 

B.  J.  Peasley  has  been  appointed  mechanical  superinten- 
dent of  the  St.  Louis-Southwestern  of  Texas  with  office  at 
Tyler,  Tex. 

M.  F.  Smith,  division  master  mechanic  of  the  La  Crosse 
and  Wisconsin  Valley  division  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  office  at  Milwaukee  shops,  has  teen  pro- 
moted to  district  master  mechanic,  with  the  same  headquarters. 

John  Turney,  assistant  district  master  mechanic  of  the 
Twin  City  terminals  of  the  Chicago,  Milwaukee  &  St.  Paul, 
with  office  at  Minneapolis,  Minn.,  has  been  appointed  divi- 
sion master  mechanic  of  the  same  division. 

CAR  DEPARTMENT 

Joseph  Benzinger,  for  many  years  foreman  for  the  Chi- 
cago, Milwaukee  &  St.  Paul  at  the  Milwaukee  shops,  has 
retired  from  railroad  service. 

Oscar  Handley,  formerly  with  the  Vandalia  Railroad 
at  Vandalia,  111.,  has  been  transferred  to  East  St.  Louis,  111., 
as  car  inspector  for  the  Pennsylvania  Railroad. 

R.  A.  Kleist  has  been  appointed  car  foreman  of  the 
Baltimore  &  Ohio  at  South  Chicago.  111.,  succeeding  E.  H. 
Mattingly  assigned  to  other  duties. 
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L.  K.  Sillcox 


L.  K.  Sillcox,  mechanical  engineer  of  the  Illinois  Central 
in  charge  of  car  work,  has  been  appointed  master  car  builder 
of  the  Chicago,  Milwaukee  &  St.   Paul,  with  headquarters 
at    Milwaukee,    \V  i  s. 
He    was   bom   at    Ger- 
mantown,  Pa.,  on  April 
30,  1880,  and  was  edu- 
cated at  Trinity  School, 
New    York,    and    the 
Mechanical    and    Elec- 
trical Institute  of  Brus- 
sels.    He  entered  rail- 
way service  in  19()>^  as 
-^n    apprentice    in    the 

/  High   Bridge  shops  of 

^  tlie  New  York  Central, 
leaving  there  in  1906  to 
no  with  the  McSherrv 
Manufacturing  Com- 
pany at  Middletown, 
(3hio.  He  resigned 
from  that  company  as 
assistant  shop  superin- 
tendent in  1909  to  be- 
come shop  engineer  of  the  Canadian  Car  &:  Foundry  Coni- 
])any  at  Montreal.  He  left  his  position  with  the  latter  com- 
pany in  1912  to  become  chief  draftsman  of  the  Canadian 
Xorthem.  In  1916  he  was  appointed  mechanical  engineer 
of  till'  Illinois  Central  in  charge  of  car  work,  from  which 
positii.n  he  resigned  to  accept  the  appointment  noted  above. 

Wii.LLAM  SxELL.  district  general  car  foreman  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  with  headquarters  at  Minne- 
apolis, Minn.,  has  been  transferred  to  the  newly  created 
position  of  the  same  rank  at  the  Chicago  terminal. 

T.  Tr.-\cey  has  been  appointed  foreman  of  car  repairs  at 
the  East  Buffalo  car  shops  of  the  Erie  Railroad. 

SHOP    AND   ENGINEHOUSE 

F.  Armstrdxc;  has  been  appointed  foreman  of  the  ma- 
chine shop  of  the  Wabash  at  Decatur,  111.,  to  succeed  E.  J. 
Hausbach. 

H.  EiSEi.E,  general  foreman  of  the  Wabash  Railway  at 
Decatur.  111.,  has  been  appointed  shop  superintendent  at 
Decatur,  succeeding  William  Canavan,  resigned  to  engage 
in  other  business. 

W.  H.  Foster,  engine  despatcher  of  the  Erie  Railroad  at 
Buffalo,  X.  Y.,  has  been  appointed  roundhouse  foreman. 

E.  J.  Hausbach,  machine  shop  foreman  of  the  Wabash 
at  Decatur.  111.,  has  been  appointed  general  foreman,  suc- 
ceeding H.  Eisele. 

H.  KoPPER,  roundhouse  foreman  of  the  Erie  Railroad  at 
Buffalo,  N.  Y.,  has  been  appointed  general  foreman  of  the 
night  force. 

H.  T.  XoAVELL,  assistant  superintendent  of  the  Billerica 
(Mass.)  shops  of  the  Boston  &  Maine,  has  resigned  to  ac- 
cept a  position  with  the  New  York  Air  Brake  Company  at 
Watertown,  N.  Y.,  as  superintendent  of  the  shell  department. 

PURCHASING   AND   STOREKEEPING 

N.  B.  CoGGiNS  has  been  appointed  division  storekeeper 
of  the  Alabama  Great  Southern  v.ith  office  at  Birmingham, 
Ala.,  succeeding  D.  A.  Hickman,  resigned  to  enter  service 
of  the  United  States  Array. 

A.  Gerrard  has  been  appointed  material  agent  and  as- 
sistant purchasing  agent  of  the  Missouri,  Oklahoma  &  Gulf 
with  office  at  Muskogee,  Okla. 


P.  M.  Wagstaff  has  been  appointed  railroad  representative 
for  the  Onondaga  Steel  Company,  Inc.,  Syracu<ie.  N.  Y. 

Peter  L.  Maher,  business  manager  of  the  Eastern  Car 
Company,  Ltd.,  Xew  Glasgow,  Xova  Scotia,  has  resigned 
liis  position  and  has  returned  to  the  United  States. 

S.  D.  ^^'inger,  formeifly  associated  with  the  Prest-O-Lite 
Comj)any,  in  charge  of  railroad  sales,  has  been  appointed 
general  manacer  of  the  compressed  acetylene  de|)artment  of 
the  Oxweld  Railway  Se^ice  Company.  He  will  be  located 
at  Chicago. 

H.  M.  Aubrey,  who  has  served  in  various  capacities  with 
the  Quaker  City  Rubber  Company  and  the  H.  W'.  Johns- 
Manville  Company,  has  been  appointed  special  packing  rep- 
resentative of  the  Union  Supply  Company  with  headquarters 
at  Chicago. 

R.  P.  Lamont.  president  of  the  American  Steel  Foundries, 
with  office  at  Chicago,  has  been  commissioned  a  lieutenant- 
colonel  by  the  War  Department  and  appointed  assistant  chief 
of  the  procurement  division  of  the  ordnance  department. 
He  has  reported  to  Washington  for  duty. 

Frank  Bartholomew,  who  has  been  erecting  engineer  for 
the  Shaw  Electric  Crane  Company  for  the  past  20  years  and 
who  resigned  his  position  with  that  company  in  December, 
1917,  has  become  associated  with  X.  B.  Payne  in  the  Have- 
me}er  building,  25  Church  street,  New  York,  specialist  in 
electric  cranes. 

P.  C.  Gunion  has  lieen  made  advertising  manager  of  the 
industrial  bearings  division  of  the  Hyatt  Roller  Bearing 
Company.  Newark.  X'.  J.  Mr.  Gunion  has  been  in  the  sales 
department  of  the  Hyatt  Company  for  two  years.  Just 
previous  to  his  recent  appointment  he  was  manager  of  the 
Pitts) )urgh  office. 

Ralph  F.  Tillman  has  been  elected  vice-president  of  the 
Wine  Railway  .\ppliance  Company,  Toledo,  Ohio,  in  charge 
of  wt'>tern  sales  with  headquarters  in  Chicago,  and  W.  F. 
Cremean  has  been  appointed  assistant  to  the  president  of  the 
company  in  charge  of  eastern  sales  with  headquarters  in 
\A'ilkes-Barre.  Pa. 

P.  W.  Page,  formerly  representative  for  the  B.  F.  Good- 
rich Rubber  Company,  Akron,  Ohio,  in  western  Massachu- 
.setts  and  southern  Vermont  and  more  recently  an  ensign  in 
the  I'nited  States  navy,  was  drowned  recently  off  the  coast 
of  England  when  his  seaplane  became  unmanageable  and 
plunged  into  the  sea. 

M  the  meeting  of  the  board  of  directors  of  the  Union  Steel 
Casting  Company,  Pittsburgh,  Pa.,  C.  C.  Smith,  formerly 
president  of  the  company,  was  elected  chairman  of  the  board 
of  directors.  J.  P.  Allen,  formerly  vice-president,  was 
elected  president.  The  remaining  officers  of  the  company 
were  re-elected  as  follows:  S.  H.  Church,  vice-president;  G. 
W.  Eisenbeis,  treasurer;  W.  C.  Eichenlaub,  secretary,  and 
J.   B.   Henry,  general  superintendent. 

Recent  promotions  in  the  Pressed  Steel  Car  Company's  or- 
ganization in  the  Pittsburgh  district  made  J.  H.  Hackenburg 
purchasing  agent,  succeeding  the  late  H.  j.  Gearhart.  Mr. 
Hackenburg  was  formerly  the  assistant  purchasing  agent. 
H.  B.  Fisher  and  C.  C.  Clark  have  been  appointed  assistant 
purchasing  agents  of  the  company.  W.  C.  Howe,  formerly 
in  charge  of  the  Allegheny  plant,  becomes  assistant  to  the 
rice-president.  J.  C.  Ritchey  has  been  appointed  electrical 
engineer. 
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R.  A.  Van  Houten,  works  manager  of  the  Sellers  Manu- 
facturing Company,  Chicago,  has  been  appointed  vice-presi- 
dent and  general  manager  with  the  same  headquarters. 
(George  M.  Hogan,  sales  agent  has  also  been  appointed  as- 
sistant secretary  and  W.  H.  Seigmund,  cashier,  has  been  ap- 
pointed assistant  treasurer.  E.  M.  Kerwin,  secretary-treas- 
urer, has  been  granted  a  leave  of  absence  to  enter  military 
service,  having  been  commissioned  a  captain  in  the  ordnance 
(U'jxirtment  and  stationed  at  Washington,  D.  C. 

Charles  D.  Jenks,  who  has  been  the  active  business  execu- 
tive of  Edwin  S.  Woods  &  Co.,  Chicago,  has  severed  his  con- 
nection with  that  concern,  having  been  elected  president  and 

a  director  of  the  Da- 
mascus Brake  Beam 
Company,  with  head- 
quarters in  Cleveland. 
Ohio.  He  was  former- 
ly in  the  operating  and 
sales  department  of  the 
Pressed  Steel  Car  Com- 
pany at  Pittsburgh, 
Pa.,  and  Chicago,  and 
western  sales  manager 
for  the  Standard  Cou- 
pler Company,  leaving 
the  latter  concern  in 
1912  to  go  with  Ed- 
win S.  Woods  &  Co. 
In  his  new  position  as 
president  of  the  Da- 
mascus Brake  Beam 
Company  he  will  as- 
sume the  active  man- 
agement of  the  operation  and  sales  department. 

Ralph  C.  Davison,  for  the  past  six  years  associated  with 
the  American  Mason  Safety  Tread  Company,  Xew  York,  in 
a  selling  and  engineering  capacity,  has  resigned  his  position 
and  directorship  with  the  above  company  to  engage  in  a 
broader  and  more  active  field  with  the  American  Abrasive 
Metals  Company,  makers  of  Feralun  safety  treads  and 
anti-slip  surfaces.  Mr.  Davison,  through  his  connection 
with  the  Concrete  Association  of  America,  has  a  large 
acquaintance  among  architects  and  contractors. 

Frank  W.  Hall  has  been  appointed  commercial  manager 
of  the  Sprague  Electric  Works  of  the  General  Electric 
Company.  With  the  exception  of  a  short  period,  Mr.  Hall 
has  been  connected  with  the  Sprague  Works  continuously 
for  22  years  in  various  engineering  and  sales  capacities,  and 
for  the  three  years  prior  to  his  present  appointment  oc- 
cupied the  position  of  sales  manager.  D.  C.  Durland,  for- 
mer executive  head  of  the  Sprague  Electric  Works,  has  re- 
signed to  become  president  of  the  Mitchell  Motors  Co.,  Inc. 

Waldo  H.  Marshall,  formerly  president  of  the  American 
Locomotive  Company,  and  now  associated  with  J,  P.  Mor- 
gan &  Co.,  has  been  appointed  assistant  chief  of  the  Divi- 
sion of  Production  of  the  Ordnance  Department.  Mr.  Mar- 
shall was  on  the  staff  of  Edward  R.  Stettinius  (now  surveyor 
general  of  supplies  in  the  War  Department)  in  the  muni- 
tions department  of  J.  P.  Morgan  &  Co.  Born  in  1864,  Mr. 
Marshall  began  his  business  life  as  a  railroad  man.  He  be- 
came assistant  superintendent  of  motive  power  for  the  Chi- 
cago &  North  Western  in  1897;  was  appointed  superinten- 
dent of  motive  power  for  the  Lake  Shore  &  Michigan  South- 
em  in  1899;  was  made  general  superintendent  of  that  road 
in  1902,  and  general  manager  in  1903,  his  jurisdiction  ex- 
tending also  over  the  Lake  Erie  &  \\'estern  and  the  Indiana, 
Illinois  &  Iowa.  In  1906,  he  was  elected  president  of  the 
American  Locomotive  Company. 


Milton  Rupert  was  recently  elected  vice-president  and  as- 
sistant treasurer  of  the  R.  D.  Nuttall  Company,  of  Pitts- 
burgh, Pa.,  manufacturers  of  gears,  pinions  and  trolleys. 
Mr.  Rupert  has  been  with  the  Nuttall  Company  since  March 
4,  1893,  holding  various  positions.  In  1903  he  was  ap- 
pointed head  of  the  general  offices,  being  directly  in  touch 
with  all  office  matters  and  also  manufacturing  operations. 
During  the  latter  part  of  this  period  Mr.  Rupert  was  as- 
sistant to  president  and  general  manager.  In  his  new  p)osi- 
tion,  Mr.  Rupert  will  have  charge  of  sales  and  manufactur- 
ing activities. 

Charles  V.  Eades,  who  recently  resigned  a^  sales  manager 
and  engineer  of  the  asphalt  product  department  of  the  Stand- 
ard Asphalt  &  Rubber  Company,  Chicago,  announces  the 
establishment  of  the  Mineral  Rubber  Product^  Company, 
with  offices  at  280  Madison  avenue,  New  York  City.  The 
company  will  handle  materials  and  will  contract  for  floors, 
waterproofing,  insulation,  expansion  specialties,  protective 
coatings,  etc.,  as  well  as  represent  other  well-known  manu- 
facturers. One  of  the  special  products  which  this  company 
has  put  on  the  market  is  a  moisture-proof  concrete  block, 
designed  by  Mr.  Eades. 

Guy  E.  Tripp,  of  New  York,  heretofore  chairman  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  Ixt-n 
appointed  b\   the  War  Dc[)artment.  with  the  rank  of  colonel, 

as  chief  of  tlie  produc- 
tion division  of  the  ord- 
nance dej)artment  en- 
trusted with  the  task  of 
supervising  and  stimu- 
lating the  production  of 
all  ordnance  supplies. 

The  ajjpointment  of 
Mr.  Tripp  is  one  of  the 
important  steps  in  the 
reorganization  of  the 
ordnance  bureau,  an- 
nounced recently  by  its 
chief.  General  Crozier. 
Mr.  Tripp  was  se- 
lected because  of  hi^^ 
experience  in  the  manu- 
facture of  munitions  of 
all  kinds,  the  Westing- 
house  company  having 
obtained  large  contracts 
from  the  British  and  Russian  governments  immediately  on 
the  outbreak  of  the  European  war.  Mr.  Tripp  is  credited 
with  bringing  to  the  department  the  highest  obtainable  type 
of  experience  and  ability  to  insure  speedy  and  careful  pro- 
duction of  munitions.  The  board  of  directors  of  the  West- 
inghouse company  has  given  him  a  leave  of  absence  for  the 
duration  of  the  war. 

Cameron  C.  Smith,  chairman  of  the  board  of  the  Uni(M» 
Steel  Casting  Company,  Pittsburgh,  Pa.,  was  on  January 
15  appointed  Major  Ordnance  Reserve  Corps,  and  has  been 
assigned  to  the  Production  Department,  Carriage  Division 
of  the  Ordnance  Department  of  the  U.  S.  .\rmy,  with  head- 
quarters in  Washington.  Mr.  Smith  was  bom  in  Clinton 
township,  Butler  county.  Pa.,  April  2,  1861.  His  first  posi- 
tion was  as  stenographer  in  the  office  of  Wilson  Walker  & 
Co.,  iron  and  steel  manufacturers  of  Pittsburgh,  Pa.  He 
was  with  them  ten  years,  during  which  time  it  was  merged 
into  the  Carnegie,  Phipps  &  Co.,  and  then  into  the  Camegie 
Steel  Company.  He  left  the  employ  of  the  Camegie  Steel 
Company  in  1893,  and  accepted  a  position  with  the  Reliance 
Steel  Casting  Co.,  of  Pittsburgh,  being  with  them  six  years, 
when  in  1899  he  withdrew  to  organize  the  Union  Steel  Cast- 
ing Company,  of  Pittsburgh,  Pa.    He  was  secretary  and  gen- 
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eral  managtr  during  the  first  year  of  the  existence  of  the 
Union  Steel  Casting  Company,  and  in  1900  was  elected 
president,  which  position  he  has  held  until  January  26, 
1918,  when  he  was  elected  chairman  of  the  board  of  direc- 
tors. 

Frank  J.  Foley,  formerly  manager  of  the  mining  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, on  January  1,  became  connected  with  the  Edison 
Storage  Battery  Company,  Orange,  N.  J.,  as  manager  of  the 
mining  and  traction  department,  with  headquarters  at  the 
main  oftice  in  Orange.  During  the  two  years  Mr.  Foley 
was  connected  with  the  New  York  City  service  department 
of  the  Westinghouse  Electric  &  Manufacturing  Company,  he 
helped  install  the  original  multiple  unit  control  on  the 
Brooklyn  Rapid  Transit  system,  helped  install  the  switch- 
boards and  turbines  in  the  Kent  avenue  power  station  of  the 
Brooklyn  Rapid  Transit,  and  the  turbo-generator  unit  at  the 
Waterside  station  of  the  Consolidated  Gas  Company,  New 
York.  He  then  became  connected  with  the  P'ast  Pittsburgh 
plant  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, and  after  attending  that  company's  engineering  sales 
school  for  a  year,  was  associated  with  the  industrial  sales 
department,  going  into  the  mining  section  in  1910,  in  which 
position  he  had  occasion  to  handle  electrical  equipment  for 
mines,  including  storage  battery  and  trolley  locomotives.  In 
1915  Mr.  Foley  was  promoted  to  manager  of  the  mining 
section. 

W.  H.  Lovekin  has  been  appointed  assistant  to  the  presi- 
dent of  the  Locomotive  Feed  Water  Heater  Companw     Mr. 
Lovekin  has  been  with  the  company  since  June,  191().     He 
was  bom  in  Philadel- 
phia, Pa.,  and  received 
his    education    in    the 
public   schools   of   that 
place.    Haver  ford    Pre- 
paratory    School     and 
Princeton      L'niversity. 
He  started  his  business 
career  in   the   Ijanking 
house    of     the     Logan 
Trust    Company,    of 
Philadelphia.    Later  he 
accepted  a  position  on 
the  staff  of  the  Bureau 
of  Municipal  Research 
of    Philadelphia.      On 
leaving  the   Bureau   of 
Municipal  Research  he 
entered    the    sales    de- 
partment of  R.  J.  Cro- 
zier  &  Co.,  of  Philadel- 
phia, where,  because  of  special  qualifications,  he  was  short- 
ly  assigned    to   the   railroad    field.      This    position    as    sales 
representative  in  the  railroad  field  brought  him  into  intimate 
contact  with  railroad  men.     On  June   1,   1916,  he  entered 
the  ser\'ice  of  the  Locomotive  Feed  Water  Heater  Company 
as  special  representative.     In  this  capacity  he  was  intimately 
connected  with  the  development  of  feed  water  heaters  for 
locomotives  and  ships.     In  April  of  this  year  he  was  made 
assistant  to  vice-president,  from  which  position  he  is  now 
promoted. 

Frank  Fouse  has  been  appointed  works  manager  of  the 
Marsh  Refrigerator  Service  Company  with  office  at  Milwau- 
kee, Wis.  He  entered  the  service  of  the  Pennsylvania  in 
1888.  From  1896  to  1901  he  was  with  the  Pressed  Steel  Car 
Company  at  Pittsburgh,  Pa.;  from  1901  to  1908  with  the 
Pittsburgh  Testing  Laboratory,  and  in  the  latter  year  he  en- 
tered the  ser\'ice  of  the  United  Fruit  Company  as  general 
foreman  of  the  car  department  at  Costa  Rica. 
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Belt  Pulleys. —  The  American  Pulley  Company,  Phila- 
delphia, Pa.,  has  recently  published  an  instructive  booklet 
on  '^Getting  Ma.ximum  Pulley  Efficiency."  It  contains  an 
explanation  of  the  power  losses  due  to  belt  slip  and  a  com- 
parison of  various  pulley  tests.  The  advantages  of  split 
steel  pulley  construction  are  plainly  indicated. 

Smooth-on  Specialties. — A  new  edition  of  the  instruc- 
tion book  published  by  the  Smooth-On  Manufacturing  Com- 
pany, Jersey  City,  N.  J.,  has  recently  been  issued  for  free 
distribution.  In  addition  to  information  regarding  the  use 
of  Smooth-On  iron  cement,  the  booklet  contains  a  list  of  the 
standard  sizes  of  Smooth-On  coated  corrugated  gaskets  for 
flanged  pipes  of  sizes  from  2  in.  to  26  in. 

L.ATHE  AND  Drill  Chucks. — The  Skinner  Chuck  Com- 
pany, New  Britain,  Conn.,  has  issued  a  very  complete  cata- 
logue and  price  list  of  their  products.  All  kinds  of  inde- 
pendent, universal  and  combination  chucks  are  illustrated 
and  the  price  for  each  different  size  is  given.  Planer  chucks 
with  either  a  square  or  swivel  base  and  several  different 
styles  of  drill  chucks  are  also  shown. 

Direct  Current  Dynamos. — The  second  of  a  series  of 
catalogues  of  industrial  motors  has  just  been  distributed  by 
the  Westinghouse  Electric  and  Manufacturing  Company  of 
East  Pittsburgh,  Pa.  This  is  known  as  Catalogue  30  and 
covers  the  company's  complete  line  of  direct  current  motors 
and  generators  for  industrial  service.  After  giving  consider- 
able general  information  regarding  the  ordering,  classifica- 
tion and  selection  of  direct  current  motors- the  catalogue 
shows  the  rating  and  dimensions  of  different  types  of  motors 
used  in  reversing  planer  equipment,  machine  head  stock 
e(|uipment  and  arc  welding  motor  generator  sets. 

Electric  Welding  Outfits. — An  interesting  booklet  on 
Electric  Welding  has  been  recently  issued  by  the  Wilson 
Welder  &  Metals  Company,  New  York  City.  It  is  carefully 
arranged  and  contains  in  detail  the  development  of  the  Wil- 
.son  system  in  the  electric  welding  field.  A  complete  illus- 
tration and  description  of  the  apparatus  is  given  and  the 
advantages  of  independent  control  and  constant  tempera- 
tures are  pointed  out.  Emphasis  is  also  laid  on  the  import- 
ance of  the  metal  used  in  welding,  and  the  claim  is  made 
that  tests  on  electric  welded  joints  in  boiler  steel  plate  show 
an  efficiency  of  100  per  cent.  The  back  of  the  book  con- 
tains some  useful  tables  and  information  and  is  valuable 
for  reference. 

Bakelite  Micarta-D  Gears  and  Pinions. — The  West- 
inghouse Electric  &  Manufacturing  Company,  East  Pitts- 
l)urgh,  Pa.,  has  recently  issued  a  booklet  describing  the  ma- 
terial and  the  methods  of  using  Bakelite  Micarta-D  gears 
and  pinions.  Bakelite  Micarta-D  is  a  non-metallic  mate- 
rial made  up  of  a  special  heavy  duck  of  uniform  weave, 
thickness  and  tensile  strength,  bonded  together  w^ith  Bake- 
lite by  heating  under  very  heavy  pressure.  The  material  is 
developed  for  use  where  silent  operation  is  desirable  and  it 
is  especially  valuable  because  of  the  fact  that  it  is  not 
affected  by  water  or  oil,  or  by  most  acid  or  alkali  solutions. 
The  booklet  gives  a  complete  description  of  the  properties  of 
the  material,  the  methods  of  working  it,  a  complete  outline 
of  the  methods  of  designing  the  gears  and  considerable  data 
for  the  use  of  gear  designers.  The  booklet  is  thoroughly 
illustrated  with  drawings  and  photographs  and  copies  may 
l>e  obtained  upon  request  to  the  company's  nearest  branch 
office. 
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Car  Repairing 
Under  Government 


The  first  order  issued  by  Mr.  Mc.\doo 
as  Director  General  of  Railroads  con- 
tained the  following;  instructions  >  ''All 


Control  transportation  systems  covered  by  proc- 

lamation and  order  shall  be  operated  as  a  national  system 
of  transportation,  the  common  and  national  needs  being  in 
all  instances  lield  paramount  to  any  actual  or  supposed  cor- 
porate advantage."'  In  order  that  the  railroads  might  speed 
up  their  work,  the  government  has  guaranteed  them  a  net 
income  based  on  their  incomes  during  the  past  three  years. 

Director  General  McAdoo's  order  and  the  provision  of 
the  railroad  bill  to  guarantee  the  net  income  of  the  carriers 
have  a  very  important  bearing  on  the  application  of  the 
M.  C.  B.  rules.  So  far  as  the  ultimate  financial  result  is 
concerned,  it  would  be  the  same  if  no  repair  cards  were 
written.  However,  it  would  be  inadvisable  to  stop  this 
practice  as  the  records  will  be  needed  and  it  will  be  difficult 
to  put  the  rules  into  effect  again  when  the  government  turns 
the  roads  back  to  their  owners  if  no  records  are  kept  during 
the  war. 

The  object  of  the  M.  C.  B.  rules  is  to  place  the  charges 
for  repairing  cars  where  they  rightly  belong  and  this  idea 
runs  through  all  the  work  on  foreign  cars.  Under  the  pres- 
ent circumstances  the  thought  uppermost  in  the  minds  of 
those  who  repair  the  cars  should  be  to  secure  the  maximum 
of  transportation  efficiency,  and  to  provide  the  greatest  pos- 
sible nunil)er  of  cars  to  handle  the  enormous  traffic  of  war 
time. 

There  are  various  ways  in  which  the  car  department  can 
reduce  the  number  of  cars  held  for  repairs.  The  M.  C.  B. 
Association  has  urged  all  the  roads  to  repair  cars  when- 
ever possible  without  holding  them  to  secure  material  from 


the  owners.  If  b}-  making  wrong  repairs  a  car  can  be  put 
into  serviceable  condition  this  course  should  be  followed. 
It  is  often  possible  to  use  some  non-standard  part  and  get 
the  car  back  into  service.  One  shop  reports  that  it  repaired 
12,049  cars  and  ordered  materials  from  the  owners  for  only 
11.  It  is  important  that  minor  repairs  to  cars  be  made  as 
soon  as  they  are  required  in  order  to  prevent  the  develop- 
ment of  more  serious  defects.  There  is  a  tendency  to  neg- 
lect minor  repairs  at  this  time.  If  the  force  of  inspectors 
in  the  yards  could  be  increased  so  that  it  would  1)6  possible 
for  them  to  devote  more  time  to  making  repairs,  it  would 
probably  keep  a  great  many  cars  off  the  repair  track. 

The  object  which  should  be  foremost  in  the  minds  of  tlie 
men  in  the  car  department  should  be  to  secure  the  maximum 
of  transportation  efficiency.  The  only  way  to  do  this  is  to 
repair  both  home  and  foreign  cars  with  the  least  possible 
delay.  It  is  to  be  hoped  that  the  car  situation  will  soon  be 
improved  by  the  delivere}-  to  the  roads  of  large  numbers  of 
new  cars.  For  the  present  it  is  important  that  the  car  men 
keep  all  the  equipment  they  can  in  condition  to  do  its  jiart 
for  the  government. 


Keeping  Engines         ^^^  ^^  ^^^^  large  middle-west  roads  re- 

Off  the  cently  put  two  locomotives  in  the  l)ack 

shop  for  the  first  time  in  five  years. 

Drop  Pit  These  engines  had  not  had  the  driving 

wheels  removed  during  the  period  between  shoppings.     The 

tires  had  been  taken  off  the  wheel  centers  and  turned  to  the 

proper  contour  and  the  driving  box  crown  brasses  and  hub 

plates  had  been  renewed  without  dropping  the  wheels. 

^^'heIl  a  locomotive  is  placed  on  the  droji  pit  to  have  work 
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done  on  the  driving  boxes  it  is  usually  kept  out  of  service 
for  a  considerul)le  time.  The  lieavy  locomotives  now  in 
use  require  considerable  work  on  the  driving  boxes.  A 
pound  in  the  crown  brass  is  so  serious  a  defect  that  it  can- 
not be  allowed  to  go  without  rejKiirs,  and  the  Federal  loco- 
motive inspection  rules  place  rigid  limits  on  the  amount  of 
lateral  motion  which  is  permissible.  Under  these  conditions 
it  is  desirable  to  have  crown  brasses  and  hul)  plates  which 
can  be  renewed  without  dropping  the  wheels. 

Several  roads  are  using  removalde  crown  l)rasses  and 
hul)  plates,  of  various  designs,  with  very  satisfactory  re- 
sults. Judging  from  the  rejiorts  of  the  ])erformance  of  these 
devices  they  are  not  e\i)ensive  to  install,  are  reliable,  cost 
little  to  maintain  and  effect  large  savings  in  the  cost  of 
making  renewals.  They  have  proven  their  worth  and  de- 
serve the  attention  of  medianical  dtpartment  officers  who 
are  looking  for  means  of  securing  more  service  from  loco- 
motives and  reducing  the  cost  of  repairs. 


The  Present  '  '^'^  condition  «)f  j)ower  at  the  jiresent 

.  time  may  be  attributed,  particularly  in 

the   east,   to  tlie   severely   cold   weather 
Situation  .^^^^^   heavy   snows   that   have   been  ex- 

perienced this  winter  and  to  the  general  inefficiency  of  labor 
due  to  the  cold  weather  and  to  the  great  number  of  changes 
in  the  shop  forces.  Whh  tlie  severe  winter  back  of  us,  the 
main  problem  now  is  to  increase  the  efficiency  of  the  shop 
organizations.  Never  before  has  there  been  such  a  great 
need  for  efficient  and  adequate  supervision.  The  railroads 
need  foremen  of  strong  executive  abilit}"  to  organize  and  in 
many  cases,  to  reorganize  the  shop  forces,  that  efficient  work 
may  be  done. 

The  lal>or  turnover  during  the  past  few  months  has  been 
tremendous.  New  men  are  constantly  coming  to  the  rail- 
roads who  are  unfamiliar  with  the  work.  They  must  be 
taught  and  this  requires  supervision.  They  must  l>e  made 
to  realize  the  importance  of  their  work.  This  recjuires  tact 
and  diplomacy.  The  absentees  from  the  shops  must  be 
brought  to  a  minimum.  Wages  have  been  increased  so 
that  many  workmen  are  satisfied  to  work  but  part  time. 
Inducements  mu.«t  be  made  to  keep  the  men  on  the  job.  A 
particularly  good  plan  which  has  worked  successfully  at 
one  point  was  recently  brought  to  our  attention.  The  day 
roundhouse  men  are  given  a  bonus  of  15  per  cent  at  the  end 
of  the  month  if  they  have  not  been  absent  from  work  more 
than  four  days  during  the  month  without  a  sufficiently  good 
excuse.  The  night  men  are  granted  a  20  per  cent  V)onus  if 
they  meet  the  same  conditions.  While  this  plan  has  not 
been  in  effect  for  any  great  length  of  time,  the  short  time 
it  has  been  in  use  has  sliown  a  decrease  of  absentees  to  about 
eight  per  cent,  which  for  this  division  point  is  a  particu- 
larly good  record. 

It  will  be  necessary  to  work  overtime  in  order  to  recover 
the  ground  lost  during  the  past  two  months.  D.  R.  MacBain, 
of  the  New  York  Central  Lines,  testified  before  the  Rail- 
road Wage  Commission  that  nine-  and  ten-hour  shifts  of  the 
workers  had  been  the  salvation  of  his  road  during  the  win- 
ter. Other  roads  were  not  permitted  to  do  this  on  account 
of  the  rigid  restrictions  placed  on  them  by  union  labor.  In 
the  case  of  the  Rock  Island,  existing  schedules  demand 
time  and  a  half  for  the  ninth  hour  and  five  hours  pay  for 
the  tenth  hour.  In  time  of  war,  with  the  demand  for  power 
so  great  as  it  is  now,  lal)or  unions  can  show  their  patriotism 
in  no  better  way  than  by  permitting  any  such  absurd  ar- 
rangement to  be  canceled.  The  railway  shops  must  be 
operated  to  full  capacity.  They  must  be  adequately  super- 
vised and  controlled  by  men  of  strong  executive  ability. 
There  is  no  excuse  for  such  conditions  to  exist  that  it  is  pos- 
sible for  competent  foremen  to  give  up  their  jobs  and  re- 
turn to  subordinate  positions  in  the  shops  because  they  can 


make  more  money.  Those  roads  that  have  permitted  their 
forces  to  become  thus  disorganized  have  followed  a  short- 
sighted policy.  The  increased  living  expenses  and  the  law 
of  supply  and  demand  have  got  to  be  met.  Labor  must 
have  at  its  head  competent  leaders.  They  are  worth  their 
price. 


Adequate  Facilities     ^^^^^^(^  is  a  road  in  the  northern  section 
„        .  of  the  United  States  that  has  an  envi- 

able reputation   for  good  maintenance 
Economy  q£  brake  cylinders,  a  part  of  the  car 

equipment  that  too  often  is  sadly  neglected.  Some  time  ago 
an  officer  of  this  road  told  how  the  equipment  was  main- 
tained in  such  good  condition.  There  was  nothing  startling 
aijout  the  methods  employed;  the  proper  facilities  were  fur- 
nished to  the  men  and  they  were  given  comfortable  quarters 
in  which  to  work  in  cold  or  rainy  weather.  The  disagree- 
able features  of  the  work  were  eliminated  and  a  great  in- 
crea.^^e  in  the  output  of  the  men  resulted.  No  doubt  many 
wlio  read  the  report  regarded  it  as  commonplace  and  failed 
to  get  the  Ijig  lesson  it  contained :  the  economic  value  of  com- 
fortable working  conditions. 

The  present  labor  situation  furnishes  the  strongest  argu- 
ment that  could  l)e  advanced  for  providing  good  facilities  for 
the  workers.  The  railroads  a  few  years  ago  were  able  to 
get  men  to  work  under  circumstances  that  were  far  from 
what  might  have  been  desired.  Many  of  the  men  in  authority 
realized  that  the  conditions  lowered  the  efficiency  of  the 
workers,  but  it  was  so  hard  to  get  the  money  required  for 
improvements  that  were  absolutely  necessary,  that  they  could 
not  hope  to  l)e  able  to  get  capital  to  devote  to  furthering  the 
welfare  of  the  employees.  The  result  is  that  in  many  places 
the  recent  congestion  has  made  the  working  conditions  such 
that  few  men  will  put  up  with  them  if  they  can  find  emjiloy- 
ment  elsewhere. 

The  conditions  in  the  average  roundhouse  make  efficient 
work  practically  impossible,  especially  in  cold  weather.  Very 
few  roundhouses  have  an  adequate  heating  system,  or  doors 
that  will  shut  tightly  and  retain  the  heat.  It  is  the  rule  rather 
than  the  exception  to  find  pools  of  water  standing  on  the 
floor  and  in  the  pits.  Roundhouse  work  is  hard  and  dirty 
at  the  best.  In  cold  weather  with  the  house  full  of  steam, 
cold  and  dirty,  no  man  can  do  even  a  fair  amount  of  work. 
When  the  number  of  stalls  is  inadequate  and  locomotives 
must  be  repaired  outside,  as  has  been  the  case  in  many  places 
during  the  past  winter,  the  work  that  a  man  can  do  is  re- 
duced still  more.  Car  repairing  is  done  under  conditions 
that  are  almost  as  bad  as  roundhouse  work,  ^^'hen  car  men 
work  under  an  open  shed  or  with  no  protection  from  the  cold 
or  rain  their  production  is  sure  to  l^e  low.  Even  where  shoj^s 
are  provided  the  heating  system  is  often  so  inadequate  or  the 
construction  so  poor,  that  in  cold  weather  the  men  cannot 
work  continuously  but  must  stand  around  the  stoves  or  radia- 
tors from  time  to  time  to  get  warm.  Another  feature  that 
receives  too  little  attention,  is  the  lighting  system.  Unshaded 
lamps  hung  within  the  field  of  vision  and  often  directly  in 
front  of  the  work  furnish  poor  light  and  by  fatiguing  the  eye 
reduce  the  output  just  as  surely  as  does  muscular  fatigue. 
The  dirt  which  settles  on  electric  light  globes  in  a  short  time 
reduces  their  illuminating  efficiency  more  than  50  per  cent: 
therefore  frequent  cleaning  is  necessary.  In  roundhouses 
cluster  lights  placed  on  movable  stands  are  a  great  improve- 
ment over  the  ordinary'  extension  light. 

The  conditions  existing  during  the  past  winter  could  hard- 
ly have  been  foreseen,  consequently  allowances  have  been 
made  for  failure  to  maintain  full  production.  Next  winter 
the  government  will  demand  adequate  transportation  facilities. 
The  railroads  cannot  furnish  them  without  men  to  repair 
the  locomotives  and  cars.  If  they  hope  to  secure  labor  in 
competition   with   other  industries  they  must  see  that  they 
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provide  decent  working  conditions.  Larger  and  better 
equipped  roundhouses  and  shops  are  urgently  needed.  The 
government  will  undertake  to  provide  capital  for  the  needs 
of  the  roads.  In  planning  for  the  extensions  necessary  to 
meet  the  demands  that  will  be  made  on  them  next  winter 
the  railroads  should  not  neglect  to  take  into  account  the  fact 
that  failure  to  provide  comfortable  working  conditions  is 
one  of  the  biggest  factors  in  reducing  the  efficiency  of 
workers. 


The 

Standard 

Car 


The  .\merican  roads  are  about  to  re- 
ceive what  they  have  long  discussed, 
l^ut  never  could  agree  on — a  standard 
car.  As  indicated  elsewhere  in  this 
issue,  the  Director-General  has  formed  a  committee  with 
instructions  to  produce  a  standard  car.  The  committee  has 
I>een  working  industriously  and  it  is  believed  that  designs 
will  soon  be  submitted.  In  contrast  to  the  Director-Gen- 
eral's committee  appointed  to  investigate  the  feasibility  of 
designing  standard  locomotives,  the  work  of  the  car  com- 
mittee should  be  easy.  A  sub-committee  of  the  American 
Railway  Association  has  been  working  on  the  designs  for 
standard  cars  for  over  three  years.  This  sub-committee  has 
gone  over  the  situation  thoroughly  with  the  car  builders  and 
its  deliberations  and  findings  should  be  of  material  assist- 
ance to  the  government's  car  committee.  It  is  sincerely  to 
1)6  hoped  that  it  will  avail  itself  to  the  fullest  extent  of  the 
work  of  this  sub-committee,  as  it  is  highly  important  that 
the  operating  and  maintenance  features  be  considered  as 
well  as  the  construction  features. 

There  are  differences  in  opinion  as  to  how  far  the  stand- 
ardization should  be  carried.  In  this  regard  it  is  well  to 
consider  the  reasons  for  designing  standard  equipment. 
Standardization  is  desirable  from  the  standpoint  of  cheap- 
ness in  first  cost,  adequate  strength,  interchangeability  of 
parts,  reduction  of  material  to  be  carried  in  stock  and  the 
e;ise  with  which  repairs  may  be  made.  All  of  these  items 
liave  considerable  weight  on  account  of  the  number  of  cars 
built  per  year  and  the  extent  to  which  cars  are  interchanged 
from  one  road  to  another  all  over  the  country.  These  items 
considered  alone,  however,  are  liable  to  result  in  overstand- 
ardization,  which,  in  a  nation  so  progressive  as  ours,  would  be 
a  short-sighted  policy.  Operating  conditions  the  countr}-  over 
are  changing  from  year  to  year  and  we  have  no  assurance 
tliat  they  have  yet  become  fixed.  Vast  changes  have  taken 
place  in  car  construction  during  the  past  ten  years,  all  of 
which  have  meant  a  saving  in  operating  costs.  There  is  no 
reason  to  believe  that  we  have  at  the  present  time  reached 
the  height  of  perfection  in  car  design.  In  fact,  experimen- 
tal equipment  is  novr  in  operation  which  contains  many 
features  that  will  be  of  value  to  designers  in  the  future. 

The  car  building  industry-  in  the  L^nited  States  is  peculiar 
to  the  extent  that  several  manufacturers  concentrate  on 
building  many  of  the  detail  parts  going  on  to  the  car  which 
are  commonly  known  as  specialties.  These  manufacturers 
have  specialized  on  these  particular  parts,  and  due  to  com- 
petition have  been  forced  to  develop  their  products  to  the 
highest  degree.  The  well-built  modern  car  today  is  due 
largely  to  the  progress iveness  of  these  companies.  None  of 
them  claim  to  have  reached  the  zenith  of  perfection  in  their 
products  and  they  are  constantly  seeking  to  still  further  im- 
prove them.  Now,  if  by  a  too  rigid  program  of  standardiza- 
tion, these  companies  are  forced  to  discontinue  the  manu- 
facture of  their  products  or  have  the  incentive  for  still  fur- 
ther improving  them  removed,  there  can  be  no  question  but 
that  future  development  in  car  construction  will  be  serious- 
ly handicapped.  Furthermore,  and  particularly  at  this  time, 
if  these  manufacturers  of  different  appliances  find  it  neces- 
sary on  account  of  complete  standardization  of  the  car  to 
discontinue  business,  the  output  of  cars  would  be  restricted. 


.\t  the  present  time  the  builders  are  equipped  primarily  to 
erect  or  assemble  cars.  They  are  not  equipped  to  build  the 
entire  car.  To  provide  them  with  the  necessary  facilities 
would  take  time.  Either  the  capacity  of  their  plants  would 
have  to  be  restricted  in  order  to  make  these  parts,  or  the 
size  of  the  plants  would  have  to  be  increased.  Even  then 
they  would  not  have  the  highly  specialized  organizations 
for  making  such  parts  as  is  now^  found  in  the  manufacturer? 
of  the  special  devices  which  concentrate  on  each  individual 
part.  Furthermore,  the  specialty  manufacturers  have  pro- 
vided themselves  with  materials  for  their  particular  devices 
and  have  a  stock  on  hand  which  is  available  for  immediate 
use  and  whicli  would  do  much  to  speed  up  the  production 
of  cars  now. 

The  most  logical  course  to  pursue  in  the  formulation  of 
standards  appears,  therefore,  to  be  along  the  lines  of  stand- 
ard dimensions  and  standard  strength.  By  standard  dimen- 
sions the  makers  of  specialties  will  be  forced  to  provide 
equipment  interchangeable  with  that  of  their  competitors 
and  thereby  increase  the  facility  with  which  repairs  may  be 
made.  By  specifying  standard  strength,  a  car  will  h)e  ob- 
tained which  will  meet  better  the  operating  conditions 
throughout  the  country  and  as  the  standards  become  more 
generally  adopted,  will  keep  many  cars  off  the  repair  tracks. 
It  will  mean  the  elimination  of  the  poorly  designed,  cheap 
car  which  some  roads  still  persist  in  building.  Such  a  pro- 
gram of  standardization  will  be  welcomed  by  everyone,  ]x)th 
the  railroads  and  public  alike. 


The  Reports  from  Washington  indicate  that 

Standardization        the  possibility  of  the  adoption  of  sev- 

of  Locomotives  *^^^^ .  *>'P^s  ^f  Standard  locomotives  is 
receiving  considerable  attention.  The 
problems  of  generally  adopting  standard  types  of  locomo- 
tives is  one  which  requires  the  most  careful  consideration 
from  many  different  angles.  Under  the  present  conditions 
the  question  of  paramount  importance,  however,  is — will  it 
materially  increase  the  effectiveness  of  our  prosecution  of 
the  war?  As  a  permanent  national  policy,  it  may  or  may 
not  be  advisable,  but  unless  it  offers  the  immediate  prospett 
of  materially  increasing  the  capacity  of  our  transportation 
system,  beyond  what  may  be  done  without  the  introduction 
of  so  great  an  innovation,  we  are  not  justified  in  giving  the 
plan  serious  consideration  at  the  present  time.  We  now 
have  no  permanent  national  railroad  policy.  What  that 
policy  shall  be  eventually  no  one  now  may  definitelv  pre- 
dict. The  question  of  the  permanent  introduction  of  stand- 
ard types  of  locomotives  should  be  left  to  be  carefully 
weighed  as  a  part  of  the  broader  question  of  our  general 
railroad  policy. 

At  the  present  time,  therefore,  we  must  confine  ourselves 
to  the  consideration  of  this  matter  purely  as  an  emergent- v 
war  measure.  There  are  several  apparent  advantages,  both 
to  the  purchaser  and  the  builder  which  justify  careful  con- 
sideration from  this  standpoint.  If  a  small  number  of 
standard  types  can  be  settled  upon,  there  may  be  an  ad- 
vantage in  first  cost.  The  ability  to  build  many  locomotives 
of  stock  designs  gives  the  builder  the  advantage  in  the  ma- 
terial market  of  anticipating  the  requirements  of  his  cus- 
tomers, without  tying  up  capital  in  material  only  suitable 
for  the  locomotives  of  one  design  and  likely  to  be  ordered 
by  one  railroad  only.  Furthermore,  it  reduces  the  burden 
which  must  be  borne  by  each  order  of  locomotives  of  a  new- 
design  incident  to  the  providing  of  new  dies,  forms,  pat- 
terns, templates,  etc. 

Under  present  conditions,  however,  questions  of  financial 
economy  are  of  much  less  importance  than  increasing  trans- 
portation capacity.  A  standard  locomotive  must  of  necessitv 
be  a  compromise  designed  to  meet  the  average  of  many  van- 
ing  sets  of  conditions.     Its  general  use  must  therefore  re- 
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suit  in  a  loss  of  triinsportation  fffuioncv  in  many  cases, 
due  to  the  necessity  for  reducinj^  trainloads.  and  under  other 
conditions  where  trainloads  are  determined  to  some  extent 
by  the  nature  of  the  traffic  and  by  other  facilities,  it  may 
even  result  in  a  waste  of  locomotive  capacity  which  cannot 
fully  l)e  utilized.  It  is  therefore  evident  that  tiie  advanta<;es 
of  first  cost  offered  l)y  the  plan  of  standardization  must  in- 
evitably be  obtained  at  the  expense  of  operating  economy 
and  what  is  of  .e;reater  importance,  transportation  capacity. 

To  the  builder  the  stanchird  locomotive  provides  the  ad- 
vantages of  (|uantity  prcxluction  and.  to  a  limited  extent, 
continuous  operation  of  his  plant  at  full  capacity  in  antici- 
pation of  future  orders.  It  might,  therefore,  ultimately  re- 
sult in  an  increased  output  of  lotomotives.  provided  again 
that  the  number  of  standard  designs  l)e  kept  .small.  A  gen- 
eral standardization,  however,  must  provide  a  multiplicity  of 
designs  to  meet  the  requirements  for  different  types  and  for 
even  a  minimum  number  of  sizes  of  each  type.  The  prac- 
tical attainment  of  this  apparent  advantage  is  therefore  very 
doubtful  and  its  immediate  attainment  in  time  to  l)e  a  real 
factor  in  improving  the  existing  shortage  of  power  is  still 
less  probable.  The  builders'  shoj)  jjrograms  are  ])ractically 
all  laid  out  for  months  to  come  with  domestic  orders  for 
which  material  is  now  on  hand  or  already  ordered,  and  all 
the  preliminary  work  which  is  completed  for  these  orders 
would  have  to  be  done  before  standard  locomotives  could  be 
built.  Equal  or  better  immediate  results  can  be  obtained  by 
building  duplicate  orders  of  designs   already  in  service. 

One  of  the  suggested  advantages  of  the  adoption  of  stand- 
ard locomotives  is  the  increased  facility  with  which  reser\'e 
motive  power  may  be  mobilized  wherever  occasion  reijuires. 
The  transfer  of  standard  locomotives,  .some  of  which  are  in 
service  on  all  railroads,  from  one  railroad  to  another  may 
be  expected  to  be  followed  with  much  less  difficulty  both  in 
maintenance  and  operation  than  a  transfer  of  locomotives 
standard  only  on  the  owning  road.  To  be  of  greatest  ad- 
vantage in  this  respect,  however,  such  locomotives  must  be 
made  quickly  available.  As  the  operation  of  the  railroads 
under  government  control  continues,  the  general  co-ordina- 
tion of  railroad  facilities  will  result  in  a  better  control  of 
traffic  distribution  to  prevent  Iwal  congestions,  rather  than 
a  shifting  of  facilities  to  relieve  local  congestions.  Attention 
should  be  directed  to  Ijuilding  up  the  })ower  supply  where 
the  greatest  shortage  exists;  then  keep  the  power  at  home. 
Even  the  transfer  of  locomotives  from  one  division  to  another 
of  the  same  system,  where  water  and  fuel  conditions  differ, 
is  always  attended  with  many  difficulties  which  take  time 
for  straightening  out  before   smooth   operation   is  resumed. 

It  is,  therefore,  evident  that  there  are  no  real  advantages 
of  standardization  as  a  war  measure.  \\'hat  will  it  cost  in 
increased  operating  and  maintenance  difficulties?  Not  all 
of  our  transportation  difficulties  have  been  due  to  lack  of 
motive  power.  If  the  adoption  of  standard  types  of  loco- 
motives decreases  the  operating  efficiency  on  some  roads  by 
reducing  trainloads  and  hence  increasing  train  movements, 
the  capacity  of  terminal  facilities  will  still  further  be  over- 
taxed. Transportation  yards  are  usually  rated  by  their  car 
capacity.  Imt  their  working  capacity  is  also  a  function  of 
the  number  of  train  movements.  The  effect  of  increased 
train  movements  upon  locomotive  terminal  facilities  already 
overtaxed,  will  not  result  in  relieving  congestion  and  de- 
lays at  this  critical  point  in  the  transportation  machine. 
Even  if  train  loads  are  maintained  by  double-heading  the 
difficulty  of  keeping  up  the  power  and  turning  it  without 
delay  will  be  increased,  and  operating  costs  will  go  up. 

Many  roads  have  been  developing  their  own  standards 
of  locomotive  construction,  in  order  to  secure  interchange- 
ability  of  details.  The  purpose  has  been  to  reduce  the 
amount  of  stock  of  renewal  parts  which  must  be  carried  to 
a  minimum  and  to  make  possible  the  making  and  finishing 
of  these  parts  on  a  manufacturing  basis.     After  much  effort 


in  many  cases  it  has  been  possible  to  carry  out  the.se  plans 
to  the  jioint  where  a  large  amount  of  special  shop  equip- 
ment has  been  provided  to  make  possible  the  economical 
manufacture  of  parts.  Patterns  for  many  castings  are  ap- 
plicable to  sevt-ral  das.ses  of  locomotives,  special  turret  lathe 
e(|uipment  has  l)een  established  for  the  quantity  manufac- 
ture of  motion  work  pins,  many  jigs  and  templates  have  been 
provided  for  performing  standard  oi)erations,  bolt  sizes  and 
tapers  have  been  standardized  in  order  that  standard  drills 
and  reamers  ma\-  Ije  supplied  to  all  shoi)s  and  the  repair 
practices  for  the  system  retained  under  effective  control. 
Xo  doul)t  the  seriously  disturbing  influence  which  the  im- 
jMJsition  of  a  set  of  universally  standard  classes  of  locomo- 
tives would  have  on  the  organization  and  efficiency  of  opera- 
tion of  shops  on  such  roads  could  in  time  be  overcome,  but 
the  wisdom  of  throwing  the  burden  of  such  disorganization 
upon  the  maintenance  departments  in  a  time  of  national 
crisis  is  very  doubtful. 

Another  matter  which  should  be  given  careful  consid- 
eration is  the  difficult}-,  generally  accomf)anying  the  intro- 
duction of  a  new  design  on  any  railroad,  of  effecting  the 
numerous  changes  in  the  design  necessary  before  the  best 
service  can  Ik-  obtained  from  the  locomotives.  Better  results 
in  this  respect  would  be  obtained  if  each  railroad  were  to 
l)e  i)ermitted  to  duplicate  orders  of  existing  designs  which 
have  been  thoroughly  tried  out  in  service.  Following  the 
intrcxluction  of  standard  locomotives  it  can  hardly  be  ex- 
])ected  that  any  two  railroads  will  find  exactly  the  same 
changes  necessary  to  best  meet  their  individual  requirements. 
In  order  to  maintain  the  standards  it  would  therefore  be 
necessary  to  place  rather  rigid  restrictions  on  local  authori- 
ties in  the  matter  of  alterations.  This  would  tend  to  make 
the  locomotives  generally  unpopular  in  service  and  in  the 
shops,  and  it  would  be  a  point  of  friction  which  should  be 
avoided  at  the  i)resent  time.  The  fact  must  not  be  over- 
looked that  the  whole  status  of  our  railroad  industr}-  was 
suddenly  changed  over  night  and  the  change  is  such  as  to 
require  a  complete  alteration  of  the  mental  attitude  of  rail- 
road officers  and  employees  generally.  Mental  habits  are 
strong:  they  cannot  be  changed  over  night  and  during  the 
period  of  transition  it  is  highly  important  to  avoid  every 
possii)le  ])oint  of  friction.  Nothing  should  be  done  which 
will  tend  to  discourage  men  who  now  are  and  have  been 
honestly  doing  their  utmost  to  keep  the  transportation  ma- 
chine o|)erating  smoothly  under  an  exceedingly  heavy  over- 
load. Nothing  is  more  discouraging  than  the  curtailment 
of  the  exercise  of  local  initiative  and  resource. 

If  standard  locomotives  are  adopted  there  is  no  question 
but  that  every  railroad  man  will  do  his  utmost. to  adapt 
himself  to  them.  They  possess  such  positive  disadvantages, 
liowever.  that  the  plan  should  l)e  dismissed  as  a  war  emer- 
gency measure. 
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This  book  was  published  to  meet  the  demand  of  manufac- 
turers and  accountants  to  have  in  a  concise  form  material 
on  the  suljject  of  shop  expense  which  has  previously  been 
published  by  the  author  in  the  Engineering  Magazine. 
Eight  of  the  twelve  chapters  of  this  book  were  run  as  a 
series  of  articles  in  that  publication,  four  chapters  having 
been  added  to  show  a  more  definite  application  of  the  sub- 
ject. The  purpose  of  this  l)Ook  is  to  provide  a  means  for 
accurately  treating  the  question  of  shop  expense,  sub-divid- 
ing it  among  the  proper  items  in  the  cost  of  manufacture 
and  production  of  work.  While  it  applies  particularly  to 
industrial  plants,  it  has  many  thoughts  which  will  be  of 
assistance  in  operation  and  accounting  in  railway  shops. 
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IT  is  a  signiticant  fact  that  many  of  the  imjirovements  and 
economies  in  operation  which  railways  have  been  aljle 
to  effect  in  the  last  ten  years  under  the  stress  of  adverse 
conditions  liave  centered  very  largely  around  the  locomotive. 
Previous  to  this,  extensive  curvature  elimination  and  grade 
reduction  had  received  chief  attention,  involving  very  large 
expenditures,  justified  by  the  tinancial  conditions  which 
then  existed.  But  with  the  increasing  difficulty  of  securing 
ample  funds  attention  to  opportunities  for  further  economies 
was  forced  into  directions  requiring  less  initial  expenditure. 
Quite  naturally  then  the  steam  locomotive  was  subjected  to 
scrutiny. 

Since  the  most  leadily  appreciated  remedy  for  the  evil 
of  increasing  operating  expenses  has  always  been  the  re- 
duction of  train  mileage  by  increasing  the  train  load,  the 
first  step  was  to  enlarge  the  hauling  capacity  of  the  loco- 
motive. But  the  limits  of  this  process  soon  began  to  mani- 
fest themselves.  The  larger  locomotive  required  more  coal 
and  coal  was  becoming  more  expensive.  Its  train  grew 
longer,  heavier,  more  difficult  to  handle  and  furnished  the 
train  crew  with  arguments  for  higher  wages.  Attention,  how- 
ever, was  devoted  to  these  problems  with  the  result  that  the 
stoker,  brick  arch,  superheater,  reverse  gear  and  other  fuel 
and  labor-saving  devices  were  perfected  and  introduced. 
Details  of  construction  and  operation  of  the  machine  itself 
were  improved.  As  far  as  the  general  process  has  gone,  it 
has  developed  the  modern  locomotive,  which  is  accomplishing 
with  a  pound  of  coal  and  no  more  operators  than  the  first 
locomotive  ever  built,  almost  twice  as  much  work  as  the 
standard  product  of  ten  years  ago. 

The  successes  thus  far  attained  ought  surely  to  give  suffi- 
cient inspiration  and  courage  to  proceed  most  aggressively 
with  the  further  improvement  of  the  locomotive.  The 
extreme  necessities  created  by  the  present  economic  situation, 


aggravated  so  seriously  b\-  the  war  and  bound  to  continue 
after  the  war,  make  it  imperative  that  the  steam  locomotive 
as  the  principal  unit  employed  in  the  conduct  of  the  railroad 
industr}-  he  more  intensely  studied  and  more  thoroughly  per- 
fected than  has  so  far  been  done.  Hence  it  is  of  interest  at 
this  time  to  present  at  least  some  of  the  most  important 
subjects  for  investigation  vitally  concerning  the  locomotive 
and  to  suggest  them  for  immediate  consideration  and  action. 
The  locomotive  problems  requiring  attention  ma}-  be  clas- 
sified under  the  following  general  heads:  (1)  Fuel;  (2)  com- 
bustion and  steam  formation;  (3)  steam  utilization;  (4) 
design   and   construction,    and     (5)     general    i>erformance. 

FUEL 

Investigations  faUing  under  this  head  are  perhaps  among 
the  most  important  of  all  on  account  of  the  great  economic 
importance  of  fuel  in  the  railway  industry.  At  this  critical 
time  particularly,  complete  or  even  partial  results  would  be 
of  incalculable  benefit.  These  investigations  should  pri- 
marily contemplate  securing  data  on  the  relative  steaming 
values  of  the  fuels  used  in  railway  service  as  determined  frcmi 
a  complete  series  of  boiler  performances,  as  well  as  maximum 
evaporative  capacity  tests.  The  data  should  also  include  in- 
formation on  the  spark  and  smoke  production  of  the  various 
coals  and  their  clinkering  and  honeycombing  qualities,  in 
order,  if  possible,  to  tie  up  practical  performances  of  coals 
with  the  characteristics  indicated  by  proximate  and  ultimate 
analyses  and  other  laboratory  tests  of  selected  samples.  The 
fuels  which  should  thus  be  investigated  are:  (a)  Typical 
coals  from  all  the  important  mining  districts;  (b)  various 
commercially  sized  and  some  specially  sized  coals;  (c)  land- 
stored,  water-stored  and  freshly  mined  coal;  (d)  powdered 
bituminous,  anthracite,  lignite  coals  and  peat,  and  combina- 
tions thereof;    (e)   oil,  lignite,    anthracite    and    bituminous 
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coals,  coke,  peat,  briquets  and  possible  mixtures  of  these  fuels. 

Complete  information  as  outlined  would  enable  the  rail- 
roads more  clearly  to  specify  desirable  and  necessary  charac- 
teristics of  fuel  and  to  select  fuels  with  far  more  intelligence 
than  can  now  be  done.  It  would  enable  them  to  determine 
'with  much  greater  accuracy  the  actual  value  of  the  various 
fuels  available  instead  of  solving  this  vital  question  by  the 
unscientific  methods  now  employed  of  "collective  bargaining" 
between  coal  salesman  and  purchasing  or  fuel  agent. 

Such  information  would  also  make  it  possible  better  to 
judge  the  desirabiilty  of  introducing  new  methods  of  com- 
bustion, with  the  object  of  utilizing  fuels  not  ordinarily 
burned.  It  would  furnish  new  information  and  exj^erience 
for  combustion  engineers  and  other  students  of  locomotive 
design  and  operation  and  in  consequence  better  ways  of  gen- 
erating steam  by  new  combustion  methods  would  be  sug- 
gested and  developed.  It  would  serve  as  a  foundation  for  a 
more  intelligent  preparation  and  subdivision  of  the  ordinary 
mine  run  coals  into  the  sizes  best  suited  for  locomotive  use. 

The  work  already  done  along  this  line  is  lamentably  inade- 
quate as  compared  with  the  extent  of  the  problem.  What  is 
actually  known  today  is  but  hazy  in  nature  and  certainly 
can  not  be  very  scientifically  applied.  Some  tests  have  been 
made  to  determine  the  relative  steaming  value  of  and  the 
maximum  capacity  obtainable  of  certain  typical  locomotive 
coals  and  a  limited  number  of  different  sized  coals.  One 
railroad  which  has  developed  this  data  for  coal  used  on  its 
lines  has  effected  economies  which  have  been  far-reaching. 

The  importance  of  these  prol)lems  to  the  stationary  power 
plants  throughout  the  country  has  been  better  recognized,  and 
the  United  States  Government,  through  the  Bureau  of  Mines, 
has  for  many  years  been  conducting  extensive  experiments  to 
help  solve  th^m.  Several  large  power  producers,  prominent 
among  them  the  Commonwealth  Edison  Company  of  Chicago, 
know  exactly  what  they  should  pay  for  each  ton  of  fuel  from 
any  mine  within  the  limits  of  the  district  supplying  them. 

It  is  entirely  possible,  mechanically,  to  prepare  fuel  in  a 
highly  pulverized  form  and  burn  it  in  the  locomotive  furnace. 
The  machinery  for  doing  this  has  been  developed  and  is  in 
successful  operation.  The  next  logical  step  is  to  determine 
accurately  just  what  is  the  complete  economic  value  of  the 
utilization  of  pulverized  fuel.  The  many  general  advantages 
which  are  bound  to  follow  its  use  are,  of  course,  recognized. 
But  it  is  not  known  how  much,  for  instance,  the  evaporation 
per  pound  of  coal  is  increased  at  different  rates  of  combustion. 
The  heat  balances  over  the  complete  range  of  boiler  capacities 
of  a  few  typical  boilers  fired  with  pulverized  fuel  have  yet 
to  be  compared  with  the  balances  of  these  same  boilers  fired 
with  ordinary  fuel.  And  lastly  values  as  exact  as  possible 
of  the  increase  in  capacity  of  the  pulverized  fuel  fired  boiler 
should  be  established.  It  is  not  yet  possible  completely  and 
finally  to  judge  the  wisdom  of  widely  introducing  this  sys- 
tem of  combustion. 

COMBUSTION  AND  STE.AM  GENERATION 

The  next  group  of  problems  presenting  itself  has  to  do 
with  the  conversion  of  the  energy  in  the  fuel  into  that  of 
the  steam.  Here  also  are  many  opportunities  for  scientific 
research,     A  few  of  the  important  ones  will  be  considered. 

The  Chemistry  of  Combustion. — .A  detailed  study  should 
be  made  of  the  chemical  reactions  taking  place  during  the 
process  of  combustion  under  varying  conditions  in  the  differ- 
ent parts  of  the  locomotive  furnace,  principally  throughout  the 
fuel  bed.  The  theor\-  of  combustion  as  it  exists  to-day  applied 
to  the  burning  of  locomotive  fuel,  is  incomplete,  and  fails 
to  explain  the  occurrence  of  some  ver)-  important  phenom- 
ena, especially  with  reference  to  fires  of  varying  thickness, 
clinkering,  coking,  the  nature  of  the  higher  hydrocarbon  pro- 
ducts of  combustion,  etc. 

The  United  States  Bureau  of  Mines  has  done  and  is  still 
doing  some  work  in  this  field,  using  a  model  furnace.     It 


might  well  be  extended  to  a  model  or  actual  locomotive  fur- 
nace, working  under  locomotive  combustion  conditions. 

Firing  Practices. — A  far  more  extensive  investigation  than 
thus  far  attempted  should  be  made  of  locomotive  firing 
practices,  both  with  and  without  the  assistance  of  devices  for 
conserving  the  energy  of  the  fireman,  such  as  automatic  fire 
doors,  pneumatic  grate  shakers  and  mechanical  stokers.  The 
purpose  of  this  should  be  to  determine  the  most  economical 
combination  of  practice,  devices,  and  kinds  of  fuel  possible. 
Maximum  boiler  capacities  resulting  from  the  combinations 
as  well  as  relative  smoke  production  should  be  determined. 

Heat  Absorption. — A  detailed  experimental  as  well  as 
mathematical  study  of  the  process  of  heat  transfer  in  the  loco- 
motive boiler  should  be  made,  especially  with  reference  to  the 
distribution  of  the  heating  surfaces  between  tubes,  flues, 
combustion  chamber  and  firebox.  Such  a  study  involves  an 
investigation  of  gas  temperatures  throughout  the  entire  boiler 
from  the  time  the  gases  leave  the  fuel  bed  until  they  enter 
the  stack.  The  results  would  greatly  increase  the  existing 
knowledge  of  the  proper  relation  between  tube  length, 
diameter,  and  thickness  of  wall,  particularly  as  affected  by 
varying  initial  gas  temperatures.  A  series  of  tests  has  been 
made  along  this  line  which  indicates  that  the  relation  between 
tube  length  and  diameter  for  most  economical  steaming  pur- 
poses is  confined  within  rather  narrow  limits.  Verj'  much 
more,  however,  needs  to  be  done. 

Chemical  and  Physical  Xatiire  of  Exhaust  Gases. — The 
student  of  the  complicated  reactions  going  on  within  the 
locomotive  furnace  and  boiler  is  immediately  confronted 
liy  a  lack  of  information  needed  to  assist  in  explaining 
some  of  these  reactions.  A  splendid  opportunity  exists  to 
investigate  the  products  of  combustion  as  they  appear  in  the 
locomotive  front  end,  after  they  have  done  their  work.  The 
results  might  go  a  long  way  toward  explaining  the  mysteri- 
ous "unaccounted  for''  losses  in  the  heat  balance. 

Accurate  Smoke  Measuring  and  Indicating  Device. — 
Jointly  with  the  foregoing  investigation,  attempts  should  be 
made  to  develop  accurate  locomotive  smoke  measuring  and 
indicating  devices.  This  can  be  done  in  all  probability  by 
static-electrical  precipitating  methods.  The  ordinary  Ringel- 
mann  charts  frequently  used  employ  arbitrary  standards  of 
blackness  and  are  entirely  unsatisfactor}-,  as  indeed  any  such 
method  is  bound  to  be  when  used  on  a  stack  where  the  smoke 
is  quite  frequently  obscured  by  the  presence  of  condensing 
exhaust  steam. 

The  Drafting  System. — Tests  already  made  have  indicated 
the  great  influence  of  the  so-called  spark  losses  on  the  per- 
formance of  the  locomotive  boiler.  Some  of  the  factors  affect- 
ing spark  losses  are  known  and  others  are  suspected.  Prin- 
cipal among  these  are  draft  conditions.  An  investigation  of 
the  entire  drafting  system  of  the  modern  locomotive  can  not 
be  made  too  soon.  The  proportioning  of  ash  pan  opening, 
grate  opening,  gas  areas  between  the  end  of  the  arch  and  the 
door  sheet,  of  flues,  tubes,  the  superheater  damper,  the  space 
under  smoke  box  diaphragm  and  of  the  smokestack  should 
all  be  carefully  determined  and  general  values  for  them  ex- 
pressed in  empirical  formulae  having  a  wide  range  of  appli- 
cation. This  is  far  from  accomplished  to-day.  Considera- 
tion of  the  relation  of  these  areas  is  but  incidental. 

The  status  of  the  front  end  arrangement  is  in  a  similar 
situation.  The  best  that  can  be  said  for  it  as  adopted  to-day 
is  that  a  locomotive  will  steam  with  it.  But  that  is  not  suf- 
ficient. Aside  from  the  free  production  of  steam,  the  front 
end  should  insure  this  production  with  the  least  waste  pos- 
sible. There  are  no  guarantees  that  this  is  actually  the  case. 
The  front  end  in  the  modern  locomotive,  in  the  greatest 
number  of  cases,  is  simply  a  series  of  adjustments  made  in 
a  space  previously  limited,  but  now  further  crowded  by 
the  introduction  of  the  superheater  header.  This  crowding 
is  only  partly  relieved  by  resorting  to  outside  steam  pipes. 
The  comprehensive  front  end  tests  on  the  small  saturated! 
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-team  locomotive  conducted  jointly  by  Purdue  University  and 
the  .American  Engineer  have  furnished  most  of  the  funda- 
mental data  used.  However,  in  view  of  the  vast  increase  in 
i)oiler  sizes,  accompanied  by  the  further  limitation  of  space  in 
the  front  •end,  it  is  most  desirable  that  these  historical  tests 
l>e  repeated  on  modern  power. 

The  Laws  of  Resistance  to  Flow  of  Gases. — Concurrent 
with  the  preceding  investigations  of  the  entire  drafting  sys- 
tem, information  should  be  developed  which  will  establish 
tlie  laws  of  resistance  to  the  flow  of  the  gases  employed  in 
fiteam  generation  through  the  fire  bed,  over  the  brick  arch 
and  firebox  heating  surfaces,  through  the  tubes  and  over  the 
t^uperheater  tubes.  Just  as  careful  observations  of  the  flow 
of  air  around  aerfoils,  stream  line  bodies  and  other  bodies, 
by  means  of  wind  tunnel  experiments,  have  resulted  in  the 
important  information  without  which  the  modern  airplane 
would  be  an  impossibility,  so  will  a  similar  detailed  study 
of  the  flow  of  gases  through  the  locomotive  boiler  reveal  pos- 
sibilttJes  for  reducing  their  resistance  to  flow,  and  perhaps 
.at  tbe  same  time  suggest  ways  for  effecting  greater  inter- 
change of  heat  between  the.se  gases  and  the  heating  surfaces. 

Radiation  Losses. — Another  detail  of  boiler  performance 
which  needs  light  is  that  of  radiation.  Very  little  is  known 
about  this  important  item,  and  in  consequence  losses  result- 
ing tlierefrom  are  thrown  in  with  those  considered  as  "unac- 
counted for."    It  is  entirely  possible  to  develop  data  on  thi> 


point,  especially  with  the  perfected  methods  of  pyrometry 
now  in  existence. 

Locomotive  Feed  Water  Heating. — After  a  long  period  of 
development  the  locomotive  feed  water  heater  is  at  last  becom- 
ing available.  As  it  stands  to-day,  it  is  p)erhaps  one  of  the 
finest  examples  of  the  results  of  scientific  experimentation 
applied  to  the  solution  of  locomotive  problems.  The  good 
work,  however,  should  not  stop.  As  long  as  feed  water  can 
be  heated  to  still  higher  temperatures,  as  long  as  there  are 
heat  units  still  going  up  the  stack  which  might  be  saved,  the 
feed  water  heater  investigation  should  continue. 

Locomotive  Boiler  Performance. — Lastly  the  whole  gen- 
eral subject  of  locomotive  boiler  performance  needs  more 
study.  But  unfortunately  the  available  reliable  test  data 
covering  a  sufficient  range  of  performance  is  entirely  too 
limited  for  this  purpose.  Consequently  little  opportunity 
exists  for  developing  an  extensive  and  well  founded  theory 
of  locomotive  boiler  design.  This  manifests  itself  in  the 
wide  variation  of  boiler  proportions  chosen  by  different  rail- 
way companies.  It  is  entirely  reasonable  that  one  combina- 
tion of  the  many  variables  entering  into  boiler  construction 
as  applied  to  each  of  the  general  types  of  boilers,  is  bound 
to  be  better  than  the  present  condition  of  many  different  com- 
liinations,  due  allowance  being  made  of  course  for  local  con- 
ditions. 

(To  be  continued.) 


Activities  of  the  Director-General 

New  Appointments  Announced;  Standard  Car  and 
Locomotive  Committees;  Order  Governing   Labor 


DIRECTOR  GENERAL  of  Railroads  William  G.  Mc- 
Adoo  announced  the  permanent  organization  of  his 
railroad  staff  on  February  6  as  follows: 

.\ssistant  to  the  Director  General,  Walker  D.  Hine>. 
chairman  of  the  executive  committee  and  general  counsel 
of  the  Atchison,  Topeka  &  Santa  Fe. 

General  counsel,  John  Barton  Payne. 

Director,  division  of  transportation,  Carl  R.  Gray,  presi- 
dent, Western  Maryland. 

Director,  Division  of  Traffic,  Edward  Chamljers,  vice- 
of  the  Atchison,  Topeka  &  Santa  Fe. 

Director,  Division  of  Finance  and  Purchases,  John  Skel- 
ton  Williams. 

Director,  Division  of  Labor,  W.  S.  Carter,  president. 
Brotherhood  of  Locomotive  Firemen  and   Enginemen. 

Director,  Division  of  Public  Ser\ice  and  Accounting, 
Charles  A.  Prouty,  director  Bureau  of  Valuation,  Interstate 
Commerce  Commission. 

Additional  divisions  will  be  created  from  time  to  time  as 
conditions  justify.  The  Director  General  has  in  contempla- 
tion  a   division  on  capital  expenditures   and   improvements. 

Frank  McManamy,  chief  inspector  of  locomotive  boilers 
of  the  Interstate  Commerce  Commission,  has  been  appointed 
manager  of  the  locomotive  section  and  is  attached  to  the 
division  of  transportation. 

The  manager  of  the  locomotive  section  will  supervise  the 
condition  of,  and  repairs  to,  locomotives  at  all  railwav  shops 
and  roundhouses  and  at  outside  shops,  in  addition  to  his 
present  duties  for  the  Interstate  Commerce  Commission  as 
its  Chief  Inspector  of  Locomotives. 

Henr>'  Walters,  chairman  of  the  Atlantic  Coast  Line  and 
of  the  Louisville  &  Nashville,  a  member  of  Mr.  Mc.\doo"s 
temporary  staff,  will  continue  to  act  in  an  advisory  capacity. 

W.  T.  Tyler,  assistant  to  the  vice-president  of  the  North- 
ern Pacific,  and  H.  T.  Bentley,  superintendent  of  motive 
power  and  machinery  of  the  Chicago  North  Western,  are 


acting  temporarily  as  assistants  to  Mr.  Gray  in  the  transpor- 
tation division.  The  Commission  on  Car  Service  and  the 
Bureau  of  Car  Service  of  the  Interstate  Commerce  Commis- 
sion have  been  merged  and  are  attached  to  the  transporta- 
tion division. 

EQUIPMENT  NEEDS 

On  February  2  the  Director  General  addressed  a  circular 
letter  calling  for  complete  information  as  to  new  equipment, 
additions,  betterments,  extensions,  etc.,  already  contracted 
for  or  which  are  considered  necessarj  for  1918.  The  roads 
are  asked  to  send  one  copy  of  the  answers  with  all  possible 
despatch  to  their  respective  Regional  Directors  and  the  other 
to  the  Interstate  Commerce  Commission. 

In  determining  what  additions  and  betterments,  includ- 
ing equipment,  and  what  road  extensions  should  l>e  treated 
as  necessary,  and  what  work  already  entered  upon  should 
l)e  suspended,  the  roads  are  asked  to'  be  guided  by  the  fol- 
lowing general  principles: 

"From  the  financial  standpoint  it  is  highly  important  to 
avoid  the  necessity  for  raising  any  new  cap^tiil  which  is  not 
absolutely  necessary  for  the  protection  and  development  of 
the  required  transportation  facilities  to  meet  the  present  and 
prospective  needs  of  the  country's  business  under  war  con- 
ditions. From  the  standpoint  of  the  available  supplv  of 
labor  and  material,  it  is  likewise  highly  important  that  this 
suppl}-  shall  not  be  absorbed  except  for  the  necessar}'  pur- 
[)oses  mentioned  in  the  preceding  sentence. 

"Please  also  bear  in  mind  that  it  mav  frequentlv  happen 
that  projects  which  might  be  regarded  as  highlv  meritorious 
and  necessary  when  viewed  from  the  separate  standpoint  of 
a  particular  company,  may  not  be  equallv  meritorious  or 
necessary  under  existing  conditions  when  the  government 
has  possession  and  control  of  railroads  generallv  and  there- 
fore when  facilities  heretofore  subject  to  the  exclusive  con- 
trol of  the  separate  companies  are  now  available  for  com- 
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mon  use  whenever  such  common  use  will  promote  the  move- 
ment of  traffic. 

''While  the  questions  and  blanks  group  together  additions 
and  betterments  designed  to  improve  capacity,  efficiency  and 
economy,  this  is  done  l)ecause  of  the  difficulty  of  drawing 
sharp  lines  between  these  objects.  It  is  inijiortant  to  empha- 
size, however,  that  under  existing  conditions  the  primary 
thing  to  accomplish  is  increased  capacity  to  handle  the  traffic 
of  the  country." 

Among  the  information  asked  for  was  the  following: 

"Submit  .<;tatement  of  equipment  authorized  or  contracted 
for,  or  the  contracting  for  which  during  the  calendar  year 
1918  is  believed  by  the  management  to  be  necessary  for  the 
proper  conduct  of  the  business. 

"Show  the  numl)er  of  units,  listing  separately  locomotives, 
cars,  and  other  ecjuipment  in  accordance  with  the  descrip- 
tions relating  to  type  and  design  carried  on  the  ])lank  form; 
where  and  by  whom  constructed;  probal)le  time  of  delivery; 
estimated  prol)al)le  cost  of  each  unit;  and  estimated  probable 
cost  of  aggregate. 

"Show  in  corresponding  detail  units  of  equipment  which 
it  is  anticipated  will  be  retired  from  sers'ice  during  the  cal- 
endar year  1918.  with  the  ledger  value  thereof,  and  approxi- 
mately the  way  in  which  such  ledger  value  will  be  disposed 
of  in  the  accounts." 

STANDARDIZATION    OF    PURCHASES 

John  Skelton  Williams,  director  of  the  divisions  of  finance 
and  of  jiurchases.  is  to  organize  a  staff  of  assistants  which 
will  be  in  the  nature  of  a  central  purchasing  board  for  the 
railway  administration.  Samuel  Porcher,  purchasing  agent 
of  the  Pennsylvania  Railroad,  has  been  temporarily  assigned 
as  assistant  to  Mr.  Williams  to  conduct  a  general  investiga- 
tion of  the  general  sul)jcct  of  handling  railroad  purchases 
with  a  view  to  working  out  a  i)lan,  and  other  railroad  ofiicers 
will  be  called  in  to  assist  from  time  to  time  as  occasion  may 
require.  It  is  understood  that  the  administration  intends  to 
take  charge  of  the  purchase  of  cars,  locomotives,  rails,  oil 
and  other  important  items  of  railway  supplies  which  are  to 
be  standardized,  but  it  is  not  the  present  intention  to  take 
over  all  railway  purchases  and  undoubtedly  most  kinds  of 
supplies  will  continue  to  be  purchased  by  individual  rail- 
ways as  at  present.  The  extent  to  which  the  administration 
will  take  charge  of  railway  purchases  will  depend  largely 
on  the  result  of  the  investigation. 

STANDARD   CARS    AND   LCXTOMOTIVES 

Henrv  Walters,  chairman  of  the  .\tlantic  Coast  Line  and 
the  Louisville  &  Nashville,  who  is  acting  as  special  adviser 
to  Director  General  McAdoo,  is  in  charge  of  the  studies  be- 
ing made  for  the  purpose  of  establishing  standard  designs 
of"cars  and  locomotives  to  l)e  adopted  i)y  tlie  railway  ad- 
ministration. Mr.  Walters  has  held  numerous  conferences 
with  car  and  locomotive  builders  on  the  subject  and  expects 
to  have  several  more  before  anything  has  been  decided. 

The  committee  on  cars  appointed  last  summer  l^y  the 
Council  of  National  Defense,  at  the  time  when  it  was  pro- 
posed to  have  the  government  buy  freight  cars  for  the  rail- 
roads, has  been  delegated  to  investigate  the  question  of 
freight  car  standards.  The  car  committee  consists  of  S.  M. 
Vauclain.  vice-president  of  the  Baldwin  Locomotive  Works; 
W.  H.  Woodin,  president  of  the  American  Car  &  Foundry 
Companv;  J.  M.  Hansen,  president  of  the  Standard  Steel 
Car  Companv;  N.  S.  Reeder.  vice-president  of  the  Pressed 
Steel  Car  Company  and  Clive  Runnels,  vice-president  of  the 
Pullman  Company. 

The  committee  on  locomotives  appointed  last  summer  by 
the  Council  of  National  Defense,  of  which  S.  M.  Vauclain, 
vice-president  of  the  Baldwin  Locomotive  Works,  is  chair- 
man, has  also  made  a  report  recommending  several  standard 
types  of  locomotives  to  Mr.  Walters.  The  recommended 
standards  were  then  referred  to  a  committee  of  railroad  mo- 


tive power  officers,  consisting  of  three  appointed  by  each 
regional  director,  for  their  consideration  and  report.  The 
railroad  committee  has  been  holding  conferences  on  the  sub- 
ject since  Fel^ruary  22  and  will  report  back  to  Mr.  W'alters. 

H.  T.  Bentley,  superintendent  of  motive  power  and  m.i- 
chinery  of  the  Chicago  &  North  W'estern,  now  acting  us 
assistant  to  C.  R.  Gray,  director  of  the  division  of  transpor- 
tation in  the  Railroad  Administration,  has  been  appointed 
chairman  of  the  committee  and  the  other  members  are  as  fol- 
lows: Eastern  district,  H.  Bartlett,  chief  mechanical  engi- 
neer, Boston  &  Maine;  W'illiam  Schlafge,  general  mechanical 
superintendent,  Erie;  and  H.  L.  Ingersoll,  assistant  to  the 
president,  New  York  Central;  Southern  district,  R.  W.  Bell, 
general  superintendent  of  motive  power,  Illinois  Central; 
W.  H.  Lewis,  superintendent  of  motive  power,  Norfolk  & 
Western,  and  J.  Hainen,  assistant  to  vice-president,  South- 
ern Railway;  Western  district,  Robert  Quayle,  superinten- 
dent of  motive  power  and  car  department,  Chicago  &  North 
Western;  W.  H.  Wilson,  assistant  to  first  vice-president, 
Northern  Pacific;  and  John  Purcell,  assistant  to  vice-presi- 
dent, Atchison,  Topeka  &  Santa  Fe.  J.  T.  W^allis,  general 
superintendent  of  motive  power,  Pennsylvania  Railroad  has 
also  taken  part  in  the  conferences. 

The  locomotive  builders'  committee,  besides  Mr.  Vauclain, 
includes  Andrew  Fletcher,  president  of  the  American  Loco- 
motive Company,  and  H.  P.  Ayres,  vice-president  of  the 
H.  K.  Porter  Company. 

POLICY    AS    TO    LABOR 

In  a  letter  to  the  Regional  Directors  on  February  4  the 
Director  General  outlined  the  labor  policy  as  follows: 

".As  to  labor,  you  have  been  advi.^^ed  of  the  appointment 
of  the  Railroad  Wage  Commission.  The  general  policy  as 
to  all  labor  is  that  there  shall  be  no  interruption  of  work 
because  of  an\-  controversies  between  employers  and  em- 
ployees. .\11  matters  relating  to  wages  and  living  conditions 
will  have  the  consideration  of  the  Railroad  Wage  Commis- 
sion. 

"Pending  action  by  me  upon  the  report  of  that  commis- 
sion there  ought  not  to  be  any  radical  change  in  existing 
practices  without  submitting  the  matter  to  me  for  approval. 
But  it  should  be  understo<3d  that  the  usual  methods  of 
settling  by  agreement  ordinary  grievances  and  complaints 
shall  continue  as  heretofore  and  that  the  companies  are  free 
to  negotiate  as  heretofore  with  their  employees  and  are  ex- 
pected to  observe  faithfully  existing  agreements  with  their 
employees.  In  cases  of  doubt  about  new  negotiations  with 
employees,  the  advice  of  the  Director  General  should  be 
sought. 

"You  should  l)ear  in  mind  that  labor  has  the  very  natural 
feeling  that  railroad  managers,  although  now  working  for 
the  government  and  on  government  account,  necessarily  con- 
tinue the  same  conception  of  and  attitude  towards  labor 
problems  that  they  had  when  acting  under  private  manage- 
ment. I  am  told  that  labor  will  have  a  natural  suspicion 
that  any  unfavorable  action  taken  by  railroad  managers 
indicates  a  purpose  on  their  part  to  make  governmental  con- 
trol a  failure  and  to  use  it  for  promotion  or  vindication 
of  their  own  theories.  For  these  reasons,  great  care  should 
be  taken  to  ^.void  anything  having  even  the  appearance  of 
arbitran-  action,  and  it  will  be  expedient,  at  least  at  the 
outset  and  until  the  matter  shall  take  more  definite  shape, 
not  to  dispose,  unless  by  mutual  agreement,  of  any  labor 
claims  involving  large  questions  of  policy  without  first  sub- 
mitting the  matter  to  me. 

"In  the  central  organization  in  W^ashington  I  propose  to 
have  a  labor  man  as  a  member  of  my  staff  who  will  give  his 
special  attention  to  labor  problems,  not  only  to  the  prob- 
lems of  wages  and  conditions  but  also  to  the  problem  of  aid- 
ing the  railroads  in  obtaining  sufficient  labor  and  of  bring- 
ing about  a  better  understanding  between  officers  and  em- 
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ployees.    The  morale  and  esj^rit  de  corps  of  officers  and  men 
sliould  be  brought  to  the  highest  standards." 

GENERAL  ORDER  NO.  8,  GOVERXING  LAHOR  CONDITIONS 

To  correct  numerous  misunderstandings  that  have  arisen 
a-  to  the  relations  between  railroads  and  their  employees, 
Director  General  McAdoo  has  issued  in  General  Order  No. 
8  a  statement  outlining  his  desires  as  to  labor  conditions. 

The  order  directs  that: 

(1)  All  acts  of  Congress  to  promote  the  safety  of  em- 
ployees and  travelers  upon  the  railroads,  including  acts  re- 
quiring investigation  of  accidents  on  railroads,  and  orders 
of  the  Interstate  Commerce  Commission  made  in  accordance 
therewith,  must  be  fully  complied  with.  These  acts  and 
orders  refer  to  hours  of  service,  safety  appliances  and  inspec- 
tion. Now  that  the  railroads  are  in  the  possession  and  control 
of  the  government,  the  statement  says,  it  would  be  futile  to 
impose  fines  for  violations  of  said  laws  and  orders  upon 
the  government;  therefore  it  will  become  the  duty  of  the 
Director  General  in  the  enforcement  of  said  laws  and  orders 
to  impose  punishments  for  wilful  and  inexcusable  violations 
thereof  upon  the  person  or  persons  responsible  therefor,  such 
punishment  to  be  determined  by  the  facts  in  each  case. 

(2)  When  the  exigencies  of  the  service  require  it,  or 
when  a  sufficient  number  of  employees  in  any  department  are 
not  available  to  render  the  public  prompt  transportation 
service,  employees  will  be  required  to  work  a  reasonable 
amount  of  overtime.  So  far  as  efficient  and  economic  opera- 
tion will  permit,  excessive  hours  of  employment  will  not  be 
required  of  employees. 

(3)  The  broad  question  of  wages  and  hours  will  be 
passed  upon  and  reported  to  the  Director  General  as 
promptly  as  possible  by  the  present  Railroad  Wage  Com- 
mission. Pending  a  disposition  of  these  matters  by  the 
Director  General,  all  requests  of  employees  involving  revi- 
sions of  schedules  or  general  changes  in  conditions  affect- 
ing wages  and  hours,  will  be  held  in  abeyance  by  both  the 
managers  and  employees.  Wages,  when  determined  upon, 
will  be  made  retroactive  to  January  1,  1918,  and  adjusted 
accordingly.  Matters  of  controversy  arising  under  interpre- 
tations of  existing  wage  agreements  and  other  matters  not 
relating  to  wages  and  hours  will  take  their  usual  course, 
and  in  the  event  of  inability  to  reach  a  settlement  will  be 
referred  to  the  Director  General. 

(4)  In  order  No.  1,  issued  December  29,  1917,  the 
following  appeared: 

"All  officers,  agents  and  employees  of  such  transporta- 
tion system  may  continue  in  the  performance  of  their  pres- 
ent regular  duties,  reporting  to  the  same  officers  as  hereto- 
fore and  on  the  same  terms  of  emplo\-ment." 

The  impression  seems  to  exist  on  some  railroads,  the 
order  says,  that  the  said  order  was  intended  to  prevent  any 
change  in  the  terms  of  emplovTnent  during  governmental 
operation.  The  purpose  of  the  order  was  to  confirm  all 
terms  of  employment  existing  upon  that  date,  but  subject  to 
subsequent  modifications  deemed  advisable  for  the  require- 
ments of  the  service.  Any  contrary  impression  or  construc- 
tion is  erroneous.  Officers  and  employees  will  be  governed 
by  the  construction  here  given. 

(5)  No  discrimination  will  be  made  in  the  employment, 
retention,  or  conditions  of  employment  of  the  employees 
l)ecause  of  membership  or  non-membership  in  labor  organi- 
zations. 

The  order  concludes  with  the  following: 

"The  government  now  being  in  control  of  the  railroads, 
the  officers  and  employees  of  the  various  companies  no 
longer  serve  a  private  interest.  All  now  serve  the  government 
and  the  public  interest  only.  I  want  the  officers  and  em- 
ployees to  get  the  spirit  of  this  new  era.  Supreme  devotion 
to  country,  an  invincible  determination  to  perform  the  im- 
perative duties  of  the  hour  while  the  life  of  the  nation  is  im- 


perilled by  war,  must  obliterate  old  enmities  and  make 
friends  a,nd  comrades  of  us  all.  There  must  be  co-operation, 
not  antagonism;  confidence,  not  suspicion;  mutual  helpful- 
ness, not  grudging  performance;  just  consideration,  not  arbi- 
trary disregard  of  each  other's  rights  and  feelings;  a  fine 
discipline  based  on  mutual  respect  and  sympathy;  and  an 
earnest  desire  to  serve  the  great  public  faithfully  and  efficient- 
ly. This  is  the  new  spirit  and  purpose  that  must  pervade 
every  part  and  branch  of  the  National  Railroad  Service. 

"America's  safety,  America's  ideals,  America's  rights  are 
at  stake.  *  Democracy  and  liberty  throughout  the  world  de- 
pend upon  America's  valor,  America's  strength,  America's 
fighting  power.  We  can  win  and  save  the  world  from  des- 
potism and  bondage  only  if  we  pull  together.  We  cannot 
pull  apart  without  ditching  the  train.  Let  us  go  forward 
with  unshakable  purpose  to  do  our  part  superlatively.  Then 
we  shall  save  America,  restore  peace  to  a  distracted  world 
and  gain  for  ourselves  the  coveted  distinction  and  just  re- 
ward of  patriotic  service  nobly  done." 

RAILWAY   SHOP   EMPLOYEES 

Director  General  McAdoo  also  announced  that  the  rail- 
road shop  employees,  realizing  the  necessity  of  assisting  the 
government  in  the  operating  of  the  railroads  on  a  more 
efficient  basis  and  to  meet  the  present  emergency  in  the  re- 
pairing o'f  locomotives,  acting  through  A.  O.  Wharton, 
])resident,  railway  employees'  department,  American  Federa- 
tion of  Labor,  and  the  international  officers  representing  the 
machinists,  boilermakers,  blacksmiths,  carmen,  sheet- 
metal  workers,  electrical  workers,  and  apprentices  and 
helpers,  have  agreed  to  these  changes  in  working  conditions: 

(1)  The  hours  of  labor  in  shops  and  roundhouses  to 
be  governed  by  the  necessities  as  indicated  by  the  general 
condition  of  equipment.  At  shops  and  roundhouses  now 
working  one  shift  which  totals  less  than  70  hours  per  week, 
an  increase,  preferably  on  a  seven-day  basis,  may  be  made. 
Where  desired,  working  hours  may  be  so  arranged  that  men 
will  he  released  at  4  p.  m.  on  one  day  each  week.  Existing 
working  agreements  to  govern  the  rate,  subject  to  the  action 
of  the  Railroad  Wage  Commission. 

(2)  All  apprentices  who  have  served  three  years  may  be 
promoted  to  mechanics  and  paid  the  going  rate  of  wages  for 
that  position.  .  Such  promoted  apprentices  to  be  given  the 
right  of  practical  experience  on  work  of  their  respective 
trades  to  which.,  they  had  not  l>een  advanced  during  the 
three-year  period. 

(3)  Helpers  in  their  respective  trades  who  have  had  five 
or  more  years'  experience  may  be  promoted  to  classification 
of  mechanics;  they  to  receive  mechanics'  rate  and  be  given 
an  opportunity  to  learn  all  branches  of  the  trade.  The  duly 
authorized  committeeman  of  each  trade  in  each  shop  cov- 
ered by  agreement  shall  be  consulted,  and  mutual  under- 
standing arrived  at  in  promoting  helpers;  and  the  ratio  of 
helpers  to  be  promoted,  to  the  number  of  mechanics,  in  any 
one  trade  in  any  one  shop,  shall  not  exceed  20  per  cent. 
The  international  officers  and  general  chairmen  of  each  trade 
on  each  road  covered  by  agreements  shall  be  furnished  a 
complete  record  of  the  men  promoted. 

(4)  Mechanics  applying  for  employment  will  not  be 
denied  such  employment  for  any  cause  other  than  inability 
to  perform  the  work;  this  preference  rule  to  be  in  effect  as 
long  as  three-year  apprentices  or  promoted  helpers  are  em- 
ployed at  mechanics'  rates. 

(5)  Where  a  reduction  is  made  in  the  force  of  mechan- 
ics, promoted  helpers  in  accordance  with  their  seniority  shall 
be  set  back  first;  then  advanced  apprentices;  no  mechanics 
to  be  laid  off  until  all  such  promoted  helpers  and  appren- 
tices have  been  set  back. 

(6)  The  promotions  above  referred  to  are  to  meet  an 
emergency  caused  by  the  war,  and  shall  cease  at  the  close 
of  the  war. 


ConsolidJtityn   Type  Locomotive. 


Locomotives  for  French  Railways 


Consolidation   Type    Engines   for   Freight    Service 
Built    in   America    from   Basic   American   Designs 


TWO  orders  of  consolidated  locomotives,  aggregating  140 
engines,  have  recently  been  completed  by  the  Ameri- 
can Locomotive  Company  for  France.  The  Chemins 
de  Fer  du  Midi  received  40  and  the  French  State  Railway 
100  locomotives,  the  design  being  the  same  in  both  cases 
with  the  exception  of  the  diameter  of  the  driving  wheels 
and  some  other  minor  differences. 

The  engines  are  of  basic  American  design  modified  in 
fittings  and  fixtures  to  suit  French  practice.  They  were 
designed  by  the  builder,  and  each  drawing  was  approved 
by  a  representative  of  the  railway.     The  dimensions  are  in 


sign  in  general  follows  American  practice,  a  good  grate  area 
being  obtained  by  the  use  of  a  short,  wide  firebox.  The 
firebox  is  fitted  with  a  brick  arch  and  the  boiler  includes 
a  26-clcment  superheater.  Handholes  are  used  instead  of 
washout  plugs  to  give  greater  accessibility  for  washing  out. 
A  dump  grate  in  the  front  of  firebox  is  operated  from  the 
cab  by  a  screw,  and  the  outside  end  of  the  blowoff  cock  has 
a  special  thread  for  connection  to  the  fire  hydrants  of  the 
city  of  Paris.  In  order  to  quickly  free  the  stack  of  smoke, 
the  blower  is  fitted  with  a  quick-opening  valve  operated  from 
either  side  of  the  cab.    Lagging  on  the  boiler  is  omitted;  the 
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Longitudinal  Section  of  the  Boiler  for  the  French  Locomotives 


the  metric  system,  the  International  system  of  screw  threads, 
and  the  French-Westinghouse  system  of  pipe  threads. 

The  locomotives  all  have  cylinders  2.>  in.  by  26  in.,  and 
carry  170.6  lb.  boiler  pressure.  Owing  to  the  slight  dif- 
ference in  the  diameter  of  the  drivers  there  is  a  difference 
of  1,000  lb.  in  the  tractive  effort  of  the  two  orders,  the 
locomotives  for  the  French  State  Railway  developing  a  trac- 
tive effort  of  35,200  lb.,  while  those  for  the  Midi  develop 
36,200  lb.  While  the  boiler  capacity  is  low  in  relation  to 
the  cylinder  capacity,  it  compares  very  favorably  with  re- 
cently built  locomotives  of  the  same  type  for  use  on  American 
railroads. 

The  dimensions  of  both  boilers  are  identical.     The  de- 


jacket  is  supported  on  a  crinoline  frame  leaving  an  air  space 
which  acts  as  a  non-conductor. 

The  firebox  is  fitted  with  an  inside  opening  firedoor  to 
meet  the  requirements  of  a  French  law.  Ihe  door  is  hinged 
at  the  top  and  is  opened  by  means  of  a  lever  extending  up- 
ward at  one  side  of  the  door  frame.  This  lever  is  fitted  with 
a  latch,  which  operates  in  a  quadrant  provided  with  notches 
permitting  the  door  to  be  fastened  in  wide  open,  partially 
open  and  closed  positions.  The  door  opens  inward  and  up- 
ward, and  when  closed  hangs  at  an  angle  of  about  25  deg. 
from  the  vertical. 

Among  the  points  of  general  interest  in  the  design,  it 
will  be  noted  that  the  locomotives   for  both   railroads  are 
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controlled  from  the  left  side,  contrary  to  American  practice. 
The  steam  is  distributed  by  lOJ^-in.  piston  valves,  which 
are  controlled  by  the  W'alschaert  valve  gear.  The  cylin- 
ders are  fitted  with  by-pass  valves  operated  by  air  cylinders, 
and  with  muffled  cylinder  cocks. 

All  the  engines  have  a  variable  exhaust  operated  from 
the  cab  by  a  screw  which  passes  through  one  of  the  hand- 
rails, and  the  front  ends  are  fitted  with  spark  arresters. 

While  the  running  gear  in  general  is  designed  along  the 
lines  commonly  followed  in  this  country,  the  cross-l)alancing 
of  the  driving  wheels  is  contrary  to  American  practice  for 
two-cylinder  locomotives.  The  effect  of  this  practice  on 
the  angularity  of  the  counter! )alances  is  clearly  indicated 
in  the  illustration  of  the  French  State  Railwav  locomotive. 

A  pneumatic  sandcr  is  combined  with  a  screw  conveyor 
which  extends  through  the  sandbox  and  is  operated  from 
the  cab. 

Roy  buffers  are  applied  between  the  engine  and  tender 


n^rr" 


To 
I 


.Tr?. 


IV 


I 


CoyloT."*       '      V 


\       |0  I  1  o 

o<    !    " 


^^^T'"5''o')0  00  0  o 


///  o 


0   0 


/// 


OOo 


lOOoo?) 


o_o_o    o 


o 


r°°°°  CO  onooo^ 
f  °  °  °  °,'o-o-o-o-<)  o  o  Ocyo 

1°  o  o  o  f°( — r^o    o    o    00 
lo  o  o  ofo^i^/ziAoOOoo 


!>■ 


illO  O      O     O    |0 

„  II  'o 

V  |lO  O     O     O    'o 

'l  ll  '  o 

l^  I'l  o  O    o     o\' 

'^  Jo  o    o    o^^'^^^- 

'*  'l!  O     r.     r. 

',  lli°  °    o    o         °    ° 


b§o§ogogo§oj 


!^  lo 


0 


o     O 


^o     o    o      - 


o    o 


o    o 


— o-t) 


^'x&e./B 


a37x 


»    »i; 


Back   Head  and  Section  Through  the  Firebox 


on  both  orders.  The  general  arrangement  of  these  buffers, 
together  with  other  details  of  the  engine  and  tender  connec- 
tions, is  shown  on  one  of  the  drawings.  Instead  of  using 
one  buffer  directly  over  the  center  line  of  the  drawbar,  two 
buffers  are  placed  one  on  either  side  of  the  center  of  the 
locomotive,  the  angle  of  the  bearing  surfaces  in  each  case 
being  arranged  so  that  angular  movement  between  the  lo- 
comotive and  tender  causes  a  sliding  movement  of  the  buf- 
fers. The  center  lines  of  the  engine  buffers  intersect  the 
center  line  of  the  locomotive  at  the  center  of  the  drawbar 
pin  hole.  The  engine  and  tender  drawbar  is  of  the  same 
type  that  is  generally  used  between  cars  in  Europe.  The 
ends  containing  the  holes  for  the  drawbar  pins  are  threaded 
to  take  a  right  and  left  hand  screw,  by  means  of  which  the 
slack  between  the  engine  and  tender  may  be  taken  up. 

Other  special  types  of  equipment  include  French  West- 
inghouse  air  brakes,  French  standard  buffers  and  couplers 
and  a  water  brake. 


The  general  dimensions  and  data  for  the  two  locomotives 


are  given  in  the  table: 


General    Data 


Oage 
Service 
l-uel     .  . 


French  State         Midi 
4   ft.   8'/i   in. 
Freight 
Hit.   coal 


Details   of  the    Engine    and   Tender   Connection. 

Tractive  effort    .^5,200  lb.       36,200  lb. 

Weight    in    working    order 160.000  1b.     159,500  lb. 

Weight   on    drivers    139, OOO  lb.     138,5001b. 

Weight   on    leading   truck 21,000  1b. 

Weight  of  engine  and  tender  in   working  order 266,4001b.     264,500  1b. 


Inside — Opening   Fire   Door  for  the   French   Locomotives. 


Wheel  base,  driving 

Wheel    base,   total 

Wheel  base,  engine  and  tender , 

Ratios 

Weight  on  drivers  ^  tractive  effort , 

Total  weight  -=-  tractive  effort - 


16  ft.  9  in. 
24  ft.  \\%  in. 
53  ft.    3J4  in. 


4.0 
4.6 


3.9 
4.4 
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Tractive    effort  X  diam.    drivers  -^  equivalent    heating 

surface* 748.6  743.5 

Equivalent  heating  surface*  -^  grate  area 76.2 

Firebox     heating     surface    -^  equivalent     heating     sur- 
face,*   per   cent 5.3 

Weight  on  drivers   H-   equivalent  heating  surface* 52. 1  52.0 

Total   weight  -^  equivalent   heating   surface* 60.0  59.8 

Volume   both   cylinders 1 2.5  cu.  ft. 

Equivalent   heating   surface*    -=-   vol.    cylinders ....  213.2 

Grate   area -=- vol.   cylinders 2.7 

Cylinders 

Kind     Simple 

Diameter    and     stroke 23  in.  by  26  in. 

Vahcs 

Kind    Piston 

Diameter 10J4  in. 

Greatest    travel    6      in. 

Outside    lap    '  j      \f^' 

Inside    clearance    '. .'.  .'.'.'.'.W'.'.'.'.'.W  Line  and  line 

Lead  m   full   gear i^  in. 

IV  he  els 

Driving,   diameter   over   tires S6>4  in.          SSjg  in. 

Driving,    thickness    of    tires 2^  in. 

Driving  journals,  main,  diameter  and  length       ',  9  in.  by  10  in. 

Driving   journals,    others,    diameters   and   length Sin.  by  10  in. 

Engine   truck   wheels,   diameter 33j^  in. 

Engine    truck,    journals 5J^  in.  by  10  in. 


Boiler 

Style     E.W.T. 

Working  pressure    170.6  lb.  per  sq.  in. 

Outside  diameter  of  first  ring 64^  in. 

Firebox,  length  and  width 96'i  m.  by  Si 54  in. 

Firebox   plates,    thickness , Crown,  sides  and  back, 

p.     .                                                                                           '  r  H  in.;  tube.  'A  in. 

tirebox,   water   space Sides  and  back, 

r~  ,                 .--          ,           .,      ,.  3 'A  in.;  front,  4  in. 

1  ubes,  number  and  outside  diameter 166 — 2      in. 

Flues,  number  and  outside  diameter 26 — 5fi  in 

Tubes  and  flues,  length IS  ft. 

Heating  surface,   tubes  and   flues 1,840  sq!  ft. 

Heating  surface,   firebox 142  sq!  ft 

Heating  surface,   total 1,982  sq!  ft! 

Superheater   heating   surface '456  sq*  ft* 

Equivalent    heating    surface* ! . ! '.  2,666  sq   ft' 

Grate   area    34.2  sq.  ft. 

Tender 

J^n'^    Water  bottom 

^^^T't, Channel 

wif' ^1      a''\- 106,400  lb.     105,000  lb. 

Wheels,    diameter    37Ji  in 

Journals,    diameter   and    length !!!!!!."  5  '^  in.  by  9^  in 

Water    capacity    4.756  gal. 

Coal   capacity    5  metric  tons 

*Equivalent    heating    surface  =  total     evaporative     ht-ating    surface  +  l.S 
times  the   superheating   surface. 


Calculation  of  Boiler  Stresses 

A  Series  of  Diagrams  Which  Will  Save  Time  and 
Labor  in  Figuring  Strength  and  Efficiency  of  Seams 

BY  G.  E.   PARKS 
Mechanical  Engineer,  Michigan  Central       ''''.•.-- 


IN  boiler  design  and  the  calculation  of  boiler  stresses,  sys- 
tems of  curves  like  those  illustrated  below  have  proved 

of  material  value  in  !Michigan  Central  practice.  They 
are  not  only  a  great  labor  saver  and  aid  in  checking  boiler 
specification  cards,  but  they  will  often  show  at  a  glance 
the  best  possible  arrangement  of  detail  or  size  of  part.  Their 
accuracy  will  depend  upon  the  scale  employed. 

Fig.  1  shows  the  relation  between  the  efficiency  of  the 
boiler  seam  and  the  tensile  strength  of  the  plate  for  various 
thicknesses  of  plate  and  as  two  systems  of  curves  are  rep- 
resented on  a  single  co-ordinate  field,  care  should  be  exer- 
cised in  using  the  respective  scales.  The  curved  lines  on  the 
co-ordinate  field  represent  the  efficiency  of  the  American 
Locomotive  Company's  seam,  drawings  142-8-30,080-81-90 
(known  as  seam  No.  1),  for  different  tensile  strengths  of 
plates.  The  dimensions  of  this  seam  are  given  in  Fig.  2  and 
the  curves  are  plotted  from  the  equation 

T  = 


t(p c) 

100 


where : 


T 

s 

A 

t 

P 

E 

C 


Tensile  strength  of  plate  in  pounds  per  square  inch. 

Shearing    strength    of    rivets    in    pounds    per    square    inch,    taken    as 

44,000    lb. 
Area  of  rivet  hole  in   square  inches. 
Thickness  of  sheet  in  inches. 
Pitch  of  outside  row  of  rivets  in  inches. 
Efficiency  of  seam   in   per  cent. 
The    pitch,    minus    twice   the    diameter   of    rivet   hole    (p — 2d),    or    the 

length   of  metal  between  alternate   rivets   in  the  second  row. 

The  straight  lines  on  the  co-ordinate  field  represent  the 
relation  between  the  efficiency  of  seam  No.  1  and  the  effi- 
ciency of  the  various  other  seams  as  plotted.  If  we  assume 
that  the  tensile  strengths  and  thickness  of  plate  is  the  same 
in  each  case,  the  equation  for  the  straight  lines  becomes 

r    A.pi  AxCj  —  AjCi ") 


The  points  marked  "X"  at  the  lower  end  of  the  straight 
lines  representing  seams  15  and  57,  also  seam  64,  indicate 
the  position  of  the  curve  at  which  the  efficiency  of  the  seam 
for  shearing  all  of  the  rivets  and  the  efficiency  of  the  seam 
when  tearing  through  the  second  row  of  rivets  and  shear- 
ing the  rivets  in  the  outside  row  are  equal.  Therefore,  if  tlie 
thickness  and  tensile  strength  of  plate  in  seams  15,  57  and 
64  are  such  that  the  point  of  intersection  between  the  curved 
line  representing  the  thickness  of  plate,  and  the  horizontal 
line  representing  the  tensile  strength  of  plate  falls  at  the  left 
of  the  point  "X,"  the  seam  will  fail  by  the  shearing  of  all 
of  the  rivets.     The  efficiency  is  determined  as  follows: 

From  the  point  of  intersection  between  the  curved  line 
representing  the  thickness  of  the  sheet  and  the  horizontal 
line  representing  the  tensile  strength  of  the  sheet,  project 
a  line  m  a  vertical  direction  until  it  comes  in  contact  with 
the  straight  line,  marked  "Actual  Shearing  Efficiency." 
Opposite  this  point  of  intersection,  read  on  the  vertical  scale 
the  shearing  efficiency  of  the  seam.  The  co-ordinate  field 
as  plotted  does  not  show  the  points  where  the  shear  of  all 
of  the  rivets  is  equal  to  the  efficiency  of  seam  through  the 
second  row  of  rivets,  for  seams  Nos.  2,  3,  14  and  55,  there- 
fore, these  seams  would  not  fail  due  to  shear  of  all  of  the 
rivets  for  any  thickness  of  plate  or  tensile  strength  of  plate 
which  is  given  on  the  drawing.  ' 

The  equation  of  the  straight  line  marked  "Actual  Shear- 
ing Efficiency"  is: 


Esj 


where : 


AjX, 
A,P, 


(P,E,  — C) 


Es  =   100 


[    A,p» 


E.  -1- 


r.s2  = 

A2    = 

A,  = 
N.  = 


Aipa 


In  this  equation  the  letters  represent  the  values  as  given 
above,  the  subscript  figure  "1"  representing  values  in  seam 
No.  1  and  the  subscript  figure  "2"  representing  values  in  the 
seam  under  investigation. 


Efficiency  due  to  shear  of  all  of  the  rivets  in  seam  under  investira- 
tion  represented  by  the  straight  line.  'nvesuga- 

Area  of  rivet  hole  in  seam  under  investigation 

Area  of  nvet.hole  in  seam  No.   1.  represented  by  the  curved  line 

Number  of  rivet  shearing  planes  of  seam  under  investigation  In 
all   seams  plotted  en  this  sheet,  N.  equals  9  ':*"8anon.      in 

l^itch   of  rivets   in   outside   row   of  seam   under  investigation. 

Pitch  of  rivets  in  outside  row  of  seam.  No    1  "8«'"on. 

hificiency  of  seam.  No.   1. 

Pitch  minus  twice  diameter  of  rivet  hole  in  the  seam.   No.    1. 

At  a  point  representing  85.52  per  cent  efficiency  for  seam 
No.  1  IS  a  vertical  dotted  line  which  is  the  efficiency  of  the 
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seam  through  tlie  first  row  of  rivets.     If  the  thickness  and 
tensile  strength  of  plate  are  such  that  the  efficiency  for  seam 
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Xo.  1  is  higher  than  85.52  per  cent  and  is  shown  on  the 
right  of  the  dotted  line,  the  higher  efficiency  should  not  be 
considered  as  the  seam  would  fail  through  the  first  row  of 
rivets  which  has  an  efficiency  of  85.52  per  cent.  At  the  right 
end  of  the  straight  lines  representing  seams  No.  2,  3  and  14 
are  the  points  where  failure  will  occur  in  the  first  row  of 
rivets  and  these  points  represent  the  maximum  efficiency  of 
the  seams.  The  co-ordinate  field  is  not  large  enough  to  show 
similar  points  for  seams  No.   15,  57  and  64. 

Problem  1. — To  find  the  efficiency  of  boiler  seam  No.  1 
having  l^^-in.  plate,  the  tensile  strength  of  which  is  58,000 
lb. 

From  the  point  of  intersection  of  the  58,000  lb.  line  on  the 
horizontal  scale  and  the  curve  representing  a  l^^-in.  plate, 
project  a  line  vertically  either  to  the  top  or  bottom  axis  and 
read  off  the  efficiency,  which  is  81.6  per  cent. 

Problem  2. — To  find  the  efficiency  of  boiler  seam  No.  2 
having  13^-in.  plate,  the  tensile  strength  of  which  is  58,000 
lb. 

First  find  the  efficiency  that  seam  No.  1  would  have  under 
the  same  conditions,  which  is  81.6  per  cent.  Then  from  the 
point  where  the  vertical  line  representing  81.6  per  cent  inter- 
sects the  straight  line  representing  seam  No.  2  find  the  effi- 
ciency corresponding  to  this  point  on  the  vertical  scale,  which 
is  81  per  cent. 

This  system  of  curves  may  be  used  to  determine  the  value 
of  any  of  the  factors  in  the  general  equation  when  the  other 
factors  are  known. 

Problem   3. — To   find   the   tensile   strength   required    foL' 
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Fig.  2 — Dimensions  of  Standard   Boiier  Seams 

15/16-in.  plate  to  give  an  efficiency  of  80.5  per  cent,  using 
seam  No.  14  as  an  example. 

On  the  vertical  scale  of  efficiency  find  80.5  per  cent,  and 
project  a  line  in  a  horizontal  direction  until  it  intersects  the 
line  representing  seam  14.  From  this  point  project  vertical- 
ly to  the  15/16-in.  line,  and  this  intersection  projected 
to  the  vertical  axis  gives  a  tensile  strength  of  57,000  lb.  per 
sq.  in. 

Problem  4. — If  seam  No.  14  has  an  efficiency  of  80.0  per 
cent  what  will  l)e  the  efficiency  of  seam  No.  2,  providing  that 
the  thickness  of  plate,  tensile  strength  of  plate  and  shearing 
stress  of  rivets  are  alike  for  both  seams? 

From  the  point  where  the  80.0  per  cent  line  from  the  ver- 
tical scale  intersects  the  line  of  seam  No.  14,  project  a  line 
vertically  to  the  line  of  seam  No.  2  and  from  this  point  pro- 
ject a  line  horizontally  and  find  the  efficiency,  which  is  82.7 
per  cent. 

Fig.  3  shows  the  stress  on  several  sizes  of  stay  bolts,  under 
conditions  var)nng  from  supporting  13  sq.  in.  to  22  sq.  in. 
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of  area  with  boiler  pressures  varying  from  110  lb.  to  230 
lb.  gage,  advancing  by  five  pounds  each. 
The  general  equation  is 


s  = 


BP  X  a 


where : 

S  =  Stress  on  stay  bolt  in  pounds  per  square  inch. 

IiP  =  Hoiler  pressure  in  pounds  per  square  inch  as  shown  by  gage, 

a  =r  Area  in  square  inches  supported  hy  stay  bolt. 

A   =  -Area   of   stay   bolt   in   square  inches. 

There  are  two  svstems  of  curves  on  the  co-ordinate  field, 
and  care  should  be  exercised  in  using  the  respective  scales. 
The  lines  marked  with  the  boiler  pressure  show  the  relation 
between  the  l)oiler  pressure  and  the  area  supported  by  the 
stay  bolts  and  the  lines  marked  with  the  various  sizes  of  stay 
bolts  show  the  relation  between  the  product  of  boiler  pressure 
times  area  supported  and  the  stress  on  stay  bolts  as  illus- 
trated. The  area  for  the  stay  bolts  is  taken  at  the  root  of 
the  thread,  for  a  V  thread,  12  threads  per  in.,  and  there  are 
also  lines  for  stay-bolts  which  have  3/16-in.  telltale  holes. 

To  use  the  curve  it  is  first  necessary  to  determine  the  num- 
ber of  square  inches  of  flat  surface  that  is  to  be  supported. 

Problem  5. — What  is  the  stress  on  a  1-in.  solid  stay  bolt 
with  V  thread,  12  threads  per  inch  when  supporting  16  sq. 
in.    at   200   11).   pressure? 

On  the  liorizontal  axis,  either  at  the  top  or  bottom,  find 
the  area  supported,  in  this  case  16  sq.  in.,  and  project  a  line 
vertically  until  it  intersects  the  200  lb.  line.  From  this  point 
project  a  line  horizontally  to  the  riglit  until  it  intersects  the 
1-in.  stay  bolt  line.  This  intersection  projected  vertically 
either  to  the  top  or  bottom  axis  gives  the  stress  on  the  stay 
bolt,  which  in  this  case  is  5,560  lb.  per  sq.  in. 

Fig.  4.  Shows  the  shearing  stress  on  rivets  for  such  seams 
as  outlined  for  boilers  varying  from  66  in.  to  110  in.  in 
diameter,  and  for  steam  pressures  between  the  limits  of  100 
lb.  and  220  lb.  gage  pressure. 

The  general  equation  for  shearing  stress  on  rivets  is 


s  = 


RxPxnP 


where : 


AXN 


S   =   Shearing:   stress   on    rivets    in    pounds    per   square   inch. 
R   =   Radius   in    inches   of   inside    of   boiler   shell.  \ 

P   :=   Pitch  in  inches  of  rivets  in  the  outside  row  of  seam. 
BP  =    Boiler   pressure  in   pounds  per   square   inch  as  shown   by   gage. 
A  =   Ar»-a   in   square   inches  of  rivet   hole. 
N   =   Xmnber  of  rivet  shearing  planes  in   pitch  length  taken. 

The  system  of  straight  lines  marked  with  the  boiler  pres- 
sure, represent  the  relation  l)etween  the  radius  of  the  boiler 
and  the  boiler  pressure.  These  lines  are  expressed  l)y  the 
equation  R  X  BP  =  Y,  Y  representing  the  figures  given 
on  the  Y-axis.  The  second  system  of  straight  lines  repre- 
sents the  relation  of  the  characteristics  of  each  individual 
seam,  so  far  as  shearing  stress  on  the  rivets  is  concerned,  to 
the  radius  of  inside  of  boiler  and  boiler  pressure. 

Problem  6. — What  is  the  shearing  stress  on  the  rivets  of 
seam  No.  1  when  used  on  a  boiler  86-in.  inside  diameter 
and  carr}ing  220  lb,  pressure? 

On  the  top  horizontal  axis  find  the  diameter  of  the  inside 
of  the  boiler,  in  this  case  86  in.,  and  project  a  line  vertically 
until  it  intersects  the  line  marked  220  lb.  From  this  point 
project  a  line  in  a  horizontal  direction  until  it  intersects  the 
line  marked  with  the  scam  numl)er,  in  this  case  seam 
142-8-30,080.  This  intersection  projected  vertically  to  the 
bottom  horizontal  axis  gives  the  shearing  stress  on  rivets 
which  is  6,730  lb.  per  sq.  in. 

Fig.  5  shows  the  tension  on  net  section  for  various  thick- 
nesses of  plate,  boiler  pressures,  efficiency  of  seams  and 
diameters  of  boilers. 

The  general  equation  is 
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X  HP 


t  X  V. 
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where : 
T  =  Tension  on  net  section  in  pounds  per  square  inch. 

. —   Radius  in  inches  of  inside  of  boiler. 

2 

I'P  =   Boiler  pressure  in  pounds  per  square  inch  as  shown  on  the  gage. 
t   =-.   Thickness  of   plate   in   inches. 
V.  —   Efficiency  of  the  boil'.-r  seam  in  per  cent. 

There  are  two  co-ordinate  fields  shown  on  the  sheet,  both 
of  which  are  used  in  determining  the  tension  on  a  net  sec- 
tion. One  field  consists  of  a  series  of  straight  lines  show- 
ing the  relation  between  boiler  pressure  and  the  inside 
diameter  of  the  boiler.     The  equation  for  these  lines  is 

D 
X  =  —  X   BP 
2 

where  X  is  equal  to  the  product  of  boiler  pressure  and  the 
radius  of  the  inside  of  the  boiler.  This  is  transferred  to  the 
second  field  in  obtaining  the  tension  on  a  net  section. 

The  second  field  consists  of  two  series  of  straight  lines 
crossing  each  other.  The  series  of  lines  upon  which  are 
marked  the  thicknesses  of  plate  are  plotted  from  the  equation 


X 

Y  =  — 

t 


where : 


Y   =   Tension  on  net  sectiot;   at   100  per  cent  efficiency 
t  =  Thickness  of  plate  in  inches. 

n 

X   —   X'aluc  of  — •   =  ni'  as  explained  above. 
2 

The  other  series  of  straight  lines  upon  which  are  marked 
the  different  efficiencies,  show  the  relation  between  the  ten- 
sion on  a  net  section  at  100  per  cent  efficiency  and  on  a  net 
section  for  the  various  other  efficiencies  of  seams  as  noted. 


These  lines  have  been  plotted  from  the  following  equation: 

Y 

T  =  — 
E 

where : 

T  —  Tension  on   net  section  at  the  desired  efficiency. 
E  =z   Efficiency   in    per   cent. 

Y  =  Value    of     -    as    explained    above. 
t 

Problem  7. — To  find  the  tension  on  a  net  section  of  a 
Ijoiler  of  84  5/16-in.  diameter,  27/o2-in.  thickness  of  plate, 
200  lb.  boiler  pressure  and  82.75  per  cent  efficiency  of  seam. 

From  the  point  representing  84  5/16-in.  diameter  on  the 
horizontal  axis  of  field  Xo.  1,  project  a  line  vertically  until 
it  intersects  the  200  lb.  line  and  from  this  point  project  a 
line  horizontally  into  field  No.  2  until  it  intersects  the 
27/32-in.  line.  Project  this  point  vertically  until  it  inter- 
sects the  line  representing  82.5  per  cent,  where  it  will  be 
necessary  to  interpolate  to  reach  an  imaginary  line  repre- 
.'ienting  82.75  per  cent.  This  point  projected  horizontally 
to  the  vertical  axis  gives  the  desired  tension  on  net  section 
as  12,100  lb.  per  sq.  in. 

Problem  8. — What  efficiency  must  a  boiler  seam  have 
when  the  tension  on  a  net  section  is  12,250  lb.  per  sq.  in. 
with  inside  diameter  of  the  boiler  86  in.,  boiler  pressure  200 
lb.  and  thickness  of  plate  %  in. 

From  the  point  representing  86  in.  on  the  horizontal  axis 
of  field  No.  1,  project  a  line  vertically  until  it  intersects  the 
200  lb.  line,  and  from  this  point  project  a  line  horizontally 
into  field  No.  2,  until  it  intersects  the  Js  -in.  line.  The  pro- 
jection of  this  point  on  the  horizontal  line  showing  12,250 
lb.  tension  on  a  net  section  gives  the  required  efficiency 
which  is  by  interpolation  80.2  per  cent. 


Snow  and  Ice  on  the  Pennsylvania 


A  Story  of  a  Seven  Weeks'  Struggle  During  the  Worst 
Winter   the    Eastern    Railroads   Ever   Experienced 


THE  months  of  December,  January  and  February  have 
been  truly  characterized  as  the  "worst  winter"  in  the 
history  of  railroading  in  the  Eastern  United  States. 
Seven  weeks  of  arctic  weather  with  fifteen-foot  drifts  on 
tracks,  below-zero  temperatures,  and  blinding  gales  that  made 
regular  running  of  trains  impossible  and  at  times  stopped 
movement  altogether.  The  experiences  of  the  Pennsylvania 
Railroad  in  this  seven  weeks'  struggle  with  the  forces  of 
nature  have  been  brought  together  in  a  report  by  Elisha 
Lee,  acting  vice-president  in  charge  of  operation,  an  abstract 
of  which  is  presented  herewith. 

Surveying  all  divisions  of  the  lines  east  of  Pittsburgh 
the  features  of  the  weather  during  the  period  covered  by 
the  report,  were  not  only  the  record-breaking  cold,  the  heavy 
snowfalls  and  high  winds,  but  the  unprecedented  length  of 
the  frigid  spells,  which  gave  no  breathing  time  to  recover 
and  prepare  for  the  next  emergency.  In  the  mountain  re- 
gions traversed  by  the  Pennsylvania  these  conditions  were 
practically  unbroken  throughout  the  entire  time  from  mid- 
December  until  the  beginning  of  February. 

The  shopmen  stood  the  acid  test  of  fidelity  by  shoveling 
snow,  breaking  ice  and  clearing  switches,-  often  under 
weather  conditions  involving  severe  hardship.  The  with- 
drawal of  these  men  from  the  shops  had  a  serious  effect 
on  repairs  and  construction,  but  there  was  no  alternative, 
as  without  their  aid  it  would  have  been  impossible  to  open 
the  lines  and  restore  traffic. 

The  Altoona  shops  reported  that  between  December  20 
and  January  21,  their  men  spent  9,225   ten-hour  days  in 


snow-shoveling  and  switch-clearing.  This  resulted  in  the 
loss  to  the  shops  of  class  repairs  to  19  engines,  the  building 
of  39  steel  freight  cars,  the  strengthening  of  oi  cars,  heavy 
repairs  to  25  others,  light  repairs  to  45  passenger  cars  and 
the  manufacture  of  350  car  wheels.  In  addition,  the  opera- 
tion of  the  shops  in  general  was  unavoidably  slowed  up  by 
the  temporar}-  disruption  of  the  forces. 

On  the  Bellwood  division,  with  a  shop  force  of  only  259 
men,  the  shopmen  spent  11,000  hours  in  shoveling  snow 
during  the  same  period.  This  is  given  in  the  report  as  the 
principal  reason  for  an  accumulation  of  540  cars  await- 
ing repairs  on  January  30,  the  normal  capacity  of  the  Bell- 
•  wood  division  shops  being  150  cars.  The  Pittsburgh  divi- 
sion, for  the  same  reason,  reported  an  accumulation  of  2,357 
cars  awaiting  repairs,  or  100  per  cent  above  normal 

Showing  the  disastrous  results  of  a  minor  accident  during 
severe  weather,  the  Sunbur)'  division  reported  that  during 
zero  weather  a  truck  broke  on  a  freight  car  east  of  Boyd, 
Pa.,  on  the  single-track  portion  of  the  division.  By  the 
time  this  wreck  was  cleared,  seven  following  freight  trains 
had  frozen  up,  the  crews  had  to  be  relieved  for  rest  under 
the  sixteen-hour  law,  and  the  cars  were  stored  and  the 
engines  towed  to  the  terminal. 

Among  miscellaneous  results  reported  from  the  severe 
cold  on  all  divisions,  were  air-hose  freezing,  trains  stalling, 
trains  parting  due  to  broken  couplings,  hot  boxes  dues  to 
journal  boxes  being  stripped  off  by  snow  and  ice,  broken 
rails,  frozen  signals  and  signal  wires,  and  failure  of  inter- 
locking plants.     Much  trouble  was  experienced  with  water- 
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scoops  on  eni^iiH's  freezing  up  so  that  they  could  not  be 
used.  It  was  frequently  necessary  to  maintain  large  forces 
of  men  at  each  track  tank  to  remove  the  accumulation  of  ice 
caused  hy  the  flying  water  freezing  on  the  raiU  and  road- 
\va)'. 

The  report  deals  in  detail  with  the  effect  of  extreme  cold 
in  lowering  the  efficiency  of  unskilled  and  .semi-skilled  la- 
bor, and  in  making  it  impossible  in  many  cases  to  hold  men 
in  the  .service.  On  the  Cresson  division,  where  conditions 
were  unusually  severe,  in  order  to  maintain  an  cngine-hou.>e 
force  of  149  men,  it  was  necessary  to  hire  171  new  men 
in  four  months,  making  a  turnover  for  that  period  of  nearly 


On  a  Car-float — After  a  Trip  from   Norfolk  to  Cape  Charles 


the  Pittsburgh  division  have  been  in  the  service  less  than 
six  months. 

The  effect  of  the  weather  in  reducing  the  average  tonnage 
carried  per  freight  train  was,  on  the  Maryland  division,  36 
per  cent;  Philadelphia  division,  25  per  cent;  Middle  divi- 
sion, 17  per  cent;  Pittsburgh  division,  38  per  cent. 

Frozen  ash-pans  in  engines  caused  thousands  of  delays 


Cut  Approaching  the  Westbound  Tunnel  near  Gallitzin — Drifts 

15  ft.   Deep 

over  all  portions  of  the  system.  Reports  on  the  Cresson 
and  Williamsport  divisions  show  that  during  zero  weather 
from  three  to  four  hours  were  required  to  clean  one  ash- 
pan,  which  normally  would  take  from  25  to  40  minutes. 
The  Conemaugh  division  reported  delays  due  to  frozen  ash- 
pans  totalling  8,392  hours,  which  was  equivalent  to  the  loss 


115   per  cent  or  at  the  rate  of  344  per  cent   for  the  year. 
The  turnover  for  the  entire  force  of  495  men  directly  con- 
nected with  train  operations  was  at  the  rate  of  218  per     of  the  services  of  35  engines  for  a  month  of  30  eight-hour 
cent  per  year.  days. 

In   the  Pittsburgh   district  the   turnover  of   engine- hou.^e  Frozen   ash-pans  are  caused  by   flying  snow,  and   water 


Shop  Men   Digging  Out  a  Train  Stalled  on  a   Branch   Line  Near  Altoona,  Pa. 


forces  was  at  the  rate  of  192  per  cent  per  year;  for  firemen 
and  trainmen  120  per  cent  and  for  track  forces  351  per  cent. 
Furthermore,  55  per  cent  of  the  entire  force  of  freight 
brakemen  and  44  per  cent  of  the  entire  force  of  firemen  on 


dripping  from  boiler  appliances,  forming  a  solid  frozen 
mass  with  the  ashes.  Condensed  moisture  and  steam  coats 
the  mechanism  of  the  ash-pan  so  that  much  time  is  lost  in 
clearing  the  working  parts,  while  it  is  necessary  to  break 


March,  1918 


RAILWAY    MECHANICAL    ENGINEER 


145 


up  the  solid  frozen  masses  with  steam  jets  and  iron  bars. 

Thousands  of  delays  in  the  very  cold  weather  were  due 
to  the  lubrication  in  the  journal  boxes  of  cars  freezing, 
especially  where  the  cars  were  standing  in  classification 
yards.  In  such  cases  hot  oil  had  to  be  used  before  it  was 
possible  to  move  the  cars  over  the  hump.  It  was  often  found 
necessary  to  push  cars  down  the  hump  grades  because  the 
oil  in  the  axle  boxes  was  so  stiffened  that  they  would  not 
run  by  gravity. 

The  solidly  frozen  roadbed,  which  for  weeks  at  a  time 
was  as  hard  and  unyielding  as  a  cement  pavement,  greatly 
increased  the  wear  and  tear  on  engines  and  the  amount  of 
repairs  required.  At  the  Meadows  shop,  near  Jersey  City, 
from  December  30  to  January  31,  20  engines  arrived  at 
the  enginehouse  with  broken  frames,  which  is  a  greater 
number  of  this  class  of  failures  than  ordinarily  occur  in 
a  whole  vear.  Manv  main  and  side  rods  of  engines  were 
also  broken  in  the  efforts  to  move  cars  which  had  frozen 
to  the  rails.  The  Pittsburgh  division  reported  576  engine 
failures  in  January,  1918,  as  compared  with  398  in  Jan- 
uary of  last  year,  an  increase  of  45  per  cent.  The  Cone- 
maugh  division  reported  engines  out  of  service  for  a  total 
of  4,400  hours  in  making  running  repairs,  which  is  equiv- 
alent to  a  loss  of  18  engines  for  a  month  of  30  eight-hour 
days. 

Much  trouble  with  boilers,  especially  of  engines  running 
in  the  mountain  divisions,  was  reported  from  the  unavoid- 
able use  of  water  of  poor  quality,  due  to  the  low  supply 
streams,  scmie  of  which  were  frozen  almost  solidly  for  weeks. 


This  resulted  in  the  failure  of  thousands  of  flues  and  many 
leaky  boilers.         .  - .  .j^ 

On  the  night  of  Jknuary  27,  when  a  half  dozen  through 
express  trains  were  stalled  on  the  top  of  the  Allegheny 
mountains  near  Gallitzin,  with  the  temperature  at  zero,  tlie 
wind  blowing  a  gale  and  the  snow  drifts  in  the  cuts  12  to  15 
feet  deep,  Train  Xo.  9,  the  Western  Express,  with  three 
engines,  reached  a  point  half  a  mile  west  of  Gallitzin,  when 
it  was  stopped  by  the  snow.  The  seven  rear  cars  were  un- 
coupled and  another  engine  sent  to  pull  them  back,  but  by 
the  time  the  tunnel  was  reached  the  west  portal  had  drifted 
shut  and  it  was  impossible  to  go  any  further.  The  passen- 
gers were  taken  out  of  the  train  and  sent  to  a  hotel.  It  was 
impossible  to  move  these  cars  until  five  o'clock  the  next 
afternoon,  and  then  five  heavy  freight  engines  were  required 
to  pull  the  seven  empty  coaches. 

^leanwhile  the  other  three  cars,  together  with  the  three 
engines  which  were  pulling  the  train  when  it  stalled,  re- 
mained a  mile  and  a  quarter  further  on  in  the  drift.  Five 
hundred  men  worked  all  the  night  of  Januar}-  27  and  until 
the  next  afternoon,  Ijefore  these  three  cars  and  engines  were 
dug  out  and  the  track  cleared  for  them  to  move. 

These  results,  in  the  face  of  unprecedented  difficulties, 
were  only  accomplished  by  the  self-sacrifice,  loyalty  and 
devotion  to  duty  of  many  thousands  of  officers  and  em- 
ployees who  cheerfully  performed  unaccustomed  and  ardu- 
ous work  and  repeatedly  faced  hardship,  danger  and  real 
suffering,  in  the  struggle  to  keep  the  lines  open  so  that  the 
pul)lic  and  the  government  might  be  ser\'ed. 


Supply  Interests  Write  Mr.  McAdoo 


An  open  Letter  to  the  Director  General  from  the 
Railway    Business   Association   on   Standardization 


GEORGE  A.  POST,  president  of  the  Railway  Business 
Association,  under  date  of  Februar)-  25,  sent  the  fol- 
lowing communication  to  Director  General  of  Rail- 
roads McAdoo: 

Manufacturers  of  railway  necessaries  respectfully  invite 
30U  to  study  certain  considerations  bearing  upon  mechanical 
design  and  practice  in  the  field  of  rolling  stock  construction, 
purchase  and  maintenance. 

The  Railway  Business  Association,  of  which  I  have  the 
honor  to  be  president,  is  a  national  organization  of  manu- 
facturers, merchants  and  engineers  dealing  with  steam  rail- 
roads. What  we  have  to  say  from  our  own  experience  accu- 
rately portrays  the  problems  of  the  whole  railway  appliance 
industry. 

It  appears  from  your  official  announcement  that  you  have 
delegated  to  technical  committees  the  work  of  recommending 
to  }ou  a  detailed  plan  of  procedure  for  the  acquirement  of 
new  rolling  stock  by  the  railroad  systems.  The  phases  upon 
which  we  desire  to  address  you  are  those  which  involve  the 
peculiar  interest  of  makers  of  appliances  or  parts  as  dis- 
tinguished from  assemblers  of  locomotives  and  cars. 

In  the  field  of  transportation  inventors  and  developers  of 
special  appliances  embcidy  the  spirit  and  function  of  progress. 
Our  interest  and  the  national  interest  in  this  respect  are  iden- 
tical. What  the  manufacturers  of  railway  appliances  cherish 
and  what  the  public  as  a  whole  is  interested  in  preserving  is 
that  flexibility  which  leaves  the  way  oj)en  to  mechanical  ad- 
vance. Always  we  have  before  us  two  antagonistic  require- 
ments which  must  be  compromised — improvement  through 
change  and  stability  through  standardization. 

To  a  certain  extent  standardization  is  essential.  As  trans- 
portation became  national  and  interchange  of  cars  among  the 


several  roads  l)ecame  common,  convenience  and  economy  in 
repairs  required  a  tendency  toward  interchangeability  of  parts. 
With  the  organization  of  the  Railroads"  War  Board  last 
April  came  for  the  first  time  to  any  extent  use  of  engines  on 
the  rails  of  roads  other  than  the  owner.  What  has  long  ap- 
plied to  cars  affecting  repairs  now  applies  in  scwne  degree  to 
engines.  The  drift,  as  with  cars,  is  toward  interchangeability 
of  parts.  The  method  by  which  inter-line  use  of  cars  was 
made  possible  was,  to  be  sure,  standardization,  but  it  was  a 
standardization  of  dimensions.  If  the  car  frame  were  uni- 
form a  device  of  any  patent  could  be  used  upon  it.  Thus  we 
attained  practical  current  convenience  while  preserving  variety 
of  design  and  material,  of  terms,  deliver}-  and  dealings,  and 
hence  reasonable  expedition  in  the  demonstration  and  intro- 
duction of  improvements. 

We  earnestly  commend  to  your  favoralile  consideration  the 
fullest  adherence  to  this  method  consistent  with  the  most  effec- 
tive rehabilitation  and  maintenance  of  transportation  facili- 
ties in  face  of  the  enemy.  We  are  ready  for  any  sacrifice 
essential  to  winning  the  war.  We  would  deplore  as  disas- 
trous to  the  nations  business  any  departure,  not  clearly  neces- 
sar}'  for  national  defense,  from  competition  between  patented 
railway  appliances. 

Manufacturers  of  railway  goods  have  borne  an  honorable 
part  in  promoting  the  progress  of  transportation  science. 
What  they  have  achieved  for  the  public  in  safety,  comfort, 
speed  and  economy  of  railway  operation  has  been  accom- 
plished in  an  atmosphere  of  keenest  competition.  We  could 
try  persuasion  upon  one  independent  railway  manager  after 
another  until  the  test  was  made  and  a  demonstration  afforded. 
Our  work  has  been  marked  by  variety,  elasticity,  develc^ment. 
The  inventor,  the  executive  and  the  salesman  have  been  in- 
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spired  by  the  hope  of  excelling,  roused  to  effort  by  the  exer- 
tions of  rivals.  Under  such  conditions  our  industries  and  the 
country  with  them  have  progressed  and  thriven.  The  man 
with  whom  wo  have  hitherto  dealt  has  had  a  definite  respon- 
sibility for  affording  his  company  the  benefit  of  the  latest 
scientific  discoveries. 

We  believe  that  the  preservation  of  decentralization  in  our 
dealings  is  not  only  important  for  the  immediate  present,  but 
vital  as  a  precedent  for  the  ultimate  adjustment  after  the  war. 

Looking  especially  to  tlie  present,  many  of  those  engaged 
in  the  railway  supply  industry  are  profoundly  anxious  con- 
cerning the  policy  which  you  will  adopt  as  it  may  affect  them 
and  the  scores  of  thousands  of  workers  whom  they  employ. 

Unofficial  statements  and  rumors  have  hinted  at  the  possi- 
bility of  far-reaching  standardization,  under  which  large 
numbers  of  plants  would  be  swept  out  of  existence  or  forced 
to  reorganize  for  some  other  type  of  service.  A  maker  pro- 
duces, let  us  say,  a  device  which  is  part  of  a  car.  He  is  one 
of  several  who  manufacture  competing  appliances  that  per- 
form the  same  function.  \\'ill  some  one  of  us,  he  has  been 
asking,  be  declared  standard  and  all  the  others  thrown  into 
the  discard?  If  so,  the  conclusion  of  peace  would  find  the 
unfortunates  whose  products  had  been  discarded  under  the 
edict  of  standardization  for  the  period  of  the  war  deprived 
'  of  a  large  part  of  the  value  of  their  patents  through  disuse 
and  their  business  paralyzed  through  discontinuance  of  the 
mechanical  and  commercial  processes  which  keep  any  busi- 
ness a  progressive  living  organism. 

Estaldished  commercial  processes  are  the  result  of  experi- 
ence and  of  scrutiny  under  government  regulation,  federal 
and  state.  We  are  confident  that  you  will  be  alert  to  the  de- 
sirability of  performing  your  difficult  and  vital  function  as 
Director  General  of  Railroads  with  the  least  possible  disturb- 
ance to  those  processes.  We  believe  that  you  will  find  it  prac- 
ticable to  preserve  the  business  and  the  individuality  of  the 
several  makers  of  rolling  stock  appliances.  Cars  have  now 
been  so  far  standardized  in  dimensions  that  they  can  travel 
over  any  railroad  in  the  United  States,  as  anyone  can  see  who 
obser\'es  upon  a  freight  train  the  multiplicity  of  ownership 
insignia.  So  far  as  speed  of  production  is  concerned  little  or 
no  delay  is  occasioned  in  changing  from  one  patent  to  another 
and  substituting  on  each  lot  the  appliances  which  have  been 
designated  by  tlie  particular  buyer. 

We  can  see  no  obstacle  to  the  adoption  of  a  plan  under 
which,  whatever  the  design  of  the  car  as  a  whole,  every 
reputaljle  established  appliance  for  each  function  would  be 
sanctioned  and  the  several  roads  directed  to  exercise,  as  in  the 
past,  their  judgment  in  specifying  devices. 

What  applies  to  construction  of  new  rolling  stock  is  of 
more  importance  in  the  field  of  maintaining  rolling  stock  that 
exists.  The  largest  number  of  locomotives  ever  ordered  for 
domestic  account  in  any  one  year  was  6,265.  The  number 
of  locomotives  in  use  and  under  maintenance  according  to 
the  last  report  was  63,862.  The  largest  number  of  freight 
cars  ever  ordered  in  any  one  year  was  341,315.  The  number 
of  freight  cars  in  existence  and  requiring  upkeep  as  last  re- 
ported was  2,326,987.  Obviously  the  big  end  of  the  rolling 
stock  task  and  the  preponderant  consumption  of  engine  and 
car  parts  is  not  in  new  construction  but  in  maintenance. 
Apart  from  repairs  made  by  one  railroad  upon  cars  found  out 
of  order  on  its  rails  a  highly  important  proportion  of  such 
work  is  the  thorough  overhauling  of  cars  by  the  road  that 
owns  them  in  its  own  shops.  For  replacement  of  parts  broken 
or  worn  out  each  road  orders  from  the  makers  quantities  of 
whatever  appliances  are  standard  upon  that  road.  Stability 
in  the  industry  during  the  war  will  be  promoted  by  permit- 
ting in  general  each  road  to  determine  as  in  the  past  which 
of  the  competing  appliances  it  will  use  in  repairs. 

Such  a  policy,  affecting  both  construction  and  repair  up- 
keep, will  not  only  give  rapidity  and  certainty  to  the  exigent 
performance  in  war  and  preserve  for  the  time  of  peace  the 


commercial  organizations  which  have  carried  on  mechanical 
progress,  but  it  will  involve  the  minimum  readjustment  of 
shop  operation  and  production  quotas,  thus  keeping  these  en- 
terprises in  a  strong  position  as  payers  of  war  taxes  and  sub- 
scribers to  war  bonds — these  and  the  tradesmen  and  the 
people  of  the  communities  wherein  their  plants  are  located 
who  draw  sustenance  primarily  from  the  industrial  pay 
roll. 

Please  permit  me  personally,  and  I  believe  I  may  say  the 
same  thing  in  my  representative  ca})acity,  to  felicitate  you, 
Sir,  upon  your  manifest  determination  to  form  judgments 
based  upon  knowledge  and  upon  the  opinion  of  those  whose 
vocation  fits  them  to  serve  the  country  through  vou  at  this 
crisis. 


HONEYCOMB 

Honeycomb,  or  flue  sheet  clinker,  is  due  primarily  to  the 
presence  in  the  coal  of  iron  and  sulphur  impurities  known 
as  iron  pyrites,  or  brasses.  Contributing  causes  are  lack 
of  air  in  the  firebox  and  insufficient  time  for  the  complete 
burning  or  oxidization  of  these  impurities. 

Eastern  coal  contains  from  1  to  3  per  cent,  and  Western 
coal  as  much  as  10  to  12  per  cent  of  this  iron  and  sulphur 
mixture.  Screenings  and  the  finer  parts  of  run-of-mine 
coal  contain  more  of  this  substance  than  lump  coal,  and 
hone}comb  trouble  is  most  prolific  when  firing  finely  crushed 
coal. 

When  coal  is  thrown  into  the  firebox  the  draft  catches  up 
the  finer  particles,  and,  if  burned  at  all,  they  are  burned  in 
suspension  while  whirling  through  the  firebox.  If  iron 
pyrites  is  present,  it  is  decomposed  by  the  heat  at  a  tem- 
perature of  900  deg.  F.,  giving  off  part  of  its  sulphur  and 
leaving  a  residue  known  as  ferrous  sulphide. 

If  this  ferrous  sulphide  is  brought  into  contact  with  suffi- 
cient o.xygen  and  has  time  to  burn  completely,  an  infusible 
ash  results;  but  if  the  oxygen  supply  is  deficient,  or  the  time 
available  is  not  sufficient,  a  highly  fusible  substance  known 
as  ferrous  oxide  is  formed.  This  is  driven  against  the  flue 
sheet  in  a  pasty  condition  and  sticks  there.  The  building 
up  of  a  slag  on  the  flue  sheet  is. accelerated  by  the  fine  par- 
ticles of  cinder  and  ash,  which  strike  the  sticky  mass  and 
adhere.  It  is  then  only  a  question  of  time  until  the  clinker 
covers  sufficient  flues  to  cause  a  steam  failure. 

When  the  clinker  first  forms,  it  still  contains  some  sul- 
phur. Under  the  influence  of  the  high  firebox  temperature, 
this  sulphur  volatilizes  and,  bubbling  out  as  a  gas,  causes 
the  "honeycomb"  appearance  which  is  responsible  for  its 
name. 

It  is  impossible  for  most  railroads  to  pick  and  choose 
coal  that  does  not  contain  clinker-forming  impurities.  They 
must  use  the  coal  that  is  on  or  adjacent  to  their  lines,  re- 
gardless of  its  defects.  If  it  contains  honeycomb-forming 
impurities,  it  must  be  burned  in  such  a  manner  as  to  over- 
come this  difficulty. 

Ample  air  supply  must  be  maintained  in  the  firebox. 
Large  grate  area  is  needed  in  order  that  the  rate  of  com- 
bustion be  kept  low  and  the  draft  light.  Thin  fires  and 
large  nozzles  should  be  used.  All  of  the  coal  possible  should 
be  burned  on  the  grates.  Large  air  openings  should  be 
provided  through  the  ashpan  and  grates. 

Arches  should  be  used  to  hold  down  and  deflect  the  fine 
particles  of  coal  and  dust  until  they  ignite  and  burn.  These 
particles  of  coal  and  clinker-forming  impurities  must  be 
thoroughly  mixed  with  air  and  given  time  to  bum.  The 
arch  forces  this  mixing  to  take  place  and  gives  a  longer 
flameway  and  higher  temperature  to  facilitate  the  burning. 
Combustion  chambers  are  also  necessary;  and  when  used 
with  the  arch  and  sufficient  air  supply,  will  do  much  to 
eliminate  honeycomb  troubles. — J.  T.  Anthony  in  the  Erie 
Railroad  Magazine. 


DEVELOPMENT  OF  THE  STEEL  CAR* 

BY  HENRY  P.  HOFFSTOT 
Manager  of  Sales,  Central  District,  Pressed  Steel  Car  Company 

A  good  many  years  asro  some  few  all-steel  cars  were  built 
and  placed  in  operation  by  some  of  the  steel  companies  and 
thc.-e  cars  arc,  I  l)elieve,  still  in  service.  The  change  from 
the  use  of  wood  to  steel  in  the  construction  of  coal  cars  in 
America  was  not  brought  about  at  one  time  but  was  ex- 
tremely gradual  in  its  development.  In  the  early  90's  C.  T. 
Sclioen  commenced  making  pressed  steel  car  shapes  in  his 
little  plant  in  lower  Allegheny  and  for  years  supplied  the 
railroads  with  pressed  steel  center  plates,  side  bearings,  stake 
pockets,  push  pole  pockets,  etc.,  for  use  in  connection  with 
the  construction  of  wooden  cars.  During  the  same  time  the 
Fox  plant  out  on  Penn  avenue  was  furnishing  pressed  steel 
trucks  and  truck  specialties  to  railroads  for  use  on  wooden 
equipment. 

About  1895  Mr.  Schoen  conceived  the  idea  of  building 
steel  cars  on  a  large  scale.  The  following  year  the  first 
steel  cars  were  ordered  by  the  Pittsburgh,  Bessemer  &  Lake 
Erie,  and  shortly  after  by  the  Pittsburgh  &  Western,  and 
the  Pittsburgh  &  Lake  Erie.  It  is  therefore  to  the  foresight 
of  the  officers  of  these  three  companies  that  a  great  deal  of 
the  credit  for  the  bringing  about  of  the  change  from  wood, 
or  wooden  cars  with  steel  trucks  and  a  few  steel  specialties 
to  the  all-steel  car  must  be  given.  ^Ir.  Schoen  conceived 
the  plan  but  in  order  to  show  the  public  it  was  necessary 
to  find  a  buyer  on  whose  railroad  a  demonstration  of  the 
cars  in  actual  operation  could  be  made.  The  heads  of  these 
three  companies  took  the  chance,  and  that  they  made  no 
mistake  in  their  judgment  is  now  well  recognized.  The  de- 
mand for  this  type  of  car  grew  rapidly.  Its  construction 
virtually  revolutionized  railroad  traffic  of  this  countr}^  The 
first  hopper  cars  were  built  to  carr>-  coal,  and  while  stenciled 
50-ton  were  hardly  of  40-ton  capacity  so  far  as  present  M. 
C".  B.  requirements  are  concerned.  Probably  85  to  90  per 
cent  of  these  cars  are  still  running  after  20  years  of  service 
in  and  out  of  the  Pittsl)urgh  district,  which  with  its  bitum- 
inous coal  and  ore  gives  the  car  as  severe  service  as  could 
be  received  by  them  anywhere  in  this  countn'.  Since  that 
time  there  has  l)een  an  evolution  in  the  construction  of  cars 
as  great  as  that  which  took  place  in  1896  and  1897. 

The  railroads  are  continually  demanding  cars  of  heavier 
capacit>'  so  that  the  increasing  volume  of  tonnage  offered 
can  more  economically  be  handled  on  our  congested  rail- 
roads. Early  in  this  century  the  combination  of  pressed 
steel  and  structural  steel  was  used  in  car  construction,  and 
this  is  the  type  of  construction  most  commonly  used  today. 
I  am  not  here  to  discuss  the  benefits  to  be  derived  from  the 
use  of  pressed  steel  over  structural  steel,  or  vice  versa.  Car 
companies  are  in  the  business  of  supplying  a  commodity 
to  railroads  and  industrial  concerns  the  same  as  a  tailor  is 
in  the  business  to  sell  clothes  to  his  customer.  We  sell  what 
the  customer  wants. 

There  are  steel  cars  and  steel  cars — some  no  better  than 
wooden  cars  which  will  last  under  the  treatment  now  given 
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to  cars  hardly  as  long  as  would  good  wooden  cars — and 
there  are  steel  cars  the  life  of  which  as  yet  cannot  be  com- 
puted. Often  an  additional  ton  of  steel  carefully  applied 
in  the  designing  of  the  steel  car  will  make  the  car  so  much 
stronger  and  better  able  to  withhold  the  shocks  and  wear 
and  tear  received  in  unfair  treatment  to  which  we  must 
expect  a  car  to  be  subjected  in  the  ordinary  course  of  its 
life  that  by  the  end  of  12  to  15  years  it  can  l^e  renovated 
at  a  comparatively  small  expense,  while  the  car  of  poor  de- 
sign has  long  since  undergone  heavy  repairs  and  may  again 
be  ready  for  more.  In  making  this  comparison  it  must  l)e 
assumed  that  each  type  of  car  has  undergone  the  same  gen- 
eral treatment  and  been  kept  up  in  the  way  of  painting  and 
minor  repairs  in  about  an  equal  way.  I  make  mention  of 
this  comparison  not  with  the  idea  of  passing  along  the  blame 
for  the  failure  of  a  particular  type  of  car  to  the  superin- 
tendent of  motive  power  or  mechanical  engineer  of  the  rail- 
road involved  who  may  have  originally  designed  it,  for  I 
realize  that  in  all  probability  it  was  the  financial  limita- 
tions of  the  railroad  which  limited  him  in  the  amount  to  bt 
expended  and  that  it  was  to  keep  within  such  limitations 
that  he  failed  to  authorize  the  use  of  the  ton  of  additional 
steel  which  if  put  into  the  car  at  the  l)eginning  at  an  ad- 
ditional initial  cost  of  possibly  S40  per  car  might  have  saved 
$400  in  rehabilitating  the  car  later  on. 

100-TON  CARS 

Now  the  70-ton  car  has  come  into  general  use,  and  sev- 
eral thousand  90-ton  cars  are  in  operation  on  at  least  one 
well  known  railroad  which  is  also  experimenting  with  a 
100-ton  car.  The  carrying  of  this  huge  tonnage  has  been 
made  possible  only  through  the  use  of  steel  in  car  con- 
struction. Heavier  l)ridges,  heavier  rails,  and  heavier  loco- 
motives, etc.,  have  all  been  required  and  are  being  put  in  to 
enable  all  roads  to  carry  these  heavier  cars  which  have  done 
so  much  toward  reducing  the  cost  per  ton  mile  for  handling 
materials  and  eliminating  more  or  less  of  the  congestion 
in  our  large  terminals,  for  if  the  30  and  40-ton  cars  of  20 
years  were  still  in  operation,  it  would  be  necessary  in  order 
to  cany-  the  same  tonnage  to  have  trains  anywhere  from  20 
to  30  per  cent  greater  in  length. 

Many  100-ton  coal  cars  are  now  in  operation  on  short 
lines  about  the  steel  mills,  and  recently  one  of  the  railroads 
became  interested  in  a  120-ton  car.  Its  officers  felt  that 
the  concentration  of  a  120-ton  load  in  one  car  would  not 
only  shorten  up  the  trains,  thereby  making  a  less  number 
of  units  for  a  given  train,  but  also  a  less  number  of  opera- 
tions in  the  dumping  machines  at  the  terminals,  and  would 
also  reduce  the  numl>er  of  wearing  parts  to  Ije  maintained 
as  well  as  eliminate  to  a  great  extent  the  extra  long  sidings 
which  would  otherwise  be  required  to  handle  the  same  ton- 
nage in  cars  of  lighter  capacit)'.  In  other  words,  some  of 
the  general  reasons  which  brought  about  the  change  from 
the  30  to  40-ton  capacity  wooden  cars  to  40  and  50-ton 
steel  cars  are  now  tending  to  bring  about  the  use  of  very 
much  heavier  capacity  steel  cars.  The  officers  of  this  par- 
ticular railroad,  fearful  lest  a  mistake  might  be  made  in  the 
ordering  at  the  present  time  of  a  large  number  of  cars  in 
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which  such  a  radical  change  would  be  made,  elected  to  have 
four  of  the  large  car  companies  each  build  a  sample  car. 
The  engineers  of  the  railroad  at  that  time  supplied  the  car 
companies  with  the  maximum  height  and  width  and  approxi- 
mate length  which  they  felt  would  carrj'  the  required  ton- 
nage and  left  the  details  of  the  design  of  the  cars  to  each 
of  the  car  companies,  their  idea  being  to  get  these  sample 
cars  into  actual  service,  and  if  experience  showed  that  cars 
of  120-ton  capacity  could  be  more  economically  used  than 
50  or  70-ton  cars,  they  would  undoubtedly  pick  out  the  su- 
perior qualities  from  each  of  the  four  sample  cars  and  design 
a  car  whicli  in  tlie  opinion  of  their  engineers  would  show 
as  nearly  as  possil)le  100  per  cent  efficiency.  These  four 
cars  have  all  been  delivered,  and  are  now  receiving  their 
trial,  and  it  will  be  interesting  to  know  the  results.  I  be- 
lieve that  you  will  agree  tliat  this  is  a  good  way  to  get 
results. 

THE    STANDARD    CAR 

All  of  tlie  car  companies  emplo\-  designing  engineers  who 
are  at  the  top  of  their  profession,  and  while  I  cannot  .speak 
for  all  of  the  companies,  I  can  at  least  speak  for  the  com- 
pany which  I  represent  and  say  that  we  at  all  times  solicit 
an  opportunity  to  helj)  m  the  designing  of  steel  and  com- 
posite cars  with  a  view  not  of  exploiting  any  particular 
.>;pecialty  or  tyjie  of  car,  but  .^olely  with  the  view  of  better- 
ing the  steel  car,  always  having  in  mind  that  the  adoption 
of  a  car  of  standard  design  for  the  different  classes  will 
mean  millions  of  dollars  saved  annually  in  the  money  ex- 
pended l)y  the  railroads  and  indirectly  by  the  American  pub- 
lic in  the  first  cost  of  cars  and  their  maintenance.  Certain 
rulings  of  the  M.  C.  B.  Association  in  the  construction  of 
all  cars  make  it  necessary  to  comply  with  certain  regulations 
so  far  as  clearances,  strength,  etc..  are  concerned.  These 
rulings,  however,  do  not  go  very  far  toward  bringing  about 
standard  designs  of  cars.  For  miiny  years  this  question 
has  received  more  or  less  attention,  and  three  or  four  years 
ago  a  committee  of  five  builders  was  appointed  by  the  rail- 
road presidents  representing  the  American  Railway  Asso- 
ciation to  go  into  the  matter  very  carefully.  Later  ten  or 
twelve  railroad  representatives  were  placed  on  this  commit- 
tee. After  three  years  of  labor  they  made  their  report  and 
submitted  .specifications  and  blueprints  covering  box  cars 
and  gondola  cars  of  several  capacities.  Shortly  after  this 
the  committee  was  dissolved  and  the  work  I  believe  is  now 
being  continued  in  tlie  hands  of  another  committee  appointed 
by  the  railroad  presidents  consisting  entirely  of  railroad 
engineers.  It  will  be  interesting  to  watch  the  developments 
along  this  line,  for  it  is  the  opinion  of  many  that  the  great- 
est advance  that  can  be  made  in  steel  car  construction  at 
this  time  will  come  with  the  adoption  of  cars  of  standard 
design  for  use  all  over  the  country. 

No  further  progress  along  these  lines  can,  however,  be 
expected  until  Congress  decides  whether  the  railro;ids  after 
the  war  are  to  remain  the  property  of  and  be  operated  by 
their  real  owners  under  the  control  of  an  Interstate  Com- 
merce Commission,  more  liberal  than  heretofore  in  its  views 
as  to  rates,  or  whether  permanent  government  ownership  and 
operation  is  to  prevail. 

Car  companies  are  now  in  position  to  take  orders  and 
commence  delivering  cars  within  three  months.  If  the  con- 
ditions of  this  winter  are  not  to  be  repeated  next  winter, 
hundreds  of  locomotives  and  thousands  of  cars  must  be 
ordered  by  some  one  for  use  on  our  American  railroads  to 
take  care  of  replacements  if  nothing  else.  Let  Congress  act, 
then  watch  the  70-ton  steel  car  develop. 


Steam  Locomotive  Exports. — During  the  month  of 
December,  1917,  says  a  recently  issued  bulletin  of  the  Na- 
tional City  Bank,  locomotives  were  exported  from  the  port 
of  New  York  having  a  value  of  $873,377, 


IMPROVE  THE  CONDITION  OF  CARS 

BY  A  SUPERINTENDENT  OF  MOTIVE  POWER 

There  are  thousands  of  cars  built  in  the  last  few  ye:  r.s 
which  are  of  adecjuate  strength  and  on  which  the  appliances, 
such  as  truck  frames,  release  riggings,  draft  gears,  doors, 
roofs  and  ends  are  designed  to  meet  present  day  requirements. 
Such  cars  are  very  seldom  found  on  the  repair  tracks,  and 
are  giving  excellent  service.  Freight  car  interchange  will 
never  reach  the  proper  efficiency  until  minimum  standards, 
covering  these  items,  are  prescribed  and  enforced,  to  prevent 
any  railroads  from  building  equipment  which  does  not 
measure  up  to  present  da\'  standards.  I  do  not  refer  to  de- 
tailed standards,  but  to  standards  of  strength  or  operation. 
.\11  of  the  above  is  but  working  for  the  protection  of  the 
future. 

For  the  present,  the  following  are  some  of  the  things  which 
can  be  done: 

One:  Apply  steel  draft  arms  or  steel  underframes  to 
wooden  underframe  cars  when  they  receive  general  over- 
hauling. 

Two:  Discontinue  the  maintenance  of  short  door  hasp 
fasteners,  because  the.-^e  are  a  constant  cause  of  tearing  off 
the  front  edge  of  the  door,  and  .sending  the  car  to  the  repair 
track.  This  has  been  known  for  years,  and  yet  railroads 
keep  right  on  applying  the  short  fasteners. 

Three:  Sheathing  is  frequently  re-nailed  to  decayed  sills, 
which  is  a  waste  of  time,  and  if  a  flat  strip  of  iron  or  a 
light  angle  is  applied  outside  of  the  sheathing  and  bolted 
through  the  sill,  the  repairs  will  be  permanent.  It  is  a 
general  practice  to  use  2 '/-in.  nails  for  nailing  sheathing  to 
side  sills,  and  I  believe  much  better  results  would  be  obtained 
by  using  3-in.  nails. 

Four:  There  are  thousands  of  cars  running  with  bottom 
door  guides  which  lap  the  door  only  about  1  in.  and  without 
any  metal  protection  on  the  i)ottom  edge  of  the  door.  Such 
doors  are  a  constant  source  of  trouble,  on  account  of  coming 
out  of  the  guides,  and  such  cars  should  have  deeper  guides, 
and  a  metal  edge  on  the  bottom  of  the  door. 

Five:  Frequently  new  box  car  doors  are  applied,  which 
either  rub  against  the  end  of  the  floor  boards,  or  against 
the  track,  or  hang  down  on  the  bottom  guides,  so  that  it  is 
impossible  to  move  the  doors  without  the  use  of  a  bar.  It  is 
a  waste  of  time  to  do  such  work,  as  the  new  door  will  simply 
be  torn  to  pieces  by  the  efforts  to  move  it. 

Six:  Draft  timl)ers  and  sill  splices  are  applied  which  do 
not  abut  tightly  at  the  ends. 

Seven :  End  posts  are  applied  which  have  the  bottom 
comers  chamfered  off  to  get  them  into  the  pockets,  and  when 
the  load  goes  up  hard  against  the  end  of  tiie  car,  these  posts 
jump  out  of  the  pockets. 

The  above  are  only  a  few  samples  of  poor  work  which 
is  being  done  apparently  at  many  of  the  car  repair  points  in 
this  countr}',  and  I  doubt  whether  any  railroad  has  a  clean 
bill  of  health. 

This  is  done  in  the  effort  to  get  the  cars  in  service,  but  in 
my  opinion,  the  ultimate  purpose  would  be  better  served,  by 
general  effort  to  eliminate  the  alxjve  poor  practices,  and  I 
think  in  a  very  few  months  the  effect  would  l)e  felt. 

Each  road  dislikes  to  be  the  only  road  to  start  such  a  prac- 
tice, as  in  some  cases  it  means  to  hold  a  car  longer  to  do  a 
good  job  than  it  would  be  necessary  to  cobble  it  up,  but  in 
the  first  case  the  repairs  are  permanent,  and  in  the  second 
case,  the  car  goes  a  few  miles  and  then  goes  on  the  repair 
track  again,  often  times  on  the  same  road  which  made  the 
defective  repairs  in  the  first  place. 

Outside  of  a  better  quality  of  work,  in  order  to  make  the 
repairs  more  j>ermanent,  the  only  other  thing  that  I  know  of 
is,  for  the  owning  roads  to  strengthen  the  weak  parts  of  their 
cars  systematically  whenever  they  have  opportunity. 


Michigan  Central  Refrigerator  Car 

Particular  Attention  Has  Been  Given  the  Insulation;  Free 
Circulation  of  Air  in   the   Bunkers   and   Floor   Permitted 


A  SHORT  time  ago  the  Michigan  Central  received  250 
r^'frigerator  curs   which  represent  the  latest  develop- 
HK'nt  in  the  construction  of  this  class  of  equipment. 
These  c.ir.s  were  "built  l>y  the  Merchants  Despatch  Transpor- 
tation C.  inpany  at  East  Rochester,  N.  Y.     They  are  41  feet 
long  and  weigh  51,500  pounds,  having  a  rated  capacity  of 
70,000  p«;unds. 

These  cars  are  particularly  well  insulated,  slab  cork  being 
used  in  the  tloors  and  below  the  sub-belt  rail  on  the  sides  and 
ends.  The  sides  are  insulated  with  four  layers  of  J^-in. 
insulation  and  the  ceiling  has  five  layers,  the  layers  being 
ap[)Hed  w  th  no  air  space  between  them.  Tlie  method  of 
in>ulating  these  cars  was  adopted  after  making  extensive 
tests  with  the  different  methods  of  application.  It  was 
applied  so  as  to  eliminate  as  much  as  possible  all  dead  air 
spaces.  It  has  been  found  difficult  to  maintain  a  tight  car 
with  the  courses  of  insulation  separated,  as  the  constant 
weaving  of  the  car  causes  a  circulation  of  air  in  the  supposed 


4j8  in.  thick,  and  they  extend  from  inside  to  inside  of  the 
side  plates.  Both  the  side  and  end  plates  and  the  side  and 
end  sills  are  mortised  to  receive  the  side  posts  and  carlines. 

The  siding  and  the  inside  lining  are  13/16  in.  thick,  and 
the  flooring  is  l-ji  in.  thick.  Before  applying  the  floor,  the 
side  framing  is  lined  with  a  special  waterproofing  which 
extends  from  the  inside  face  of  the  corner  post  to  the  door 
po.=t  and  over  the  side  sills  at  the  door  opening.  This 
extends  16  in.  up  on  the  side  framing.  A  layer  of  burlap 
plastic  is  then  laid  over  the  sills  of  the  car  and  extends  up 
6  in.  on  the  sides.  Another  layer  of  burlap  plastic  is  laid 
over  the  l;>^-in.  flooring,  extending  up  6  in.  on  the  car 
framing,  and  on  top  of  this  is  placed  the  top  course  of 
flooring  which  is  13-16  in.  thick. 

The  carlines  are  mortised  into  the  side  plates  and  are  held 
in  position  by  3^ -in.  tie  rods,  extending  between  the  side 
plates  and  set  flush  with  the  face  of  the  carline.  The  XLA 
outside  metal  roof,  made  by  the  Standard  Railway  Equip- 
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Refrigerator  Car  for  the  Michigan  Central 


dead  air  space.  By  placing  the  various  courses  of  insulation 
close  together,  the  construction  of  the  car  is  simplified  and 
the  insulation  can  be  supported  better.  The  ice  tanks  are 
of  M.  D.  T.  standard  construction,  which  was  adopted  a 
few  years  ag(j.  Tiie  ice  is  held  in  wire  screens  in  the  inside 
of  the  tank,  .^n  air  space  of  2  in.  is  left  between  this  screen 
and  the  walls  of  the  tank  on  all  sides,  which  permits  free 
circulation  of  air  around  the  ice  and  through  the  tanks  to 
the  base.  An  insulated  bulkhead  is  used  to  prevent  cooling 
of  the  perishable  freight  near  the  bulkhead  to  a  lower  tem- 
perature than  is  obtained  in  other  parts  of  the  car.  Floor 
racks  are  provided  to  allow  free  circulation  of  the  air  under 
the  lading. 

rXDKRFRAME  AND  SIDE  FRAMING 

These  cars  are  provided  with  the  Bettendorf  steel  under- 
frame,  which  is  41  ft.  4^  in.  over  end  sills.  This  under- 
frame  supports  two  side  sills  and  six  intermediate  sills  5  3^ 
in.  wide  by  4  in.  thick.  The  end  sills  are  of  oak,  being  6  in. 
wide  by  4  in.  thick.  The  side  posts,  end  posts  and  diagonal 
braces  are  all  4^4  in.  by  2  in.  Three-quarter  inch  diagonal 
rods  criss-cross  the  diagonal  braces,  as  indicated  in  the  draw- 
ings. The  belt  rails  and  cripples  are  made  of  the  same 
material  as  the  posts  and  braces.  The  side  plates  are  6%  in. 
wide  by  4^  in.  thick.    The  end  plates  are  12J/2  in.  wide  by 


ment  Company,  is  used  on  these  cars. 

tliick. 


The  roof  boards  and 


the  ceiling  are  13-16  in 


INSULATION 


3%. 


The  insulation  in  the  floor  is  made  up  of  2-in.  corklx)ard 
laid  on  a  13-16-in.  false  floor  between  the  sills.  The  cork 
is  held  in  place  by  1-in.  nailing  strips.  Zero  compound  is 
then  placed  over  the  cork,  making  a  perfect  seal. 

The  outside  of  the  car  framing  is  covered  with  a  layer  of 
in.  shiplap  pine.  Over  this  is  applied  a  layer  of  three- 
ply  90-lb.  waterproof  paper  extending  from  side  sill  to  side 
plate.  Sub-belt  rails  2  J/2  in.  by  1^  in.  are  then  applied  over 
the  belt  rails.  Between  the  lower  sub-belt  rail  and  the  side 
sill  2-in.  corkboard  is  applied,  the  faces  of  the  board  being 
dipped  in  hot  Hydrex  compound  before  being  applied.  The 
four-ply,  3^ -in.  insulation  is  applied  en  masse  between  the 
belt  rails  and  the  side  plates.  The  insulation  is  held  in 
place  by  %-m.  round  nailing  strips.  Battens  are  placed  at 
each  intermediate  post,  comer  post,  door  post  and  belt  rails 
and  an  additional  batten  is  applied  in  each  panel  formed  by 
the  vertical  battens,  belt  rails  and  side  plate  filler  to  more 
securely  support  the  insulation.  Two-ply  wool  felt  is  applied 
immediately  on  top  of  the  battens,  and  on  top  of  this  is 
applied  a  layer  of  three-ply,  90-lb.  waterproof  paper  extend- 
ing from  the  top  of  the  side  plate  to  the  bottom  of  the  side 
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ill  and  from  door  post  to  door  post  around  the  ends  of  the  rear  and  the  malleable  iron  casting  at  the  front.     The  ice 
oar.    The  siding  is  applied  on  top  of  this.  grates  are  2)4  in.  by  2^  in.  by  54  in-  galvanized  angles  set 
The  roof  of  the  car  is  insulated  with  five  layers  of  3^ -in.  with  the  corner  up,  as  indicated  in  the  drawings.    The  bulk- 
insulation  applied  to  a  ^-in.  false  ceiling,  separated  from  head  is  supported  on  a  galvanized  5-in.  by  3^-in.  by  ^-in. 
the  ceiling  by  1-in.  by  1-in.  nailing  strips.     This  insulation  angle,  which  is  bolted  to  the  malleable  base  casting.     There 
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Section  at  Side  Si//. 


Various  Sections  Showing  Application  of  Insulation 


is  held  in  place  by  1-in.  by  1-in.  nailing  strips,  as  indicated 
in  the  illustrations.  A  layer  of  burlap  plastic  is  applied 
between  the  metal  roof  and  the  roof  boards. 


\ 


ICE   COMPARTilENTS 


The  ice  compartments  are  3  ft.  long  by  7  ft.  11  in.  wide. 
Tlie  sides  and  ends  of  the  car  are  lined  with  No.   24  gal- 


are  eight  bulkhead  posts  of  2-in.  by  2-in.  by  j4-in.  gal- 
vanized angles,  which  are  riveted  to  the  bulkhead  base  at 
the  bottom  and  bolted  to  a  reinforcing  angle  through  the 
ceiling  at  the  top.  To  the  intermediate  bulkhead  posts  are 
bolted  2-in.  by  2'/,s-in.  furring  strips,  on  which  is  laid  a 
13-16-in.  bulkhead  lining.  Four  layers  of  J/2-in.  insulation 
protect  the  lading  next  the  bulkhead  from  too  low  temperature. 


t— 
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Arrangement  and    Design  of  Ice  Compartments,   Michigan  Central   Refrigerator  Car 


vanized  iron  to  a  height  of  30  in.  The  ice  grate  frame  is 
made  up  of  malleable  iron  and  commercial  shapes.  There 
are  six  4-in.,  7.5-lb.  galvanized  I-beam  supports  for  the  grate 
bars  which  rest  on  a  1    1-16-in.,  10  3-10-lb.  Z-bar  at  the 


The  bulkhead  top  rail  is  2  in.  by  2  in.,  extending  the  full 
width  of  the  bulkhead,  being  nailed  to  the  bulkhead  post 
furring  strips.  The  outside  lining  is  13/16  in.,  which  is 
nailed  to  2-in.  by  2-in.  furring  strips  in  the  bulkhead.     An 
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opening  10  in.  wide  is  provided  at  the  top  and  an  opening 
12^8  in.  wide  is  provided  at  the  bottom  of  the  bulkhead. 

The  tank  .screen  is  made  up  of  0.177  wire  with  a  1^-in. 
mesh.  The  netting  on  the  side  and  rear  of  the  tank  is 
fastened  to  oak  furring  strips  and  at  the  front  it  is  secured 
to  the  bulkhead  post  furring  strips.  The  tank  covers  are 
insulated  with  four  layers  of  ^2 -in.  insulation.  The  open- 
ings in  the  roof  are  20  in.  by  27  in. 

The  opening  at  the  bottom  of  the  bulkhead  is  covered  with 
a  gate  of  1  y^-in.  diamond  mesh  made  up  of  0.177  wire,  which 
is  mounted  on  a  frame  of  Js-in.  by  7/16-in.  channels. 
These  gates  are  fastened  to  the  angle  bulkhead  support  by 
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Construction  of  the  Solid    Bulkhead 


hinges.  At  the  to})  a  similar  netting  is  used  with  four 
Yi-va..  rods  applied  as  indicated  in  the  drawings. 

Among  the  specialties  used  on  this  car  may  be  mentioned 
Miner  roller  side  bearings,  Western  angle  cock  holder  and 
card  holder,  Bettendorf  trucks  and  Virginia  dust  guards. 

The  following  are  the  general  dimensions  of  this  car: 

Length   over   end  sills   41  ft.  4)4  in. 

Length  inside  of  lining 40  ft.  5^1  in. 

Distance  between   ice  tanks 33  ft. 

Width  over   outside   sheathing 9  ft.  S?i  in. 

Width  inside  of  lining 8  ft.  474  in. 

Width  over  side  fascia 9  ft.  9! ii  in. 

Width  of  door  opening 5  ft. 

Height    from   rat!    to   eaves 12  ft.  2  !4  in. 

Height  from  rail  to  over  all 13  ft.  8f^  in. 

Height   from    top  of   floor   to   ceiling 7  ft.  7 >i  in. 

Cubic  feet  capacity 2,026 


Pipe  Li.\k  Tr.affic  ix  Decemhkr. — The  United  States 
Geological  Survey  has  issued  a  statement  compiled  from  data 
received  from  180  pipe  line  and  refining  companies  that 
handle  or  receive  oil  direct  from  the  productive  fields  east 
of  the  Rocky  Mountains,  showing  that  in  Decemljer  1917, 
19,867,143  barrels  of  crude  petroleum  were  moved  from  field 
sources.  The  stocks  of  crude  petroleum  on  hand  at  the  end 
of  December  were  129,232,811  Ijarrels.  Statistics  of  petro- 
leum movement  in  California  are  not  included  because  of 
delays  incident  to  procuring  first-hand  data.  Except  in 
the  Oklahoma-Kansas  field,  the  surface  reserve  of  crude  oil 
at  the  end  of  1917  was  appreciably  less  than  at  the  end  of 
1916. 


HOT  BOXES  ON  FREIGHT  CARS 

BY  F.  W.  SCHULTZ 

District  Foreman,  Union  Pacific,  Grand  Island,  Neb. 

The  first  and  most  conspicuous  cause  of  hot  boxes  is 
inattention.  It  is  too  bad  there  is  so  much  waste  of  oil 
on  a  poor  bearing.  If  a  bearing  has  been  overheated  all 
the  oil  in  the  country  will  not  save  it.  It  is  then  signifi- 
cant that  a  little  mechanical  ingenuity  is  necessary.  It 
sometimes  does  not  require  a  great  deal  of  mechanical  in- 
genuity to  put  a  bearing  in  the  proper  condition.  The  fact 
that  a  bearing  has  been  running  in  good  condition  indi- 
cates the  mechanical  construction  is  all  right.  If  it  is  then 
not  given  attention  and  there  is  any  lack  of  lubrication,  the 
bearing  will  soon  be  destroyed.  I  venture  to  say  inatten- 
tion is  practically  the  first  and  only  cause  of  a  bearing  be- 
ing heated,  and  is  mostly  the  cause  out  and  out  of  hot 
boxes  on  freight  cars,  or  any  other  equipment.  There  is  no 
question  but  what  a  large  amount  of  oil  is  wasted;  there- 
fore the  handling  of  packing  and  inspection  of  boxes  on 
freight  cars  should  be  systematic. 

There  should  be  no  reason  why  a  card  case  could  not  be 
applied  to  a  box  car  in  a  conspicuous  place,  and  made  uni- 
form throughout  the  country,  to  carr\  a  card  showing  the 
last  time  boxes  were  inspected,  packed,  or  oiled.  This  is 
equally  as  important  as  the  stencilling  of  a  triple.  If  cards 
are  applied  in  this  case  and  were  uniform  throughout  the 
country  the  same  as  other  M.  C.  B.  cards,  there  is  no  rea- 
son why  journal  box  lubrication  would  not  be  given  the 
same  attention.  Oil  would  be  saved,  as  there  is  no  doubt 
but  that  many  times  oil  is  applied  when  it  is  not  necessary^ 
also  l)oxes  would  then  lie  sxstematically  inspected,  packed 
and  oiled. 

It  is  commonly  known  that  cars  have  been  taken  from 
industrial  tracks  where  they  have  stood  for  several  months; 
likewise  cars  that  have  been  stored  which  have  had  all 
packing  robbed  from  boxes,  and  put  in  trains  without  any 
attention.  There  has  been  no  packing  to  burn,  or  smoke, 
and  journals  have  burnt  off,  where  if  cards  in  card  cases 
were  noted  by  trainmen,  or  inspectors,  the  journal  boxes, 
no  doubt,  would  be  given  attention.  It  is  easier  to  look  at 
one  card  than  eight  journal  boxes.  Fhe  same  car  on  an 
industrial  track  without  an  air  hose  would  be  immediately 
supplied,  and  a  car  would  not  be  taken,  either  empty  or 
under  load,  without  an  air  hose.  Usually  this  car  is  put 
on  the  head  end  of  a  train  account  of  making  time  in 
switching,  which  is  in  the  most  dangerous  place  in  the  event 
a  journal  is  burnt  off. 

To  prevent  journal  failures  no  journal  should  Ite  allowed 
to  run  if  it  has  been  red  hot,  as  this  journal  when  car  is 
stopped  is  usually  sprung.  Many  cars  have  been  set  out 
of  trains  along  the  road  with  a  red  hot  bearing  with  a 
journal  sprung,  and  car  men  will  be  sent  to  rebrass  and 
repack,  or  apply  a  journal  box  and  a  water  cooler.  This 
same  journal,  no  doubt,  has  never  been  reported  as  being 
red  hot,  and  has  not  been  noticed  until  it  has  gone  to  the 
lathe. 

If  this  journal,  regardless  of  how  badly  it  has  been 
sprung,  will  true  up  within  the  limit,  it  is  usually  put  in 
service  again.  Fractures  will  invariably  occur,  and  many 
times  never  discovered.  This  is  why  there  are  so  many 
smooth  journal  ends  setting  in  laboratories  to  be  analyzed, 
and  many  trainmen  have  lost  their  jobs  because  a  journal 
has  been  found  in  the  end  of  a  box  which  showed  no  heat- 
ing except  the  heating  from  the  stub  end  of  the  axle,  which 
carried  the  journal  box.  This  caused  the  burning  of  pack- 
ing and  the  grinding  up  of  the  brass,  the  only  thing  lefi 
being  a  good  smooth  end  of  the  journal  in  the  journal  box. 
The  necessary  attention  will  undoubtedly  eliminate  hot 
boxes. 


The  Need  of  a  Business  Box  Car* 

Commercial  Functions  Should  Be  Considered  with 
Mechanical  Details.    Better  Designs  Are  Necessary 


BY  W.  J.  BOHAN 
Mechanical  Engineer,  Northern  Pacific 


IT  is  my  intention  to  offer  a  few  remarks  on  the  business 
of  a  box  car  and  the  relation  of  its  construction  thereto.  I 
am  taking  the  box  car,  as  that  tjpe  appears  most  fre- 
quently in  interchange,  and  is  probably  receiving  the  great- 
est attention  at  the  present  time.  An  impression  of  the  im- 
portance of  box  cars  as  they  affect  dividends  can  be  gained 
from  the  following  facts: 

A  total  of  261,100  box  cars  were  owned  and  operated  by 
eight  leading  western  and  northwestern  railroads  during  the 
last  year,  or  an  average  per  road  of  approximately  32,600. 
The  total  number  of  box  cars  represents  50.7  per  cent  of  the 
total  freight  cars  owned  by  these  roads.  These  box  cars 
mav  fairly  be  said  to  represent  an  original  investment  of 
$210,000,000. 

The  average  total  cost  of  repairs  per  road  per  year  for  a 
four-year  period  for  all  classes  of  cars  was  $3,481,000.  The 
average  cost  of  repairs  per  car  per  year  was  $64.  The  min- 
imum cost  per  car  per  year  for  one  of  the  roads  was  $41. 
The  maximum  cost  per  car  per  year  was  $110,  a  difference 
between  minimum  and  maximum  cost  per  car  per  year  of 
$69,  or  $5  more  than  the  average  cost  of  repairs  per  car  per 
year  for  all  the  roads  mentioned. 

The  character  of  transportation  on  each  of  these  roads  is 
the  same  and  the  ratio  of  the  number  of  box  cars  to  the  total 
number  of  freight  cars  of  all  classes  is  very  nearly  the  same. 
It  is  fair  to  assume  for  the  p-.'.rpose  of  this  paper  that  the 
abov£  repair  cost  ratios  for  the  different  roads  would  obtain 
for  box  cars. 

The  claims  paid  for  losses  due  to  grain  leakage  by  a 
large  grain  carrying  line  of  the  same  group  of  roads  for  four 
years  ending  in  1917,  averaged  $80,000  per  year,  grain  be- 
ing carried  in  both  owned  and  foreign  cars.  The  average 
damage  claims  paid  per  year  on  account  of  defective  equip- 
ment on  all  commodities  other  than  grain  for  the  same  period 
was  $17,000. 

A  stockholder  of  an  inquiring  turn  of  mind,  or  the  presi- 
dent of  one  of  these  railroads,  in  view  of  the  high  loss  and 
damage  costs  and  wide  difference  in  repair  figures,  would 
be  justified  in  asking,  "What  is  the  matter?"  Several  things 
are  the  matter,  and  one  of  them  is  undoubtedly  lack  of  busi- 
ness balance  in  car  construction — box  car  construction — that 
being  the  type  of  car  under  consideration. 

IMPROVED    BOX    CAR    DESIGN    NEEDED 

For  years  mental  and  physical  energy  have  been  spent  on 
box  car  design  by  the  best  and  most  loyal  of  men  both 
technical  and  practical,  and  a  generally  satisfactory  box  car 
is  not  yet  with  us. 

Have  we  kept  it  back  by  a  flux  of  figures  on  stresses  and 
strains  lacking  the  leaven  of  sound  engineering  judgment? 
Have  we  delayed  its  coming  by  building  upon  too  narrow 
conceptions  of  the  problem  ?  Have  we  co-operated  with  each 
other  sufficiently  in  treating  a  large  subject  in  a  large  way, 
hy  exerting  our  energies  toward  a  broad  and  careful  analysis 
of  the  subject,  with  a  full  realization  that  box  cars  are  busi- 
ness agents  of  the  railroads  that  own  them,  and  that  their 
dividend  earning  capacity  depends  upon  their  commercial 
efficiency  as  well  as  upon  their  mechanical  details,  and  have 
we  realized  that  the  two  qualifications  are  correlated?     The 

"Abstract  of  a  paper  presented  at  the  Western  Railway  Club. 


fact  that  we  haven't  the  generally  satisfactory  box  car  in- 
dicates at  least  that  the  progress  of  its  development  has  been 
slow.  The  time  has  arrived  when  we  must  develop  an  effi- 
cient box  car  in  its  fullest  sense.  The  unusual  volume  of 
business,  the  shortage  of  equipment,  the  scarcity  of  labor  and 
material  with  the  constantly  upward  trend  in  the  prices  of 
both,  demand  it.  What  have  we  got  to  offer  in  the  way  of  a 
business  box  car? 

The  business  box  car  must  be  free  from  leakage  of  lading, 
it  must  be  weather-proof  and  practically  fire-proof,  it  must 
have  a  so-called  non-sweating  interior  free  from  projections 
and  pockets,  it  must  have  properly  dimensioned  door  open- 
ings and  substantial  free  positive  functioning  doors  and  fast- 
enings, and  be  so  constructed  as  to  lend  itself  to  diversified 
lading  with  the  incidental  supplementary  doors,  blocking,  etc. 
In  short,  it  must  be  a  car  popular  with  the  shipper — a  divi- 
dend earning  unit  having  a  maximum  demand. 

It  must,  in  addition  to  these  qualities,  have  a  minimum 
light  weight,  a  maximum  utility  and  carn'ing  capacity  per 
unit  of  weight,  reasonable  first  cost,  and  freedom  from 
mechanical  defects.  Two  principal  elements  enter  into  the 
design  and  construction  of  such  a  car.  First,  accurate  tech- 
nical engineering  information,  and  second  sound,  practical 
business  judgment  based  upon  experience,  the  latter  largely 
predominating  for  the  reason  that  evidence  is  lacking  that 
anyone  ever  reduced  the  things  that  happen  to  a  box  car  to 
conclusive  figures. 

In  a  recent  article  in  one  of  the  railway  magazines  a  state- 
ment was  made  that  in  train  service  the  car  body  has  three 
movements,  all  of  which  absorb  a  part  of  the  force  applied 
at  the  couplers.  This  is  true  as  far  as  it  goes,  and  if  this 
were  all,  figuring  would  be  comparatively  easy.  It,  however, 
stops  where  the  real  trouble  begins.  The  fact  of  the  matter 
is  that  the  box  car  is  subject  not  only  to  these  three  forces, 
but  the  resultant  of  their  combined  action  and  many  others 
of  such  varying  direction,  intensity  and  rapidity  of  occur- 
rence that  their  accurate  mathematical  determination  is  out 
of  the  question,  .\mong  these  forces  may  be  mentioned  those 
due  to  poorly  balanced  designs,  unevcnness  of  track,  curva- 
ture, centrifugal  force,  train  handling,  draft  action,  irregular 
lading,  the  shifting  of  lading,  varying  atmospheric  condi- 
tions, etc. 

Briefly,  all  of  these  forces  combine  in  what  may  be  called 
"team  work''  against  the  life  of  the  box  car.  Close  observa- 
tion and  experience  with  a  large  number  of  different  types 
of  l)ox  cars  indicates  that  the  general  and  greatest  result 
of  this  team  work  manifests  itself  in  twisting  the  car.  Such 
])eing  the  case,  then  team  work  in  an  opposing  direction  by 
the  various  members  of  the  car  must  l>e  the  natural  anti- 
dote. 

I  believe  the  most  economically  efficient  box  car  to  be  one 
in  which  every  detail,  even  the  grab  iron,  is  made  to  do  its 
fair  share  in  assisting  the  natural  functions  of  the  car  and 
resisting  the  stress  and  abuse  to  which  it  is  exposed.  The 
body  of  such  a  car  should  not  be  built  around  any  one 
member,  but  all  of  its  members  should  form  a  unit  having 
maximum  inherent  strength  and  resilience  and  acting  as 
a  unit  in  dissipating  all  reasonable  strain  action.  It  should 
have  the  fewest  possible  primar}'  and  special  parts  in  that 
joints,  gussets,  rivets,  bolts  and  fastenings  which  work  and 
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wear  to  the  detriment  of  the  car,  increase  its  cost  of  up- 
keep and  cause  a  considerable  loss  of  time  on  repair  tracks. 

GENERAL   SPECIFICATIONS 

A  general  specification  for  a  car  that  would  meet  the  re- 
quirements outlined  would  be  briefly  as  follows: 

The  weight  for  a  40-ft.  40-ton  box  car  should  be  between 
45  and  50  per  cent  of  the  stenciled  capacity.  I  should  say 
it  should  not  exceed  48  per  cent.  This  weight  can  be  ob- 
tained without  sacrifice  of  strength. 

The  body  should  be  steel  framed  throughout,  preferably 
of  pressed  steel  of  resilient  quality.  The  underframe,  sides, 
ends  and  roof  should  be  diagonally  braced  throughout. 
There  is  no  question  about  the  efficiency  of  diagonal  brac- 
ing. Its  value  has  been  many  times  demonstrated  in  the 
reclamation  of  thousands  of  old  cars.  As  the  diagonal  brac- 
ing of  the  entire  construction  will  distribute  the  strains  due 
to  the  live  load  and  shocks  to  all  members  of  the  car,  the 
fish  belly  type  of  center  construction  is  not  necessary.  Center 
sills  ten  inches  deep  and  of  ordinary  cross  section  are 
sufficient. 

The  side  and  end  posts  and  braces,  at  the  points  of  attach- 
ment with  sills  and  plates,  underframe  bracing  at  the 
points  of  attachment  with  center  and  side  sills,  and  roof 
bracing  at  the  points  of  attachment  with  ridge  pole  and 
plates,  should  be  directly  connected,  that  is,  the  usual  con- 
struction using  gusset  plates  or  other  secondary  members 
should  be  eliminated  as  the  strength  and  efficiency  of  the 
car  can  l>e  materially  increased  by  so  doing,  and  unneces- 
sary parts  eliminated.  Autogenous  welding  may  be  used  to 
material    advantage   in   such    a   construction. 

The  diagonal  underframe  bracing  at  the  ends  should  be 
securely  tied  to  both  the  center  and  end  sills  at  their  junc- 
tion, and  extend  continuously  around  the  ends  of  the  body 
bolster  and  cross  ties,  with  alternate  connections  to  tlie  center 
and  side  sills.  The  same  general  construction  may  be  fol- 
lowed in  the  roof  for  the  attachments  of  the  diagonal  bracing 
and  plates,  ridge  pole  and  door  carlines.  At  the  door  open- 
ings the  underframe  should  be  sul)stantially  reinforced  by 
supplementary  diagonal  bracing.  The  plate  may  l)e  simi- 
larly reinforced  above  the  door,  or  the  door  track  con- 
structed to  form  the  reinforcement.  The  roof  reinforcement 
at  the  door  openings  may  be  made  by  the  use  of  carlines 
at  the  door  posts.  The  end  construction  with  its  attachment 
to  end  sills  and  plates  should  be  similar  to  the  side  con- 
struction. 

The  corner  posts  should  l)e  formed  by  directly  connecting 
the  end  side  post  and  side  end  post  members  throughout 
their  entire  length.  This  will  not  only  tie  the  car  together 
securely  but  it  materially  assists  in  forming  an  integral  con- 
struction. The  corners  may  l)e  further  reinforced  l>y  con- 
tinuous corner  and  end  grab  irons.  The  side  and  end 
sheathing  should  l>e  constructed  of  two  sections  of  sheet 
steel,  their  junction  reinforced  by  plates,  and  all  securely 
riveted  together  forming  side  and  end  girths,  the  girth  rein- 
forcing plate  extending  continuously  from  side  door  post 
to  side  door  post  around  the  end  of  the  car.  The  end  and 
side  lining  should  be  of  matched  lumber,  the  sides  ^'4  in. 
or  l.S/16  in.  thick,  the  ends  1)4  iri-  thick,  the  lining  extend- 
ing from  floor  to  plates.  The  floor  may  be  of  the  usual  1  V; 
in.  matched  stock  secured  to  furring  strips  on  the  underframe, 
using  standard  grain  strips  at  the  intersections  of  the  floor 
and  the  sheathing. 

The  roof  should  be  of  the  circular  type  and  may  be  con- 
structed of  two  sheets  of  No.  16  steel  running  lengthwise 
of  the  car,  with  a  joint  at  the  ridge  pole,  the  two  roof  sheets 
being  securely  riveted  between  the  ridge-pole  and  a  weather 
proof  ridge-pole  cap.  The  roof  sheets  should  also  be  se- 
curely riveted  to  the  diagonal  braces,  end  and  side  plates, 
thus  forming  an  integral  member  of  the  car  capable  of 
sustaining  its  share  of  the  load.     It  is  necessary  that  the 


inside  of  the  roof  be  what  is  commonly  called  "non-sweat- 
ing." This  can  be  taken  care  of  by  the  application  of  a 
heavy  coat  of  ground  cork  and  red  lead  or  mineral  paint 
applied  to  the  exposed  metal  surfaces. 

The  door  should  be  of  steel,  framed  and  sheathed  similar 
to  the  body  of  the  car,  and  mounted  with  weather-proof 
shields  at  the  posts  and  plates. 

The  truck  should,  like  the  body,  have  as  few  parts  as 
possible  and  be  preferably  of  the  cast  steel  type.  Particular 
attention  should  be  given  the  brake  beam  mounting  to  insure 
even  brake  shoe  wear  and  proper  alinement  of  levers  and 
rods.  All  of  these  points  are  of  extreme  importance  not 
only  in  that  they  may  perform  their  special  functions  prop- 
erly, but  that  irregular  transmission  of  stresses  to  the  car 
itself  be  avoided  as  far  as  possible.  Brake  equipment  of 
standard  makes  is  quite  satisfactory.  Special  attention, 
usually  lacking,  to  secure  proper  application  and  alinement 
of  parts,  is  absolutely  necessary  to  obtain  safe  and  efficient 
results. 

The  draft  gear  should  be  of  the  friction  type  having  a 
minimum  recoil  action,  which  should  be  just  sufficient  to 
readjust  the  parts  in  release.  The  travel  should  be  approxi- 
mately four  inches.  The  shock  dissipating  capacity  should 
be  the  maximum  obtainable  with  prescribed  travel  and 
standard  clearance  conditions.  The  draft  lug  fasteninc? 
should  approach  strength  sufficient  to  resist  the  maximum 
shocks  regardless  of  draft  gear  capacity. 

The  holes  in  the  framing  should  be  die  punched  to  temp- 
lets. All  rivets  and  bolts  should  be  of  the  best  quality 
obtainable  and  of  dull  cross  section.  Bolts  should  have 
properly  proportioned  heads  and  clean  cut  and  accurate 
threads  to  provide  for  wrench  fit  of  nuts.  Nuts  should  also 
be  of  the  best  quality  and  manufacture.  The  application 
of  both  rivets  and  bolts  should  be  made  without  drifting, 
rivets  having  full  and  concentric  heads  and  driven  at  the 
proper  temperature. 

Double  nuts,  lock  nuts,  cotters  and  split  keys  where  used 
should  be  given  special  attention.  I  consider  a  good  design 
of  nut  lock  superior  to  a  cotter  or  split  key  on  account  of 
the  extreme  difficulty  in  getting  proper  application  of  cotters 
or  split  keys.  No  one  little  thing  is  a  source  of  more  trouble 
on  a  car  than  loose  nuts. 

Too  much  stress  cannot  be  placed  upon  the  importance 
of  more  careful  practical  engineering  study  of  both  general 
and  detail  design  to  secure  a  well  balanced,  resilient  car 
unit.  Some  manufacturers  have  done  a  great  deal  of  excel- 
lent work  in  this  direction  on  underframes,  but  have  not  in 
my  opinion  extended  the  resilient  features  far  enough,  as 
there  is  no  reason  why  it  should  not  extend  to  the  entire 
superstructure.  Particular  attention  should  also  be  given 
to  the  selection  and  assembly  of  the  best  material  that  can  be 
obtained. 

In  conclusion,  it  must  always  be  borne  in  mind  that  the 
most  efficient  business  box  car  is  one  so  constructed  and 
assembled  that  it  will  afford  a  maximum  resistance  to  the 
development  of  chronic  conditions  arising  from  general  and 
not  maximum  service  stress.  Such  a  car,  reasonably  main- 
tained, will  have  the  physical  strength  to  take  "care  of  rea- 
sonable maximum  stresses  and  at  the  same  time  represent  a 
minimum  first  cost  and  up-keep,  and  be  commercially 
efficient. 

DISCUSSION 

W.  G.  Wallace  (American  Steel  Foundries) :  The  M.  C. 
B.  couplers  provide  for  angling  of  15  deg.  with  a  total  side 
clearance  of  couplers  of  2^  in.,  giving  lj4  in.  on  either 
side  of  the  coupler  shank  between  the  legs  of  the  striking 
casting.  With  the  coupler  yoke  and  draft  gear  attachments 
when  the  overhang  or  the  distance  between  the  center  line 
of  bolster  and  pulling  face  of  the  coupler  is  of  such  length 
that  the  length  of  car  and  the  curvature  of  track  will  bring 
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till  couplers  so  far  from  the  center  of  the  track  that  the 
prc.-ent  angling  will  not  permit  of  free  movement,  but  binds 
tht-  couplers,  distorting  guard  arms,  split  faces  and  exerts 
a  pressure  between  the  sills  tending  to  spread  them  apart 
an<i  in  some  cases  breaking  the  striking  castings  by  reason 
of  the  pressure  applied  sideways.  This  puts  a  strain  on  the 
center  sills,  increases  the  pressure  of  the  flanges  against  the 
rail?,  also  the  train  resistance  and  in  a  measure  increases 
the  liability  of  derailment.  If  you  will  observe  some  of  the 
cars  of  recent  construction,  you  will  find  many  of  them  have 
the  striking  castings  with  the  lugs  projecting  on  either  side 
of  tlie  coupling,  you  will  find  them  all  split  and  distorted 
and  broken  and  it  looks  to  me  that  when  you  do  not  provide 
that  proper  angle,  with  your  heavy  tonnage  train  and  mo- 
tive power,  that  you  are  putting  the  stress  in  that  car  that, 
if  it  could  be  reasonably  avoided,  it  would  be  advantageous 
to  do  so. 

G.  S.  Goodwin  (C,  R.  I.  &  P.  Ry.) :  I  notice  the  author 
sa\>.  "The  body  should  be  steel  frame  throughout.  .  .  . 
The  underframe,  sides,  ends  and  roof  should  be  diagonally 
braced  throughout.  There  is  no  question  about  the  efficiency 
of  diagonal  bracing." 

I  agree  with  the  author  on  the  efficiency  of  diagonal  brac- 
ing, but  I  want  to  recall  a  little  experience  I  had  several 
ve;irs  ago  with  a  50-ft.  steel  frame  furniture  car.  The  car 
had  fish-belly  sills  designed  to  carry  the  entire  load,  so  that 
the  steel  side  frame  had  only  to  prevent  the  sides  bulging. 
The  car  was  10  ft.  high  inside,  and  the  roof  was  diagonally 
braced.  The  cars  derailed  in  the  yard,  and  in  going  into 
the  matter  we  found,  due  to  the  extreme  distance  between 
the  trucks,  that  on  a  curve  one  truck  might  be  elevated  on 
one  side  considerably  more  than  the  other.  This  brought 
tlie  diagonal  side  bearings  into  contact,  and  since  the  body 
of  the  car  could  not  twist  on  account  of  the  diagonal  bracing 
in  the  roof,  and  the  truck  was  stiff,  the  car  derailed.  We 
proved  the  tendency  of  the  body  of  the  car  to  twist  by  cutting 
one  of  the  braces  when  the  car  stood  on  a  curve.  It  opened 
up  about  V/2  in.  Since  that  experience  I  try  to  analyze 
tlie  effect  of  the  diagonal  bracing  before  I  use  it.  The  dis- 
tance between  side  bearing  centers  on  this  car  was  60  in., 
center  to  center. 

Mr.  Bohan :  I  consider  60  in.  too  much.  I  do  not  believe 
that  a  car  having  a  free  working  truck  of  reasonably  good 
design  can  be  derailed  under  ordinar)'  conditions  if  the  load 
remains  on  the  center  plate.  I  have  recently  seen  some  new 
refrigerator  cars  equipped  with  roller  side  bearings  spaced 
60  in.  center  derail  on  rough  straight  track  or  on  curves 
improperly  elevated,  as  fast  as  they  could  be  rerailed.  In 
all  cases  the  load  was  lifted  from  the  center  plates  and 
transferred  to  diagonally  opposite  side  bearings,  unloading 
the  wheels  on  the  opposite  sides  of  the  trucks.  The  trouble 
was  corrected  in  the  particular  case  in  mind  by  increasing 
the  side  bearing  clearance  to  compensate  for  the  irregular 
track  or  improperly  elevated  curves.  I  have  until  recently 
considered  56  in.  between  side  bearings  sufficient,  but  I  am 
now  convinced  that  48  to  54  in.  would  be  better. 

E.  G.  Chenoweth  (C,  R.  I.  &  P.):  I  want  to  add  a 
word  relative  to  the  car  that  Mr.  Goodwin  spoke  of,  espe- 
cially in  reference  to  the  location  of  side  bearings  of  the 
car  that  derailed.  This  car,  in  order  to  ascertain  just  what 
was  the  cause  of  the  derailment,  had  its  side  bearings  ap- 
plied very  close  to  the  center  plate,  as  close  as  possible,  then 
it  was  moved  out  toward  the  end  of  the  bolster  a  few  inches 
at  a  time  and  tested  each  time  to  see  if  it  would  derail.  No 
location  of  side  bearing  stopped  the  derailing.  The  side 
liearing  clearance  was  changed  and  it  still  derailed.  After 
that  we  took  the  side  bearings  off  entirely  and  the  car  still 
derailed.  Therefore  it  is  my  belief  that  in  some  equipment 
the  side  bearing  has  nothing  whatever  to  do  with  the  derail- 
ment.    It  is  due  to  something  else  entirely. 

Robert  Quayle  (C.  &  N.  W.):     There  is  a  suggestion  in 


the  paper  as  to  the  relative  cost  of  maintenance  of  cars.  I 
think  it  is  hardly  fair  to  assume  that  you  can  have  an  equal 
cost  on  all  roads,  even  though  the  cars  may  be  of  the  same 
design  and  construction.  Here  is  a  railroad  that  will  not 
change  its  trains  for  perhaps  500  miles  or  more,  and  some 
other  railroad  will  have  to  change  that  train  every  30  or  40 
miles.  The  effect  of  the  switching  is  magnified  and  the 
eft'ect  on  the  framing  is  intensified.  The  results  you  know. 
If  you  can  get  along  with  \Qxy  little  switching,  you  are 
going  to  get  along  with  very  little  cost  of  maintenance.  The 
topography  of  the  road  has  much  to  do  with  the  maintenance 
of  cars  and  equipment. 

I  think  it  would  be  a  good  thing  for  us  to  have  a  stand- 
ard car  and  I  am  willing  to  vote  for  something  of  that 
kind.  I  am  willing  to  throw  away  a  good  many  of  my 
notions,  they  may  be  old  fogy,  some  of  them  are.  I  will 
exchange  my  views  with  yours  and  I  will  swap  something 
with  you  and  then  the  East  and  West,  North  and  South, 
can  get  a  car  that  will  answer  our  purposes  very  well  and 
give  the  service  required.  I  am  willing  to  do  it  and  we 
ought  to  be  patriotic  along  that  line,  just  the  same  as  we 
now  cover  all  sectional  divisions  and  we  are  all  Americans, 
fighting  for  one  thing,  democracy  and  the  libertv  of  human- 
ity. 


RUN  REPAIR  OR  TRANSFER* 

BY  F.  W.  TRAPNELL 
Chief  Interchange  Inspector,  Kansas  City,  Mo. 

Having  been  asked  to  write  a  paper  on  some  live  topic, 
I  chose  the  above  after  I  read  the  article  under  the  above 
caption  in  the  Railway  Mechanical  Engineer  of  January 
issue  which  reads: 

'*The  transfer  of  loaded  cars  in  large  terminals  has  be- 
come a  live  issue  in  these  times  of  shortage  of  equipment, 
and  some  advocate  the  ancient  custom  of  Run  Repair  or 
Transfer,  at  receiving  line  expense." 

The  above  would  be  all  right  if  all  equipment  were  in 
equal  condition,  but  we  do  not  find  that  to  be  the  case  and 
to  go  back  to  that  old  obsolete  rule  would  cause  a  great 
deal  more  transferring  than  is  done  now,  as  the  originating 
line  would  not  pay  any  attention  to  the  vehicle  that  is 
loaded  because  the  receiving  line  would  have  to  assume  all 
the  expense  even  with  the  penalty  attached  of  paying  for 
the  transfer.  Some  roads  are  not  giving  any  attention  to 
the  condition  of  the  car  that  is  set  for  loading  and  then 
complain  of  the  number  of  transfers  allowed  against  them, 
where  if  the  proper  care  had  been  given  the  cars  before 
loading,  the  transfers  would  be  cut  down  80  per  cent.  A 
great  many  cars  are  repaired,  splicing  draft  sills  and  put- 
ting on  end  sills,  etc.,  in  loaded  cars,  that  can  be  done  where 
the  car  is  loaded  so  that  such  repairs  can  be  made,  but  there 
is  a  vast  number  of  cars  that  the  commodity  has  to  be  one- 
third  to  one-half  unloaded  to  get  at  the  work,  in  that  case 
it  would  be  expediting  the  freight  to  transfer  it.  The  re- 
ceiving line  not  being  responsible  for  the  condition  of  the 
car,  they  should  not  be  held  responsible  for  the  transfer, 
or  in  other  words,  penalized  for  the  carelessness  of  the  orig- 
inating line  in  not  loading  a  good  order  car.  M.  C.  B. 
Rule  No.  2  is  really  a  run  repair  or  transfer  rule,  it  outlin- 
ing the  defects  that  must  be  repaired  while  car  is  loaded 
and  moved  forward.  Should  the  line  receiving  not  wish  to 
repair  these  defects,  they  do  the  transferring  at  their  own 
expense. 

The  best  way  to  economize  is  to  see  that  the  vehicle  is  in 
proper  shape  before  loading  and  if  not  repair  it.  This  will 
eliminate  many  load  transfers  and  save  considerable  time. 
As  it  is,  any  car  that  happens  to  be  handy  is  usually  sent 

•From  a  paper  presented  before  the  Southwestern  Carmen's  Club  of  Kan- 
sas City. 
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to  a  plant  for  a  load  and  no  attention  is  paid  to  its  physical 
condition. 

Proper  supervision  is  not  given  to  the  loading  of  cars; 
they  are  loaded  without  door  protection,  allowing  doors  to 
bulge  out  and  get  off  the  track  or  out  of  the  guides.  Gon- 
dolas are  not  properly  loaded,  the  load  being  allowed  to  shift 
to  one  side,  contributing  to  the  derailment  of  cars.  Loads  on 
other  cars  are  not  properly  staked  or  blocked,  or  the  bear- 
ing piece  i-  improperly  applied.  The  shippers  should  be 
furnished  with  a  book  of  the  loading  rules  and  made  to 
comply  with  them.  This  would  be  a  good  investment  to  the 
railroad  company. 

And  where  any  transfer  order  is  issued  a  statement  should 
be  made  showing  where  the  car  was  billed  from  and  where 
to,  with  such  other  information  as  would  help  the  general 
officers  to  get  after  the  point  of  origin  and  get  the  agent 
lined  up  on  the  loading  so  as  to  save  the  expense  of  transfer 
or  adjustment. 


in  which  x  and  y  are  the  respective  distances  of  the  center 
of  gravity  from  the  two  co-ordinate  axes,  Zmx  and  irriy 
are  the  products  of  the  areas  of  the  bolts  by  the  distances 
from  the  axes  and  -  w  is  the  total  area  of  the  sections  of 
the  bolts. 

The  condition  of  equilibrium  under  the  force  P,  acting 
at  the  center  of  the  hub,  is  shown  in  Fig.  2,  in  which  the 
individual  resistances  of  the  bolts  are  marked  p  and  Qi 
(?->  QS  ^^^  Q4-     The  reaction  p  for  each  bolt  must  be 

/' 
parallel  to  P  and  equal  to  — ,  where  «  is  the  number  of 

bolts  in  the  flange.  The  forces  Qi,  Q2,  etc.,  which  coun- 
teract the  moments  of  the  force  P,  about  the  center  of  gravity 


STRESSES  IN  BOLTS  IN  FULCRUM 
BRACKETS 

BY  VICTOR  M.  SU.MMA 

The  design  of  bolted  fastenings  subject  to  heav\-  stresses, 
such  as  the  fulcrum  brackets  for  brake  bell  cranks  and  sim- 
ilar parts,  at  first  sight  seems  to  present  little  difficulty.  In 
certain  typ)es  of  brackets,  however,  there  are  coml)inations  of 
stresses,  the  resultant  of  which  is  by  no  means  easy  to  deter- 
mine. Designers  sometimes  fail  to  take  account  of  the 
secondary  stresses  in  such  members,  with  the  result  that  the 
bolts  are  stressed  beyond  the  elastic  limit,  making  it 
necessary  to  replace  them  at  frequenc  intervals. 

The  general  principles   involved   in   the  design  of  brake 


rig.z. 


(Pa)  act  at  right  angles  to  the  arms  b,  c,  d  and  e,  as  indi- 
cated in  the  diagram.  It  will  also  be  readily  seen  that  if  Qi 
is  the  resistance  offered  by  the  bolt  farthest  from  the  center 
of  gravity,  the  resistance  offered  by  the  other  bolts  will  be 
smaller  in  proportion  to  their  respective  distances  from  the 
origin,  or  center  of  gravity.  In  other  words,  if  Q  repre- 
sents the  resistance  at  unit  distance,  the  actual  resistance  of 
the  bolts  at  distances  b,  c,  d  and  e  will  be  Qb,  Qc,  Qd 
and  Qe. 

Equating  the  moments  of  these  forces  about  the  center  of 
gravity  to  the  amount  of  the  force  Q,  we  have 


Pa  -  Ob=+Qc=-i-QdH-Qe*-Q(b«+c»-f-d*  +  e=) 


or, 


o  = 


Pa 


%./. 


fulcrum  brackets  are  of  such  wide  application  that  it  may 
be  of  interest  to  analyze  a  few  typical  cases.  The  fastening 
of  the  bracket  shown  in  Fig.  1  is  one  of  the  simplest  forms. 
The  bolts  are  all  in  one  plane  and  there  is  no  shoulder  to 
assist  in  holding  the  part  in  position.  A  bracket  held  in 
this  way  will  tend  to  revolve  about  the  center  of  gravity  of 
the  bolts  and  in  calculating  the  stresses,  this  point  must 
first  be  found.  This  can  readily  be  done  by  taking  two 
axes  at  right  angles.  The  distance  from  each  axis  to  the 
center  of  each  bolt  is  measured  and  multiplied  by  the  area 
of  the  bolt.  The  .sum  of  the  products  is  then  divided  by  the 
total  area  of  the  bolts,  which  will  give  the  distance  of  the 
center  of  gravity  from  the  axis.  Thus  in  Fig.  1  if  the  area 
of  each  belt  is  M  and  the  distance  from  the  axis  respectively 
a,  b,  c  and  d,  the  distance  of  the  center  of  gravity,  from  the 
axis  XX  will  be 

am -f-bin + cm + dm 
4m 

In  the  same  way  the  distance  of  the  center  of  gravity  from 
the  axis  yy  can  be  found. 

This   relation  can   be  expressed   by   the  general   formulae 

emx  emy 

X    rr   and  y   = 

ttn  em 


b--|-c»-|-d»-fe= 

From  this  we  can  derive  the  formulae  for  the  secondary 
resistance  of  the  bolts. 

Ta  X  h 

r^b 

b=+c»+d«+e2 

Pa  X  c 
Oc  = ,  etc. 

b=  +  c»+d2-i-e= 

The  principle  illustrated  by  these  formulae  may  be  stated 
in  the  following  general  rule:   To  find  the  total  secondary 


'''?■  3- 


Ooo 


stress  of  each  bolt  or  rivet  divide  the  moment  of  the 
given  force  P  about  the  center  of  rotation  (in  this  case 
the  center  of  gravity  of  the  bolts)  by  the  sum  of  the  squares 
of  the  distances  of  the  bolts  from  the  center  of  rotation,  and 
multiply  the  result  by  the  distance  of  the  bolt  under  inves- 
tigation from  the  center  of  rotation. 

By  the  composition  of  forces  the  resultant  of  each  of  the 
secondary  resistances  and  the  direct  resistance,  p,  can  be 
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found,  which  will  give  the  resultant  load  to  be  carried  by  the 
bolts. 

A  few  examples  taken  from  actual  practice  will  give  an 
idea  of  the  value  of  the  principles  just  discussed  to  the  de- 
signing engineer. 

Example  1. — It  is  required  to  find  the  unit  stress  in  the 
most  strained  bolt  in  the  fulcrum  bracket  for  locomotive 


unit  stress  in  rivet 


p-zm  ^^JboHA 


Fig.4. 


driver  brakes  shown  in  the  sketch  (Fig.  3).  The  bolts  are 
all  '4  in.  in  diameter  and  the  force  V  at  the  hub  is  25,000 
lb. 

The  greatest  stress  will  obviously  occur  m  bolts  A.    Then: 
Direct  resistance  = 

P          25,000 
P  =     -   = =   2.777  lb. 


9 

Pa  X  b 


Secondary  resistance  =: 

Qb   =  — 

2b=-f2c»+2d2+2e2+2f= 

The  distance  from  the  center  of  gravity  of  the  bolts  to 
the  line  of  action  of  the  force  P  is  found  to  be  7  inches. 
Then. 

25.000X7X8.25  25,000X7X8.25 

Qb  = =  =  7.950  lb. 

2V8.25*4-2X6s+2X3''+2X4.52+2*  182.31 

By  graphics,  as  indicated  in  Fig.  4,  the  resultant,  R,  is 
found  to  be  8.740  lb.,  from  which  the  shearing  unit-stress 
is 


8740 
0.44 


19.800  lb.   per  sq.   in. 


Example   2. — In   Fig.    5    is   shown  a   familiar  design  of 
corner  connection^.     A  force  P   (9,000  lb.)    is  transmitted 


Qb'T200 


Fig.5. 


to  j)late  A'  through  the  rivets  C.     Find  the  stresses  in  rivets 
(1)  and  (2),  their  diameter  being  1/^  in. 

The  center  of  gravity  of  rivets  (1)  and  (2)  is,  of  course, 
the  middle  point  of  their  pitch-distance,  i.e.  2^  in.  from 
each  rivet.  The  arm  of  the  moment  P  about  the  center  of 
gravity  is  4  in.    Then,  as  before — 

Direct  resistance  = 

P  9C00 

P  =    "    = =  4,500  lb. 

n  2 

Secondary  resistance  (alike  in  both  rivets)  = 

9000  X  4  X  2.5 


Pa  X  b 

Oh    = =   7,200  lb. 

2  X  b» 


2  X  2.5» 

and  their  two  resultants  (see  Fig.  6)  are — 

Rl    =   5.220  lb.;  R2  =    10,900  lb. 

or,  unit  stress  in  rivet 

5220 

(11  =  =  8,700  lb.  per  sq.  in. 

0.6 


10,900 

(2)  = 

0.6 


18,200  lb.  per  sq.  in. 


In  the  solution  of  such  problems  as  these  the  mistake  is 
often  made  of  assuming  the  wrong  direction  for  the  force  p 
or  Qh.  It  should  be  borne  in  mind  that  the  resistances 
offered  by  the  bolts,  being  reactions  of  the  force  P  and  tlie 
couple  Pa,  always  act  in  the  direction  opposite  to  the  action 
of  these  forces. 

In  Fig.  7  is  shown  one  type  of  bracket  extensively  used 
on  locomotives  as  a  shaft  support  in  the  brake  rigging.  The 
fulcrum  of  the  cylinder  lever  is  at  the  point  M  and  in  this 
case  the  reaction,  P,  of  the  air  pressure  and  the  pull  at  the 
connection  rod  is  50,000  lb.  Under  the  action  of  the  force 
P  the  bracket  tends  to  slide  along  the  frame  and  also  to 
turn  about  the  line  OO.  It  is  obvious  that  the  force  P  has 
also  a  tendency  to  turn  the  bracket  about  the  line  KK  which 


Fig.  7. 


must  be  considered.  It  is  required  to  find  the  intensity  of 
the  stresses  in  the  bolts  due  to  this  force,  P. 

The  direct  resistance  of  each  bolt  to  the  force  P  is  evidently 

50.000 

-  7.140  lb. 

7 

indicated  in  the  sketch  by  the  letter  p.  The  forces  produced 
in  the  bolts  by  the  turning  moments  of  the  cmiple  Pa  about 
00,  will  oppose  to  Pa,  not  their  moments  about  the  center  of 
the  gravity  of  the  bolts,  but  their  moments  about  the  edge 
00,  around  which  the  casting  is  bound  to  revolve.     Also, 

if  Q  is  the  resistance  to  unit  distance,  and  h,  c h,  the 

corresponding  distances  of  each  bolt  frcma  O-O,  the  actual 
resistances  offered  by  the  bolts  will  be  Qh,  Qc,  Qd,  etc., 
and  their  moments,  Qb-,  Qc-,  Qd^,  etc.  The  condition,  then, 
which  must  be  satisfied  for  equilil)rium  of  rotation  is  given 
by  the  equation 

Pa  =  Q(b»-(-c«+d2+e=-|-P  +  g»-f-h*): 

as  before. 

Hence  the  secondary  resistance  of  bolt  ( 1 ) 

Fa  X  b 
Qb  = , 

b«+cs+d2-|-e*+f=-|  g«  +  h« 

Secondary  resistance  of  bolt  (2) 


Qc 


Pa  V  c 


and  so  forth  for  the  result  of  the  bolts. 

Hence,  substituting  for  a,  b,  c,  etc.,  their  values  given  in 
the  sketch,  we  have  for  the  resistance  of  bolt  (1) 

50,000X6.5X14.5  50,000X6.5X14.5 

Qb  = 


14.3=-f9.S2+4.75H-2.5*+!2*  +  7«4-2* 


526 


=  9,000  lb. 


Since  the  force  P  acts  at  considerable  distance  from 
the  plane  of  the  vertical  flange  there  is  also  a  turning  mo- 
ment about  the  line  KK  which  is  too  great  to  be  neglected. 
(In  case  the  forces  from  the  inner  and  outer  sides  of  the 
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hub  do  not  act  in  the  same  direction,  the  moments  caused  by 
their  combined  action  should  also  be  considered.)  In  this 
case  the  moment  is  equal  to  Pa,  and  causes  tension  in  the 
bolts  in  the  vertical  flange  and  shearing  stresses  in  those  in 
the  horizontal  flange. 
From  the  formula 

;       ■           Pa  X  bl 
Qlhf   =  . 

:     b=+c=^+.F  +  e=+P  +  g*  +  h= 

Substituting  the  proper  values,  see  Fig.  8,  we  have  for 
the  resistance  of  bolt  (1) 

48,750X2.5X16                    48.750X2.5  X  16 
Qlbl    = : = -r_ =  2,970   lb. 


16-'+l]=+6Hl=  + 13=^+8"+ 3= 

Tensile  unit  stress  = 


656 


2970 

p= =   2,090  lb.  per  sq.  in. 

OW-i 


The  resultant,  R,  of  the  direct  resistance  p  and  of  Ob 
is  found  graphically  to  be  11,000  lb.  (See  diagram  Fig.  9). 
The  shearing  unit  stress  in  the  bolt  = 

11,000 

V   = —   ==    11.080  !b.   per  sq.   in. 

0.994 

Since  the  bolt  (1)  is  subjected  to  a  shearing  stress  as 
well  as  a  tensile  stress  it  is  necessary  to  find  the  maximum 
combined  stresses.  This  can  readily  be  done  by  using  the 
formulae 

T  =   y,  p  +  V  v=  +  y*  P'     (1).  and, 

S   =   V  v=  +  ^i    P-"  (2) 

Where  T  =  maximum  tensile  unit  stress 

S  =  maximum  shearing  unit  stress 

p  —     applied    tensile    unit    stress 

V  =    applied   shearing  unit   stress 

Substituting  the  values  already  given  for  p  and  s  we  find: 

2,990   \/  U',"^90)- 

T  — 1-  ^   (n.0«0i=-f =  12.660  lb.  per  sq.  in. 

2  4 


\j  2,99(1- 

S  =     (11.080)= =  11.170  lb.  per  sq.  in. 

4 

Let  us  now  investigate  the  nature  and   intensity  of  the 
stresses  in  one  of  the  bolts  in  the  horizontal  flange  O-N.    The 
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Fig- a. 


worst  case  is  obviously  that  of  bolt  (5).     Here  we  have — 
Secondary  resistance  = 

50,000   X   6.5   X    12 

Qf  — =7.400  lb. 

526 

which  is  in  the  nature  of  a  pull. 

The  moments  of  the  component  of  P  about  AX  also  causes 
a  shearing  stress  in  this  bolt. 

48,750   X   2.5   X    13 
Qf  = ^^— =  2,420  lb. 


of  the  bolt  it  is  necessary  to  resolve  it  into  its  component  in 
the  direction  of  Qf  and  of  its  normal.  These  are  shown  in 
the  adjacent  sketch  Fig.  10,  where  p'  represents  an  addi- 
tional pull  of  1,000  lb.  and  p"  a  shear  of  6,700  lb.  Then, 
tensile   unit-stress, 

7,400  -4-   1,000 

p   =    —  ■ • —    8,460   lb.   per   s<|.   in.; 

0.994 

shearing  unit-stress  = 

6.700 

V  = •  —  6,730  lb.  per  sq.  in. 

0.994 

combining  this  with  the  shearing  stress  of  2,430  lb.  per  sq.  in. 
due  to  the  moment  Qa,  we  find  the  combined  shear  to  be 
7,170  lb.  per  sq.  in.  The  solution  of  the  problem  would  be 
incomplete   if   we   did   not   ascertain   whether   bolt    (5)    is 


Qf'7400 
^p'-IOOO 


p=  1140 


Bolf(l) 


Fig.  9. 


p'''^700^'' 


Fig.  10. 


'A 


callable  of  withstanding  the  combined  effect  of  the  shearing 
and  tensile  stresses. 

Substituting  for  p  and  v,  in  formulae  (1)   and  (2),  their 
values  found  above,  we  have 


8.460  yj  (8,460)  = 

T= f-     V. 7,170)2  + ■ 

2  t^;  4 


12,550  lb.  per  sq.  in. 


v/  (8.460)  = 

S   =        *  (7,170  H =  8.320  lb.  i.er  sq.  in. 

4 

In  the  same  way  the  stresses  in  the  other  bolts  may  be 
determined,  although  it  is  clear  that  these  stresses  can  not 
be  higher  than  those  just  found.  While  there  are  certain 
approximations  involved  in  this  method  of  calculating  the 
stresses  in  bolts,  the  slight  errors  which  they  might  cause 
are  negligible  as  compared  with  the  variations  due  to  in- 
accuracies of  workmanship.  The  stresses  in  bolts  as  de- 
termined by  this  method  are  well  within  the  limit  of  accuracy 
required  in  the  ordinary  problems  of  design. 


Shearing  unit  stress: 


656 


2,420 

=  2,430  lb.  per  sq.  in. 

0.994 


There  is  also  the  direct  resistance  p  which  was  already 
found  to  be  7,140  lb.    As  this  force  p  is  inclined  to  the  axis 


SJkiuKELESs  Fuel  froai  W(K)I)  Waste. — A  process  for 
making  smokeless  fuel  from  wood  waste  is  in  course  of  de- 
velopment at  Nanaimo,  British  Columbia,  according  to  a  re- 
port from  American  Consul  R.  D.  Mo.sher,  stationed  at  Vic- 
toria, B.  C.  It  is  estimated  that  15,000  cords  of  wood  waste 
are  now  destroyed  daily  in  the  province.  By  the  new  process 
this  material  would  make  10,000  tons  of  smokeless  fuel.  It 
is  said  that  this  fuel  can  be  produced  at  the  factor\'  for  $2.50 
a  ton.  The  fuel  is  made  by  a  progressive  di.stillation  process, 
carried  on  entirely  by  means  of  heated  and  cold  gas,  and  no 
foreign  substance  enters  into  it. — Weekly  Telegraph. 

M.AiL  TO  Be  Sent  by  Airplane. — The  postmaster  general 
proposes  to  establish  aerial  transportation  for  letters,  on  one 
route,  as  soon  as  practicable,  and  has  asked  for  bids  for  the 
construction  of  five  airplanes  for  an  aerial  route  for  the  de- 
livery of  first-class  mail  between  Washington,  Philadelphia, 
and  New  York,  making  one  round  trip  per  day.  The  contract 
will  be  awarded  to  the  bidder  whose  airplanes  have  stood 
satisfactory  service  test  in  the  war  and  navy  departments.  It 
is  the  purpose  of  the  postoffice  department  to  make  this  a 
permanent  service.  An  appropriation  of  $100,000  is  avail- 
able. The  intention  is,  as  soon  as  the  authority  of  Congress 
is  received,  to  establish  a  through  aerial  route  to  Philadelphia 
and  New  York,  carrying  300  pounds  of  first-class  mail,  for 
the  transmission  of  which  a  special  postage  rate  will  be 
charged,  not  exceeding  25  cents  an  ounce. 


AIR  COMPRESSOR  TABLE 

BY  J.  H.  HAHN 

A  particularly  substantial  and  useful  table  for  the  sup- 
port of  all  sizes  of  air  compressors  while  being  repaired,  has 
been  designed  by  F.  P.  Brotherton  and  the  writer  and  tried 
out  with  good  results  in  the  Norfolk  &  Western  shops  at 
Bluefield,  W.  Va. 

This  device  is  made  up,  as  shown  in  the  illustrations, 
of  a  hinged  table  mounted  on  the  upper  end  of  a  piston  rod, 
the  piston  and  cylinder  of  which  are  beneath  the  floor.     A 
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top  of  the  plunger.     The  arm  is  removed  so 
of  the  way  of  the  repair  man.     Before  going 
repair  work,  a  sheet  iron  sleeve  is  put  around 


it  will  be  out 
ahead  with  the 
the  piston  rod, 


i.^ld^ 


Fig.   2 — Air  Compressor  Table  Assembled 

and   the   cylinder   air  pressure   released.      Tlie   sleeve  then 
holds  the  pump  at  the  required  height  and  prevents  waste 


Fig.  1 — Air  Compressor  Bolted  to  the  Table  and  Ready  to  be  Lifted 

moval)le  arm,  connected  at  one  end  to  the  floor  and  at  the 
other  end  to  the  free  side  of  the  table,  causes  it  to  change 
from  a  vertical  to  a  horizontal  position  when  the  piston 
rises. 

In  operation  the  compressor  is  up-ended  and  bolted  to  the 
table  as  shown  in  Fig.  1,  the  air  being  released  from  the 
cylinder.  When  it  is  desired  to  raise  the  compressor,  the 
air  is  turned  on  and  the  piston  begins  to  rise.  This  lifts  the 
lower  end  of  the  table,  but  the  upper  end  is  restrained  by  the 
movable  arm  so  that  it  gradually  tips  until  with  the  piston 
in  its  extreme  upper  position,  the  table  and  compressor  rest 

horizontally  as  shown  in  Fig.  3.     The  table  is  then  locked      due  to  air  leakage  by  the  cylinder  packing  leather.     If  more 
by  means  of  a  long  pin  extending  through  the  frame  at  the     convenient  for  the  workman,  sleeves  of  different  lengths  may 
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Fig.  3 — Air  Compressor  Lifted  and  Ready  to  be  Overhauled 
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.>tn--i-  in  onr  of  the  l.oli-  in  ilit   liori/oiital  ll.nm<-  I  >  X .      llu 


i,''e" 


,,i"  tin  l.iilt  ii  i~  nrti— ar\  to  n-olw  it  into  it-  (oniponent  in 
llu  dirntion  of  <, '/  and  of  it-  normal.  I'hi-i-  arr  -hown  in 
ill.  .idja.int  -kruii  1  ii,'.  I<".  wlun-  //  n|iriMnt-  an  atltii- 
tioiial  imll  of  l.tKi"  11».  and  />"  a  .-lu-ar  of  (i.Tdd  ]!,.  'J"lu-,i, 
un-ilc    unit  >lrr.--.  '■■   ;.     --v..". 


^'9-  3. 


\\or>t  Cilist'  b  J)l»viou.*lv   that   of  Iiolt    (.^).      Here  we  have  — 
Sii  (iiidar\    n>-i»taiui- 


^      \* 


lir.irinL:  unii  -tri- 


s'.'l.;fl  il,.-  f.vr.  Km.- .»♦••;•  .'•.-!.'; '. 
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wliii  ii   i>  in  llu'  naluri-  of  a   pull. 

I  lu-  inonuiit>  of  the  eompomnl  of  /'  al.out  /\ /\  al-o  (au-<s 
a    .-luarini:   -Iri—    in    llii-    I'oli, 


roml.iniiiL:  thi-  with  the  -lu.iriiiLr  -Ui--  of  J.4.''(t  lli.  jirr  -i|.  in. 
due  to  the  nionielU  ','•;',  we  lind  the  tomhiiU'd  -hear  to  l»e 
7.1  T'l  111.  [nr  -|.  in.  I  he  -olution  of  the  |irol.lrm  would  t'c 
in.omiiKtr    if    wc     did    not    a-eirtain    wlullicr    holt     (5)     i.- 
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eapaliK'  of   w  ith-taiidiiii:  ihr  toml.in d   i  fl\  1 1   of  the  -hfariliL" 
and  tell-ile  -tre— i-. 

Suli-litutini;   for  /)  .ind   ;.   in   formula-   (  1  )   .iiid    {!),  their 
\ahu-    found   aliovr.   wr   havr  ' .' .C-  ..j-"-  ;.,•''••.  ^  ■  ' : 


I.'..^5<i  !!►.  I'vJ-s'j.  ill. 
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I  M 


-•.-JJO  K 


Sluarinu'  unu  -lr»- 


;  -f  li"..!'!  r  >ii.  111. 


I  luTi'    i.-«   al-o   the   dint  I    n-i-Iaim    />    whiih    \va-    alr.adv 
found  to  !.»•  7.14ii  111.     .\-  ihi-  font-  /'  i-  im  liiud  to  thr  a\i- 


>.4(.'ir- 

in  tin.'  -ami-  way  thr  -iri--(-  in  tlu  oilnr  imiIi-  niay  he 
ditiTinined,  aitliouu'h  it  i-  <  lear  that  llu-r  -tri--..-  can  not 
111'  iiiizlur  than  iho-r  ju-t  found.  \\  hili-  tlun-  are  iirtain 
approximation-  invoivid  in  thi-  miihod  of  <  alt  ulatiniz  the 
-trt--f-  in  lioh-.  the  -liLzht  rrror-  \\hi«h  tlu\  miiiht  ( au-t 
arr  luiiliu'iliK'  a-  compared  with  llir  \ariatioii-  dur  to  iii- 
aet  uraeie-  of  W(irkman-lii|i.  llu-  -iri--r-  in  lioli-  a-  di - 
termiiU'cl  hy  ihi-  method  an-  well  within  the  limit  of  a>  i  ura* a 
r(<|uirrtl  in  thr  ordinary  pr(»hleni.-  of  di-iirn. 

S\it.Mi.i^<  I'm  I  kMM  \\i...|i  \\\>ii,  A  pn.it--  "for 
niaLiiiL:  -mok«  K--  Uu  1  irmn  wiujd  wa-li-  i-  in  >  oiu-r  of  di - 
\rli,pmiiit  al  .\aiiaimo.  i!riti-h  (Ulumliia.  aitordintr  to  a  ri- 
jH-ri  from  .\iiuriian  ('on-ul  l\.  i  >.  .Mo-luT.  -tationed  at  \  ie- 
tori.i.  Ii.  (  .  it  i-  i-limalrd  that  l.^.niid  iord>  of  wood  wa.-le 
arr  iio\i  i|i-tro\ed  dailv  in  the  proviiiii-.  ll\  tlu'  mw  pro.  cs- 
tlii-  matirial  would  maki'  Kt.ouo  ion-  nf  -inokiK--  fuil.  It 
i-  -.lid  thai  thi-  furl  i  an  In  produi  rd  at  llu-  fa«  tor\  for  S_'..^" 
a  loll.  i  lu  fuil  i-  mad»-  hy  a  prouri->ivc  di-tiilalion  prot  es>. 
carried  on  riiiir.ly  hy  niian-  of  luat.-d  and  i  old  <jas.  ami  IM» 
foreign  -uli-iaiui  riiUT-  into  it.      II  (//v7\-  1 1  h  i^riiplt.  '  '- 

.\l All.  Ill  iii  Si  \  I  \:\  .XiKi'i.AM  .  Tlu  jio-tma-liT  u'ciural 
pr«  po-c-  lo  r-ialili-h  aerial  traii-porlat ion  for  littrr-.  on  one 
route,  a-  .-oon  a>  praeti.  alili .  and  iia>  a.-ki-d  for  hids  for  tiie 
eon-tru(tion  of  t'lvt-  air|iiane>  for  an  aerial  route  for  the  de- 
livery of  l"ir-I-ela—  mail  lutween  \\  a-hin>,'ton.  Philadelphia, 
and  .\\  w  \'ork.  makinii  one  mund  trip  pirda\.  riiiionirait 
will  Ik-  awarded  to  tlu-  liidder  w  ho-e  airplaiu-  have  -tood 
.-ati>faetory  -i  r\  ii  e  le-t  in  the  war  and  navy  department>.  It 
i-  the  pur|io-i-  of  tlu-  po-toftu  e  (Upartnunt  lo  make  thi>  a 
permaiu-nt  -(rvi^c.  .\n  appropriation  of  Sldo.OdO  i^  avail- 
aliK'.  rile  inti-ntioii  i-,  a-  -oon  a-  the  authoritx'  of  ("on^ri'ss 
i-  rtn-ivi-d.  to  e-tal)li-h  a  throiiLrh  ai-rial  route  to  riiiladelpliia 
and  New  \drk.  .arryini;  .>••(»  pound-  of  firsf-elass  mail,  for 
the  tran-mi--ion  of  whitli  a  -|»ei  ial  |io-tam'  fate  will  he 
1  hariied.  not  tXieediiiL:  J.^  i  iiit-  all  ounce. 


AIR  G()\IPKr:SSOR  TABLF 

BV  J.  H.  IIAHN 

.\  jiartit  ularlv  -uli-laiilial  and  u-vful  laMr  fur  llit  -up- 
jHiil  of  all  -i/r-  (if  air  <  iiin|)ri>><)rs  wliili-  Ik  Jul;  rr|iairi.<l.  lia^ 
l.cTii  (K-iu'iu(l  li\  I- .  I'.  Unitlu-rtdii  and  tlir  uriu-r  and  irii-d 
out    with    LTiiiid    rr-ull>    in   tlif   N.urfolk.   &   \\  <-ltrn   >l)o|i.>,  al 

Uliirii.ld.  W,  \a.    :■'■:'  -'A.;^:-  '■'■■rr-'  ■  ■•/,..':-.",•.■ 

I  hi-  i|i\  i(  f  i-  niadr  iiji.  a~  -Imwii  in  ihf  illu-irali(in-. 
Ill"  a  hinu'rd  taliic  ni<iuntrd  on  the,  ujt|Rr  iiid  of  a  jii-lun  md. 
(lie    |,j^i(i!i     md    ivliiwl.r  -a'    \\)ii.  li    ;!?-.■    I.in.viili    tli,     ilimr.       A 


top  (if  till,-  |ilunuir.  Tile  arm  i-  ninovi-d  ~(i  it  will  Ik  out 
of  till'  \va\  of  till  npair  man.  lUldn-  ^oiiiu'  alitarl  with  the 
repair  work,  a  .-lurl  iron  -Ki\r  i-  put  anauKl  thi-  piMoii  nn\. 


Fig.   1  —  Air   Compressor    Bolte(i  to  the  Tnble   and    Ready  to   be    Lifted 


Fig.    2 — Air   Compressor   Taole   Assembled 

ami    the    tyliiidir    air    [>n~-<urc    fvKn^fl.      Tflc  >U*«:V!l'   lli< ': 
hold-   till-  |)Uinp   at    ihv   ri'tUireU  he1i;;hl.;iii<l   prexviit-  AVii^it 


m(»valilr  :inil.  cnniU'CtV*!  ;if  one  en«1  to  the  lldor  and  al  the 
(ither  iiid  In  the  free  -ide  cf  the  taMe.  (  aU-e>  it  to  ihaime 
from  a  \(rti»al  to  a  horizontal  po-itidn  wlien  the  [li-ton 
ri-'-.  ' 

In  operation  the  tompre-xir  i-  up  ended  and  liolted  to  tin. 
talije  a-  -how  n  in  I'iiz.  1.  the  air  lieiiiii  relea-ed  from  the 
i\linder.  When  it  i-  (K-ired  to  rai^-  the  (omjire— or.  the 
air  i-  turned  on  and  the  ])i-ton  lie^in-  to  ri-e.  I'hi-  lift-  tlu 
lower  i'ud  of  the  taMe.  hul  tiie  ujiper  end  i-  re-trained  1>\  tln' 
niovahle  arm  -o  that  it  uradually  ti])-  until  with  the  ]ti-t(»n 
in   it-  extri'iiie   u|>|)er  po-ilion.   the  talde  and   (omi)re--or   n-t    ;.'    ;.; :.  \-'-^'      -  v.  •■"   •.' 

horizontally  a-  -howii   in  V\ii.  S.      The  tal.le  i-  then  hx  kid      fltir  to  air  Irakaire  l.\   the  .  ylin|ler  pa'ckiim  liather.     !f  more 
!.y  means  of  ;i  lonii  i»iu  cMenditm  through  the  frame  at  the      » oiiveuieiit  f<.i;  the  workman.  -JVrve-  of  different  knglh-  may 


Fig.  3 — Air  Compressor  Lifted  and   Ready  to  be  Overhauled 
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be  provided,  which  with  the  arm  attached  will  hold  the  com- 
pressor at  any  required  angle  desired.  By  providing  auxili- 
ar}'  brackets  which  may  be  applied  to  the  table,  it  may  be 
used  for  making  repairs  to  all  sizes  of  compressors. 

Details  of  the  arrangement,  shown  in  Fig.  4,  give  the  di- 
mensions used  in  this  particular  case,  but  they  are  subject 
to  change  as  occasion  may  require.  The  piston  rod  is  turned 
to  a  loose  fit  in  the  cylinder  sleeve  and  has  a  shoulder  on  the 
upper  end.  The  yoke  or  part  that  fits  on  the  upper  end  of 
the  rod  is  forged  in  one  piece  and  this  insures  the  necessary 
strength  and  stiffness.  The  hinged  table  is  built  up  of  23^- 
in.  by  -y^-in.  stock,  strongly  braced  and  riveted  together. 
The  auxiliary  bracket  shown  in  the  lower  left  corner  of 
Fig.  4  is  of  the  right  dimensions  to  support  a  10^^ -in.  W'est- 
inghouse  cross  compound  compressor,  but  it  may  be  made 
to  suit  any  size  or  type  of  compressor.  The  c\linder 
used  was  an  engine  truck  pit  jack  cylinder  12  in.  in  diam- 
eter, having  a  48-in.  stroke.  But  here  again  the  selection  is 
an  arbitrary  matter  and  any  available  cylinder  large  enough 
to  handle  the  work  may  be  used. 

Many  air  brake  foremen  have  felt  the  need  of  a  substantial 
and  durable  compressor  repair  table  and  these  qualities  are 
possessed  by  the  one  just  described.  In  addition,  it  does 
away  with  the  necessity  for  air  hoists,  runways,  chain  falls 
or  blocking.  There  are  no  legs  to  get  in  the  way  of  the  repair 
man  and  the  compressor  may  be  adjusted  to  any  height  or 
angle  required.     Also  on  account  of  the  whole  arrangement 


AIR  COMPRESSOR  OILING  STEP 

On  many  locomotives  the  running  board  comes  either  on  a 
level  with  or  above  the  air  compressor,  and  for  proper  in- 
spection and  oiling  it  is  necessary  to  stoop  down  and  reach 


The  Danger  In  Oiling  a  Pump  by  the  Old   Method  Is  Avoided  by  a 

Safety    Step 

around  the  pump  as  shown  in  the  left  of  the  illustration. 
This  is  not  only  an  awkward  position  to  be  in,  but  dangerous 
as  well,  due  to  the  chance  of  slipping.     Greasy  hands,  icy 
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Fig.  4 — Details  of  Universal  Air  Compressor  Table 


being  rigid,  it  is  easy  to  tighten  cap  screws,  air  cages,  piston 
rod  nuts,  etc.  All  of  these  advantages  and  good  features 
combine  to  make  a  repair  table  which  has  given  good  satis- 
faction at  Bluefield  shops  and  in  fact,  actually  increased 
the  output  or  numl^er  of  compressors  which  are  repaired  per 
month. 


Equipment  Necess.\ry  for  Engixeerixc;  Regiments. — 
The  scope  of  the  work  of  equipping  the  regiments  of  railway 
engineers  now  in  France  is  indicated  by  the  cost  of  materials 
ordered  up  to  date,  which  approximates  $70,000,000.  The 
equipment  so  far  ordered  includes  several  hundred  locomo- 
tives, more  than  100,000  tons  of  rails,  more  than  .S,000  com- 
plete turnouts,  500,000  ties,  12,000  freight  cars,  600  ballast 
cars  and  600  miles  of  telephone  wire  and  apparatus,  as  well 
as  large  quantities  of  construction  and  repair  equipment. 


handholds,  or  a  sudden  bump  may  result  in  a  serious,  or 
perhaps  fatal  fall. 

The  safety  step  shown  in  the  right  of  the  illustration  was 
devised  by  S.  M.  Dickerson,  an  engineman  on  the  Missouri, 
Kansas  &  Texas,  at  Ft.  Worth,  Texas,  and  ft  has  been  used 
successfully  on  a  number  of  locomotives  belonging  to  that 
road. 

The  step  shown  is  of  a  hinge  type  and  may  be  folded  up 
under  the  compressor  when  not  in  use.  The  sides  are  made 
of  3^-in.  by  2-in.  wrought  iron,  securely  bolted  to  the  bottom 
of  the  pump.  The  rounds  are  of  "s-in.  round  iron  with  the 
ends  turned  down  to  ^  in.  where  they  go  through  the  side 
frames.  They  are  left  long  enough  so  that  they  may  be 
headed  over. 

The  estimated  cost  of  manufacture  of  this  safety  step  is 
$6.50,  which  figure  could  be  materially  reduced  if  large 
numbers  of  steps  were  made. 


Boiler  Scale  and  Water  Treatment' 

Mechanical  and  Chemical  Methods  of  Preventing 
Scale  Formation  and   Corrosion   from   Bad  Water 


BY  GEORGE  AUSTIN 
General  Inspector  Boilers,  Atchison,  Topeka  &  Santa  Fe 


FORMATION  of  mud  or  salts  or  both  on  the  water  side 
of  the  tube  sheet  of  a  locomotive  boiler  covering  the 
copper  flue  ferrules,  a  film  of  slime  between  the  fire- 
box plates  and  the  water,  or  water  in  the  boiler  heavily 
charged  with  suspended  matter,  or  scale  formation,  causes 
overheating  and  leaking.  It  may  as  well  be  said  at  the  start 
that  overheating  is  the  principal  agent,  and  other  causes 
are  accessory.  The  first  indications  of  flues  and  some  times 
other  parts  beiny  near  the  leaking  point  are  small  light 
colored  beads  of  sodium  salts,  mixed  with  other  solids,  ad- 
hering to  the  edge  of  the  flue  beads.  Although  flues  are 
tight  in  the  holes,  there  are  small  crevices  through  which 
the  slime  works  its  way  and  the  moisture  quickly  evapor- 
ates on  the  hot  plate,  leaving  a  dry  hard  deposit,  that  tem- 
porarily plugs  up  the  hole  it  leaked  from.     In  most  cases 


side  Sheet  Corroded   by   Bad  Water 

the  engine  will  make  another  trip;  in  some  districts  it  will 
not  do  so,  without  leaking  pretty  badly  or  failing.  A 
knowledge  of  local  conditions  should  and  usually  does  gov- 
ern the  kind  of  work,  if  any,  to  be  done  on  flues,  showing 
those  pre-leaking  indications.  The  remedy,  of  course,  is  to 
remove  the  scale  which  has  formed  on  the  water  side.  To 
wait  until  a  leak  starts  is  to  wait  until  some  damage  is  done. 
Leaks  caused  by  overheating  damage  the  parts  affected,  nor 
can  repairs  be  made  without  further  injur)-,  that  is,  nearly 
every  time  flues  are  worked,  their  life  is  shortened.  There- 
fore, on  account  of  overheating  causing  the  necessity  for  re- 
pairs, our  energies  should  be  directed  to  keeping  the  boiler 
clean  and  preventing  overheating. 

Feed  waters  heavily  charged  with  incrusting  solids  will 
form  scale  among  the  flues  and  staybolts  where  we  cannot 
get  at  it  to  wash  it  off.  We  couldn't  wash  it  off  if  we  did 
get  at  it;  it  must  be  knocked  off.  Scale  forms  mostly  while 
the  engine  is  working  and  at  those  parts  which  attain  the 
highest  temp)eratures,  probably,  because  they  evaporate 
niore  water  and  a  larger  quantity  of  solids  are  precipitated. 

In  the  case  of  waters  heavily  charged  with  alkalies,  the 
injunction  to  keep  the  boilers  clean  will  create  a  strong 
sense  of  the  futility  of  such  a  remark.     Those  boilers  are 

•From  a  paper  presented  before  the  Western  Railway  Club. 


clean  when  they  leave  the  terminal,  perhaps  freer  from  mud 
and  scale  than  boilers  on  other  districts,  which  give  much 
better  performance.  The  salts  from  the  water  being  eva- 
porated, precipitate  at  the  points  at  which  evaporation  is 
accomplished.  This  being  nearest  to  the  heating  surface, 
a  film  of  slime  grows  between  the  plates  and  the  water  caus- 
ing overheating.  That  may  not  be  just  the  right  explana- 
tion, but,  it  is  not  far  from  it.  This  slime  making  water 
as  well  as  the  scale  forming  water,  just  spoken  of,  will  al- 
ways give  trouble  as  long  as  we  let  it  get  into  the  boilers. 
Neither  case  is  subject  to  mechanical  improvement,  except, 
so  far  as  adequate  facilities  may  be  provided  for  washing 
boilers  and  changing  water. 

The  fillet  of  scale  which  forms  over  the  copper  ferrule, 
regardless  of  its  composition,  reduces  the  power  of  the  cop- 
per ferrule  as  a  conductor  to  keep  the  end  of  the  flue  from 
getting  hotter  than  the  flue  sheet.  It  has  been  suggested 
that  a  wider  ferrule  than  is  commonly  used  will  require 
heavier  incrustation  to  impair  its  efficiency  as  a  conductor 
and  widen  the  interval  between  leaks,  which  reasoning  is 
very  plausible. 

Scale  formation  in  arch  tubes  and  firebox  sheets  is  indi- 
cated first  by  a  sand  paper  roughness  of  the  parts  which  are 
becoming  affected,  and  later  by  clinker,  or  as  it  is  sometimes 
called  honeycomb  clinging  to  it.  It  actually  seems  as  if  it 
was  trying  to  defend  itself  from  injury  by  establishing  a 
non-conductor  of  honeycomb  on  one  side  to  offset  the  scale 
formation  on  the  other.  The  smooth,  slightly  rounded  flat- 
ter or  bobbing  tcx)l  in  a  No.  3  air  hammer  is  effective  in 
most  cases  in  removing  this  scale.  By  working  on  the  fire 
side  the  jar  seems  to  cause  it  to  flake  oft".  Boilers  should  be 
warm  when  such  work  is  done.  There  is  little  danger  of 
cracking  the  plate  by  using  the  methods  here  mentioned  to 
remove  the  scale  and  there  is  great  danger  of  developing 
cracks  if  it  is  not  removed.  On  some  divisions  we  rattle 
our  firel)oxes  nearly  every  month,  which  is  our  term  for  the 
operation. 

We  must  keep  fireboxes  clean  if  we  are  to  get  service  frcHn 
them.  Clean  fireboxes  and  boilers  cut  down  repairs.  Some 
roads  have  adopted  the  system  of  giving  the  flues  a  peri- 
odical expanding  and  claim  good  results:  although  we  wait 
for  the  leaking  indications,  the  same  thing  is  accomplished. 
The  expanding  removes  the  scale  and  maintains  the  copper 
ferrule  as  a  conductor. 

SIMMERIXG   LEAKS 

By  simmering  leaks,  is  meant  small  leaks  in  fireboxes 
that  leak  continually,  but  not  enough  to  form  a  stream  and 
run  down  the  plate  and  give  trouble.  These  should  not  be 
permitted,  especially  where  the  water  in  the  boiler  is  heavily 
charged  with  suspended  solids.  These  small  simmering 
leaks  are  just  big  enough  to  let  the  water  through  and  fine 
enough  to  keep  back  the  mud  and  build  up  a  mud  fillet 
around  the  flue  or  staybolt.  Overheating  is  frequentlv  so 
severe  that  the  flues  and  staybolts  affected  become  loose  in 
the  holes.  Many  engine  failures  are  due  to  permitting  sim- 
mering leaks,  especially  among  the  flues.  The  above  class 
of  failure  most  frequently  occurs  during  seasons  when  the 
water  is  muddy. 

Flue  performance  may  be  accepted  as  a  bartMneter  indi- 
cating firebox  performance.     If  you  have  no  flue  troubles, 
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you  have  no  other  boiler  trouble.  If  you  have  small  flue 
mileage,  you  have  small  firebox  mileage.  If  you  help  the 
flues,  you  help  the  firebox. 

kp:epixg  boilers  clean 

The  wash-out  appliances  including  scrapers  and  search 
lights  used  on  the  Santa  Fe  were  illustrated  in  the  1915 
proceedings  of  the  Master  Mechanics  Association  on  pages 
398  and  399.  (See  al.-!0  Daily  Railway  Age  Gazette,  June 
12,  1915,  page  1290.)  We  use  all  the  good  ideas  we  can 
get  both  as  to  systems  and  appliances,  which  fit  our  condi- 
tions, including  hot  water  i)oiler  washing  plants.  We  wash 
out  locomotive  boilers  as  often  as  any  large  railroad  in  this 
country,  and  everything  practicable  is  done  to  keep  boilers 
clean.  Boiler  cleaning  is  a  roundhouse  job.  Dirty,  poorly 
cared  for,  boilers  coming  in  for  general  repairs,  generally 
need  considerable  firebox  and  boiler  repairs,  indicating  poor 
looking  after  in  the  roundhouse. 

TRE.ATIXG   FEED   WATER 

So  far  we  have  dealt  with  mechanical  means  of  keeping 
boilers  clean,  which  in  certain  territories  will  be  found  effi- 
cient, that  is,  where  the  average  hardness  of  the  feed  water 
does  not  exceed  six  grains  per  gallon,  or  road  service  is  not 
too  severe.  Excepting  perhaps  Lake  Michigan  water  I  do 
not  know  of  any  water  on  the  Santa  Fe,  so  low  in  incrusting 
matter  unless  accompanied  with  foaming  .solids. 

Any  water  treatment  that  will  dissipate  the  fillets  of  scale 
from  the  flue  ferrules  or  other  parts  to  prevent  its  forma- 
tion, is  far  and  away  ahead  of  any  mechanical  treatment, 
for  the  reason  that  chemical  action  anticipates  and  prevents 
possible  damage  and  affects  all  parts,  while  mechanical 
treatment  is  deferred  and  local  only,  and  follows  possible 
damage  and  fuel  losses.  It  is  therefore,  evident  that  we 
may  look  for  the  greatest  improvement  through  water  puri- 
fication or  treatment,  either  by  treating  the  water  before  it 
is  delivered  to  the  locomotive  or  in  the  tank  and  boiler.  If 
tlie  volume  of  business  on  a  district  is  small  or  the  water  is 
not  bad  enough  to  justify  the  exjjense  of  water  treating 
plants,  during  these  times  it  may  be  very  profitable  to  treat 
the  water  in  the  engine  tank.  Increases  in  the  demands  for 
power,  and  cost  of  labor  and  material  and  the  greater  value 
of  the  locomotive,  have  changed  and  are  still  changing  val- 
ues; what  would  iiave  been  considered  extravagance  yester- 
day may  be  good  business  today.  The  Santa  Fe  has  read 
side  water  treating  plants,  125  of  them;  they  use  anti-fcara- 
ing  l)oikT  compound,  and  also,  a  compound  to  prevent 
incrustation  and  foaming  as  well.  We  also  use  soda  ash 
applied  to  the  locomotive  tanks.  All  water  treatment  is 
under  the  direction  of  the  chief  chemist.  On  some  districts  the 
water  treatment  is  supplemented  to  a  limited  extent  by  me- 
chanical means,  that  is,  it  is  found  profitable  to  a  limited 
extent  on  some  districts  to  use  both  chemical  and  mechan- 
ical means.  For  example,  if  the  staybolts  show  leakage  and 
in.'ipection  shows  scale  forming,  a  light  pneumatic  hammer 
and  bobbing  tool  are  used  on  bolts  and  plates  in  the  leaking 
zone  and  scale  knocked  or  jarred  oft".  When  water  treat- 
ment creates  too  much  foaming,  we  may  obtain  better  re- 
sults b\"  allowing  a  little  scale  forming,  which  may  be  taken 
care  of  by  mechanical  means.  Water  treatment  may  be 
brought  to  a  point  where  it  is  better  to  allow  a  little  scale 
than  have  excessive  foaming. 

PITTING  FLUES  AND  OTHER  CORROSION 

The  Santa  Fe  like  other  roads  in  l)ad  water  districts  has  to 
contend  with  pitting  and  corrosion.  While  corrosion  of  fire- 
box plates  has  resulted  in  short  life  of  many  fireboxes,  flue 
pitting  causes  frequent  failures  and  is  most  annoying  on  that 
account.  Just  what  causes  pitting  and  corrosion  is  not 
altogether  clear.  One  may  advance  a  theory  for  a  given  case 
and  be  forced  to  admit  that  it  does  not  fit  some  other.     The 


electrol)tic  theory  seems  to  be  most  reasonable  when  applied 
to  flue  pitting,  which  assumes  that  there  is  a  positive  and 
negative  pole,  with  an  electrolyte  or  carrier.  In  proportion 
as  the  water  increases  its  soluble  salts  the  efficiency  of  the 
carrier  or  electroh  te  increases,  therefore,  anything  tending;  to 
diminish  the  power  of  either  pole,  or  the  carrier  between  tht  m, 
will  weaken  the  corrosive  action. 

The  company  which  furnishes  the  treatment  we  use  to  over- 
come foaming,  claims  that  it  prevents  foaming  by  changing 
the  nature  of  the  soluble  salts,  and  that  this  change  also  ov  r- 
comes  the  tendency  to  cause  corrosion,  by  making  the  salts 
a  less  active  electrolyte.  This  claim  seems  to  be  borne  out  by 
the  fact  that  we  have  had  more  troui)le  from  corrosion  since 


Effect    of    Corrosion    Around    Staybolts 

adopting  superheater  engines,  which  require  a  smaller  quan- 
tity of  treatment  to  overcome  foaming,  or  that  part  of  foaming 
which  formerly  annoyed  the  engineer.  This  is  on  account  ot 
the  tendency  of  the  superheater  to  dry  up  the  water  that  i^ 
carried  over.  We  have  had  cases  where  by  washing  and 
changing  the  water  frequently  engineers  have  been  able  to 
run  in  bad  foaming  districts  without  the  use  of  this  treatment. 
While  they  considered  this  a  saving  to  the  company,  it  de- 
veloped that  there  was  damage  from  corrosion.  We  are  now 
using  this  treatment  in  sufficient  quantities  to  overcome  the 
foaming  tendencies  of  the  water,  whether  the  engineers  con- 
sider it  necessary  or  not,  and  find  that  our  trouble  from  cor- 
rosion is  diminishing. 

It  has  been  observed  that  passenger  engines  using  anti- 
foaming  compound,  pitted  more  than  freight  engines  on  the 
same  district;  that  superheater  passenger  engines,  in  the  same 
.service  pitted  more  than  saturated  engines,  and  it  has  been 
found  that  when  a  small  quantity  of  boiler  compound  is  ap- 
plied when  the  boiler  is  washed,  or  has  water  changed,  and 
also  applied  in  the  engine  tanks  wherever  water  is  taken, 
thus  keeping  the  water  in  the  boiler  slightly  treated  at  all 
times,  flue  pitting  has  been  reduced.  We  have  not  had  this 
continuous  treatment  in  operation  long  enough  to  know  just 
how  much  it  is  helping  us,  but  reports  received  from  points 
where  the  system  has  been  carried  out,  are  all  favorable. 

Referring  to  corrosion  of  firebox  sheets,  two  illustrations 
are  shown  of  fireboxes  that  have  been  removed  on  account  of 
internal   corrosion.      These  pictures   were  taken   about   five 
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years  ago  and  were  not  uncommon  cases  at  that  time.  These 
seem  to  be  phiin  cases  of  allowing  scale  to  form  at  the  junc- 
tion of  the  stays  witli  the  firebox  sheets;  just  a  dirty  boiler, 
that's  all.  If  we  feel  that  it  is  not  practical  to  try  and  im- 
prove these  conditions,  the  conditions  have  us  beaten.  If  on 
the  other  hand,  we  call  to  our  assistance  the  chemist  and 
help  him  to  help  us,  we  will  without  a  doubt  beat  the  con- 
dition, which  was  done  in  these  cases. 

BLOWIXG   OFF   HELPS   BOILER  CONDITIONS 

Any  method  of  water  treatment  is  benefited  jby  the  judi- 
cious use  of  the  blow  off.  Short  frequent  openings,  a  short 
time  after  the  locomotive  comes  to  a  stop,  or  just  after  start- 
ing, give  the  best  results.  Starting  with  the  beginning  of  the 
trip  frequentl}'  blowing  a  small  quantity  of  wate^  out  at  con- 
venient times,  when  it  can  be  just  as  well  done!  as  not,  will 
keep  down  the  concentration  of  foaming  solidfe  and  allow 
greater  mileage  between  washouts.  There  are  occasionallv 
times  when  it  is  necessary  to  practically  change  the  water  in 
the  boiler.  Ijut  these  occasions  are  usually  due  to  failure  to 
anticipate  that  condition,  or  in  other  words,  the  blow  off  was 
not  used  soon  enough  to  prevent  the  water  l)ecoming  heavily 
charged  with  foaming  matter.  \\'hen  the  water  in  a  l)oiler 
becomes  so  bad  as  to  practically  need  changing  and  the  engi- 
neer wants  to  give  it  a  good  blowing  out,  do  not  fill  u]i  and 
then  blow  out;  blow  out  all  that  can  safely  l)e  done  first,  and 
then  regain  the  usual  supply  slowly;  if  necessary,  repeat  the 
operation.  Filling  up  before  the  blow  off  is  opened  simply 
dilutes  the  foul  water  we  want  to  get  rid  of  and  wastes  the 
fresh  water. 

A\'ith  muddy  or  roily  water  not  accompanied  by  foaming, 
the  Ijoikr  is  greatly  benefited  l^y  frequent  short  blow  offs. 
and  the  possil)ilities  of  mud  burning  and  flue  and  staybolt 


leakage,  cracking  and  patching  on  the  right  than  on  the  left 
sheet.  While  it  must  be  admitted,  there  is  a  point  at  which 
l>lowing  out  begins  to  be  a  waste  of  effort,  water  and  fuel, 
and  different  districts  require  different  treatment,  a  generally 
good  rule  is  to  use  the  blow  off  freely  in  all  districts  where 
bad  water  prevails.  This  brings  the  engine  to  the  terminal 
in  the  best  possible  condition  to  be  turned.  If  lx)iler  com- 
pound is  used,  the  water  should  l^e  kept  saturated  with  it, 
thus  reducing  pitting  and  foaming  and  the  liability  of  run- 
ning short  of  water  on  account  of  working  it  out  through  the 
cylinders  and  stack.  Foaming  will  lose  more  water  than 
need  be  blown  out  in  a  trip  to  prevent  foaming. 

Water  treatment  should  be  installed  wherever  practical. 
Stopping  leaks  is  a  poor  substitute.  The  cost  of  water  treat- 
ment can  be  determined,  but  who  can  say  what  its  absence 
may  cost  in  the  way  of  deterioration  of  Ijoilers  and  failures 
and  delays  of  power,  incident  to  poor  water  conditions?  If 
it  seems  too  expensive  to  install  road  side  treatment,  try 
treating  in  the  boiler  or  tender.  Encourage  the  chemists  to 
experiment,  stimulate  them  to  develop  treatment  suited  to 
the  conditions.  Chemical  experiments  promise  results  along 
the  lines  of  conserving  steam  boilers  which  can  l>e  expected 
from  no  other  source. 


SPRING  BANDING  MACHINE 

BV    J.  H.  CHANCY 

The  spring  shop  of  the  Georgia  Railroad  at  Augusta,  Ga. 
is  equipped  with  a  spring  banding  machine  which  has  given 
satisfactory  service  since  its  installation  and  may  offer  a 
suggestion  to  spring  shop  foremen  who  are  in  need  of  such 
a    device.      The    illustration    shows    in    plan   and    elevation 
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A   Machine  for  Applying   Bands  to  Locomotive  Springs 


Upper  Lerer. 


leakage  are  reduced.     The  water  in  the  boiler  is  free  from  how  the  spring  bander  is  constructed.     The  machine  was 

suspended   matter,   and   better  circulation   and   steaming   is  made  from  scrap  and  second  hand  material  found  around 

assured.     Blowing  out  from  both  sides,  should  be  the  rule,  the  shop  and  the  total  cost  was  $216  including  labor  and 

When,  as  is  often  the  case,  more  blowing  is  done  from  the  left  what  little  material  had  to  be  obtained  frMn  the  storeroom, 

than  the  right  side,  the  effects  are  shown  by  more  staybolt  As  shown,  the  two  cylinders  are  firmly  bolted  to  a  rigid 
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frame  which  is  supported  by  braces  from  the  floor.  The 
fulcrum  pins  are  large  and  case-hardened  to  give  greater 
wearing  qualities.  The  ratio  of  the  long  to  the  short  lever 
arm  is  such  that  with  90  lb.  air  pressure  in  the  cylinders,  a 
powerful  leverage  is  secured. 

The  operation  of  the  machine,  as  will  be  readily  under- 
stood from  the  drawing,  consists  in  placing  the  spring 
sheaves  encircled  by  a  red  hot  spring  band,  between  the  jaws 
and  turning  on  the  air  pressure  to  the  vertical  cylinder.  This 
operates  through  the  fulcrum  and  lever  to  compress  the 
sheaves  and  when  air  pressure  is  applied  to  the  other  cylinder, 
the  spring  band  is  compressed  and  upset,  so  that  when  it 
cools,  the  band  contracts  and  holds  the  sheaves  firmly  in 
place. 

On  account  of  the  big  leverage  available  in  this  machine, 
it  is  also  adaptable  to  doing  many  other  jobs  which  occur 
in  blacksmith  shop  practice. 


to  lining  the  engine.  Very  often  one  engine  frame  will  be 
a  little  ahead  of  the  other,  due  to  contraction  of  frame  welds 
or  other  causes,  and  in  that  case  it  often  becomes  necessary 
to  machine  the  shoes  and  wedges  either  over  or  under  the 
standard  thickness  (1  in.).  The  adjustable  gage  then  comes 
in  very  handy  for  checking  up  the  work  and  proving  that 
the  shoe  or  wedge  has  been  accurately  planed  down  to  the 
marks. 

As  illustrated,  the  gage  is  made  of  a  piece  of  ^-in.  square 
stock,  6  in.  long,  drilled  and  tapped  at  one  end  to  take  a 
^-in.  knurled  thumb  screw.  This  thumb  screw  holds  thi- 
scriber  which  is  bent,  hardened  and  ground  to  a  point  at  one 
end  and  is  adjustable  in  or  out. 


GAGES  FOR   DRIVING  BOX  WORK 

BY  J.  H.  HAHN 

In  a  locomotive  repair  shop  where  large  numbers  of  new 
driving  boxes  are  laid  out  at  a  time  preparatory  to  being 
machined,  the  combination  square  and  centering  gage  shown 
in  the  illustration  will  be  found  a  convenient  tool.  It  is 
made  of  ^-in.  by  2-in.  stock,  cut  and  bent  to  the  shape 
shown.  The  6-in.  arm  is  at  right  angles  to  the  long  arm 
and  the  extension  that  bears  on  the  shoe  and  wedge  face  of 
the  driving  box  has  been  lengthened  so  as  to  maintain  the 
gage  at  right  angles  with  the  center  line  of  the  box.  With 
the  gage  in  place  a  line  scribed  on  the  left  side  of  the  6-in. 
arm  will  reproduce  the  shoe  and  wedge  face  on  the  face  of 
the  box.  It  is  then  easy  to  lay  out  the  driving  box  for 
slotting,  or  to  center  a  bar  for  the  boring  out  of  the  crown 
brass. 

A  2-ft.  square  and  a  centering  gage  would  ordinarily  be 
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Combinahon  Square  and  Cenferinff 
Gage  hr  Dri/mg  Box. 


Two  Gages  Used  in  the  Norfolk  &  Western  Shops 
at  Bluefield.  W.  Va. 

necessary  in  "  .ing  out  a  driving  box  and  the  combination 
of  these  two  i.ols  in  one  eliminates  many  false  moves  and 
results  in  a  considerable  saving  of  time.  The  tool  has  proved 
its  value  in  the  Norfolk  &  Western  shops  at  Bluefield,  W. 
Va.,  where  it  was  first  introduced. 

ADJUSTABLE  SHOE  AND  WEDGE  GAGE 

The  adjustable  shoe  and  wedge  gage  illustrated,  while 
comparatively  simple  in  construction,  has  been  a  good  time 
saver  in  laying  out  driving  box  shoes  and  wedges  preparatory 


PRINCIPLES  OF  THE  GENERATION  AND 

APPLICATION  OF  HEAT  IN  STEEL 

TREATING* 

BY  A.  F.  MAC  FARLANDt 

The  primar>'  considerations  in  the  heat  treatment  of  steel 
are  the  generation  of  heat  and  its  subsequent  application  to 
the  metal  undergoing  treatment.  Discussion  of  such  a  large 
subject  is  something  of  a  problem  because  so  many  important 
points  have  to  be  considered  and  it  has  been  deemed  ex- 
pedient to  deal  only  with  the  fundamental  principles  in- 
volved, as  exemplified  in  some  of  the  methods  in  use  at  the 
present  time. 

Ideal  heat  treating  conditions  would  be  realized  if  we 
were  able  to  transmit  simultaneously  to  each  molecule  of 
steel  a  certain  given  amount  of  heat  in  a  certain  given  time. 
This,  however,  in  practice  is  not  attainable  for  reasons  that 
appear  obvious  upon  consideration  of  the  inherent  properties 
of  steel,  particularly  its  specific  conductivity.  As  an  illustra- 
tion of  the  ideal  situation,  assuming  that  we  have  a  solid 
sphere  of  steel  suspended  by  some  means  in  a  hollow 
spherical  muffle  which  is  heated  uniformly  all  over,  the  ideal 
is  approached,  obviously,  as  the  size  of  the  steel  sphere 
decreases.  In  an  effort  to  approach  as  nearly  as  possible  to 
the  ideal  in  heat  treating,  fuel  and  furnace  engineers  have 
brought  out  a  vast  number  of  burners  and  furnaces  of  vari- 
ous types  and  designs,  many  of  which  are  on  the  market 
at  the  present  time. 

In  industrial  heating  there  is  no  general  agreement  as  to 
what  to  use  as  a  heating  element  and  what  sort  of  furnace 
to  use  it  in.  No  single  type  of  furnace,  fuel  or  system  is 
applicable  to  all  problems.  Quality  of  product  and  cost  of 
manufacture  are  the  basis  on  which  the  selection  of  the 
method  of  heat  treatment  should  be  determined.  Obviously, 
it  would  not  be  feasible  from  a  practical  standpoint  to  treat 
18-lb.  high  explosive  shells  in  small  electric  furnaces,  nor 
would  it  be  advisable  to  treat  small  steel  balls  in  a  gas 
furnace  with  a  6-ft.  by  4-ft.  hearth.  Each  class  of  work 
calls  for  its  own  special  arrangement  for  heat  treating,  hence 
we  have  such  a  great  variety  in  furnace  design  and  methods 
of  heat  generation. 

A  table  of  fuels  commonly  used  for  heat  treating,  with 
their  relative  heating  values  and  costs,  is  given  below. 
Electricity  has  been  classed  here  as  a  fuel,  inasmuch  as  this 
paper  deals  with  it  primarily  as  a  means  of  heat  generation. 
The  figures  for  fuel  oil,  city  gas  and  electricity  are  based 
on  recent  prices;  however,  it  is  not  desired  that  any  of  these 
computations  be  taken  authoritatively,  for  in  these  days  of 
fluctuating  prices  the  computations  of  today  are  entirely 
upset  by  tomorrow's  quotations. 

A  great  many  mistakes  have  been  made  in  selecting  a 
fuel  from  a  table  of  this  nature.    It  is  true  that  these  figures 

•Abstract  of  a  paper  read  before  the  Clricago  Section  of  the  Steel  Treating 
Research  Society,  January  14,  1918,  by  A.  F.  MacFarlar;d,  metallurgist, 
T_'.  S.  Ball  Bearing  Manufacturing  Company. 

tMetallurgist,   United   States   Rail    Bearing   Manufacturing  Company. 
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represent  accurately  the  calorific  value  of  fuels,  determined  comparatively  recent  years  that  furnace  men  have  been  awak- 

by   careful   experiment    in   the   laboratory.      However,    the  ened  to  the  crying  need  of  better  furnaces.    With  this  awakra- 

actual  calorific  power  obtained  in  practice  depends  entirely  ing  has  come  the  electric  furnace,  new  systems  for  burning 

upon  the  method  of  burning  the  fuel.     For  example,  the  old  oil,  gas  and  coal  and  the  basing  of  recent  furnace  design  on 

style  oil  burner  of  the  forge  shop  will  not  give  the  calorific  sound  scientific  principles. 


value  from  one  gallon  of  oil  that  the  recently  perfected 


The  Relative  Heating  Values,  Costs  and  Buying  Powe; 
B.T.u.  FOR  Fuels  Used  in   Heat  Tbeating.  Includin 


Price  basis 

Electricity    01perkw.hr. 

Gas- 
City   gas 75  per  1,000  cu.  ft. 

Natural  gas 50  per  1,000  en.  ft. 

Producer  gas 10  per  1,000  cu.  ft. 

Oil- 
Crude     075  per  gal. 

Kerosene     140  per  gal. 

Coal- 
Bituminous     .    ...   9. bO  per  ton 


[NG   POWEIL 

OF  One  Cent  in 

1ncludin( 

Electricity. 

Number  of 

B.t.u.  for 

B.t.u.  basif 

one  cent 

3,412  ; 

3,412 

600 

8,000 

950 

19.000 

145 

14,500 

146,000 

19,466 

132.000 

9,420 

14,000 


20,473 


vaporizing  system  for  burning  oil  will  give.  Oil  bills  have 
been  cut  in  half  by  replacing  the  old  style  burners  with  this 
improved  system. 

The  means  used  for  the  generation  of  heat  also  bears  an 
important  relation  to  the  quality  of  the  product.     A  fuel 


which  carries  a  considerable  percentage  of  sulphur  has  a  dele 

terious  effect  on  steel  when  the  products  of  combustion  come     used  at  the  present  time  for  a  large  number  of  heat-treating 


Electric  furnaces  used  in  commercial  heat  treating  may  l»e 
roughly  classed  under  two  heads: 

1.  Wire-wound  furnaces,  where  the  resistance  material 
consists  of  wire,  usually  composed  of  an  alloy  of  nickel  and 
chromium,  and  useful  for  temperatures  up  to  about  1,80<) 
deg.  F.  These  furnaces  range  in  size  from  small  laboratory 
furnaces  to  muffle  furnaces  with  chamber  dimensions  of  24 
in.  by  24  in.  by  48  in. 

2.  Carbon  resistance  furnaces  where  the  resistance  ma- 
terial is  carbon.  Small  furnaces  of  this  type  may  be  used  for 
relatively  high  temperatures  and  are  suitable  for  treating  high 
speed  steel  and  even  for  melting  a  quantity  of  brass.  The 
construction  of  wire- wound  furnaces,  is  very  simple  if  the 
necessar>'  materials  are  at  hand,  and  they  afford  the  nearest 
approach  to  ideal  heating  conditions.  This  is  especially  true 
where  the  work  is  suspended,  and  receive."^  heat  from  aU 
sides,  both  by  radiation  and  by  conduction  through  the  at- 
mosphere. 

Gas  and  oil  furnaces  are,  perhaps,  the  most  wideh*  used 
for  commercial  heat  treatment,  and  on  account  of  lack  of  time 
only  a  few  of  the  many  possible  designs  will  be  commented 
upx)n. 

In  the  case  of  the  simple  underfired  furnace  which  is  being 


in  contact  with  the  metal.  Oxidizing  atmospheres  in  the  fur 
nace  cause  excessive  scaling  and  sometimes  troublesome  decar- 
bonization  of  steel  surfaces.  The  ease  with  which  furnace 
atmospheres  are  able  to  be  maintained  depends  largely  upon 
the  flexibility  of  the  medium  of  heat  generation.  Bv  flexibility 


operations,  the  combustion  takes  place  below  the  hearth  and 
the  hot  gases  pass  around  the  sides  of  the  hearth  into  the 
heating  chamber.  Obviously,  the  edges  of  the  hearth  wiU 
heat  first,  and  any  stock  placed  in  the  furnace  near  the  edge 
of  the  hearth  will  heat  locally  in  the  place  which  is  nearest 


is  meant  the  ease  with  which  the  fuel  lends  itself  to  producing  the  edge.     This  can  be  overcome  to  some  extent  by  building 

either  oxidizing  or  reducing  atmospheres  in  the  furnace.    Gas  up  the  sides  of  the  hearth.    This  arrangement  also  stops  any 

and  oil  are  more  easily  controlled  in  this  respect  than  coal  or  overloading  at  the  sides  of  the  furnace  and  tends  to  prevent 

coke,  depending  somewhat  on  the  facilities  for  burning  them,  cutting  action  of  the  gases  near  the  hearth  line.     There  is 

while  electricity  is  an  ideal  heating  medium  for  producing  no  need  to  build  these  sides  beyond  a  certain  height,  for  once 

neutral  atmospheres.     In  hardening  a  number  of  small  parts  properly  guided,  the  hot  gases  by  nature  will  continue  in  an 

a  short  time  ago  in  an  electric  furnace  and  quenching  them  upward  direction  to  the  roof  of  the  furnace.    The  location  of 

from  1,500  deg.  F.,  not  one  showed  the  least  sign  of  scale  the  vents  in  a  furnace  is  important  and  they  should  not  \ye 


or  oxidation.  An  investigation  of  the  matter  showed  that 
a  new  piece  of  insulating  brick  placed  in  the  furnace  was 
responsible  for  the  phenomenon  as  it  contained  a  substance 
which  produced  a  strongly  reducing  atmosphere  in  the  fur- 
nace. This  phenomenon  should  prove  of  interest  to  a  manu- 
facturer who  is  treating  parts  where  even  the  thinnest  scale 
is  undesirable. 

The  cheapest  fuel,  on  a  strictly  B.t.u.  or  calorific  basis, 
is  not  often  the  cheapest  fuel  for  heat  treating  steel,  when 
all  the  factors  which  have  a  distinct  influence  on  the  sub- 
ject are  taken  into  consideration.  There  is  always  a  right 
fuel  for  the  particular  heat  treating  operation  at  hand,  and 


put  in  the  roof,  where  they  will  allow  the  hot  gases  to  escape 
and  be  wasted.  Certain  efficient  types  of  furnaces  are  de- 
signed to  use  the  exhaust  gases  in  preheating  the  air  before 
it  goes  to  the  combustion  chamber. 

In  connection  with  furnace  design,  mention  of  furnace 
capacity  and  overloading  is  opportune.  In  no  case  should 
a  furnace  be  loaded  full  with  carbonizing  boxes,  for  instance, 
that  rest  directly  on  the  hearth  and  are  closely  packed  to- 
gether. It  is  necessary  that  space  be  left  for  the  free  circu- 
lation of  the  hot  gases  or  the  charge  will  not  be  uniformly 
heated. 

Over- fired  furnaces  have  many  adherents,  but  as  a  rule 


each  problem  should  be  thoroughly  studied  and  understood  if  they  are  adaptable  only  to  low  charges.  When  the  charges 
the  best  solution  is  to  be  had.  In  heat  generation  and  ap-  are  high  there  is  a  tendency  to  overheat  the  top,  and  this 
plication,  the  human  element  plays  a  very  important  part,  feature,  combined  with  a  cold  hearth,  make  uniform  heating 
The  manufacturer  who  invests  in  expensive  furnaces  and  practically  impossible.  The  advantage  of  this  type  of  fur- 
fuel  equipment  makes  a  grave  mistake  if  he  fails  at  the  same  nace  is  the  ease  with  which  the  material  to  be  heated  may  be 
time  to  invest  in  a  suitable  amoimt  of  brains  to  operate  this  handled. 

equipment  for  him  efficiently.  Fool-proof  heat-treating  equip-  It  is  unnecessary  to  go  into  the  design  of  coal-fired  fur- 
ment  is  still  a  thing  of  the  future,  although  considerable  naces  because  of  the  fact  that  they  are  being  rapidly  replaced 
progress  along  the  lines  of  automatic  temperature  control  by  equipment  using  oil  or  gas.  However,  powdered  coal 
has  been  made,  resulting  in  various  appliances  which  tend  to  could  probably  be  used  to  distinct  advantage  in  some  heat- 
minimize  the  difficulties  encountered,  especially  on  very  large  treating  operations,  and  the  field  for  the  use  of  this  fuel  is 
installations,  where  uniformity  is  as  important  as  the  enor-  being  rapidly  extended,  due  to  its  decreasing  cost, 
mous  production.  In  regard  to  forging  furnaces,  it  seems  to  be  a  prevalent 
Furnace  builders  up  to  the  past  few  years,  with  a  few  idea  that  any  manner  of  heating  device  will  suffice  to  bring 
possible  exceptions,  seem  to  have  been  in  a  dormant  state,  steel  to  the  proper  temperature  for  forging,  but  on  the  con- 


While  pyrometr)',  metallography  and  other  related  branches 
of  steel  treatment  were  making  rapid  progress,  it  is  not  until 


trar\-  too  much  care  cannot  be  taken  in  the  furnace  design. 
"Dupping"  heats  as  well  as  "soaking"  heats  are  equally  to  be 
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avoided,  and  the  turiuaes  mu-t  be  designed  to  give  a  uniform 
heat  throughout  the  .-^tock. 

In  conclusion  it  is  perhaps  wise  to  re-emj>hasize  the  im- 
portance of  heat  treatment  of  steel  and  to  urge  a  continual 
Study  of  the  sul)ject. 

RAILWAY  SHOP  FANS  AND  BLOWERS 

BY  J.  H.  WICKMAN 

The  increasing  use  of  blower  and  suction  tans  tor  dif- 
ferent cla>ses  of  work  around  railway  repair  shops,  makes  it 
imperative  that  there  should  be  a  Ijetter  understanding  of 
the  reijuirements  for  a  successful  blower  installation.  Too 
often,  altliough  the  purchaser  knows  exactly  what  work  he 
wants  the  blower  to  do,  he  has  not  the  engineering  knowledge 
necessar}-  to  figure  out  what  size  of  machine  will  be  required 
to  do  it  and  how  much  power  it  will  take.  In  this  case  the 
specifications  are  usually  left  to  the  manufacturer,  who  guar- 
antees to  sup])ly  a  certain  amount  of  air  at  a  specified  pres- 
sure, and  is  not  so  much  interested  in  the  efficiency  of  the 
installation  as  a  whole. 

There  are  a  number  of  items  to  consider  before  ordering 
a  new  blower,  and,  as  stated  before,  it  is  usually  better,  on 
account  of  a  more  intimate  knowledge  of  what  is  needed  for 
the  ])urchaser  to  solve  his  own  problem.  The  purchaser 
should  consider  in  detail  the  recjuirements  of  the  service 
the  fan  is  to  perform,  and  in  making  his  order  be  able  to 
specify  the  size  of  fan,  rating  of  the  motor,  the  amount  of 
air  pressure  and  the  volume  recjuired,  the  speed,  pulley  sizes, 
etc. 

As  to  dcteniiining  just  what  the  specifications  shall  be  in 
a  particular  case,  undoubtedly  the  best  method  is  to  study 
an  existing  installation  with  similar  characteristics.  As  an 
example,  suppose  a  new  blower  installation  is  to  be  put  in 
for  the  jiurpose  of  conveying  shavings  away  from  the  mill 
room  machinery.  What  size  of  motor,  fan,  pulleys,  etc.,  will 
be  re(iuired?  \Vhat  is  the  requisite  speed  and  air  pressure? 
A  careful  study  and  possibly  a  test  of  a  blower  already  in 
operation  under  similar  conditions  and  working  satisfactorily 
will  give  the  data  on  which  to  base  specifications.  Speeds 
may  be  taken  by  speed  indicators  or  revolution  counters,  and 
the  pulley  diameters  ma\-  be  measured.  Air  pressures  may  be 
taken  by  means  of  the  familiar  U  tube,  and  power  intake 
may  be  measured  by  electric  meters.  In  case  the  existing  in- 
stallation was  not  entirely  satisfactory  and  did  not  produce 
enough  pressure  to  carry  off  the  shavings  and  refuse,  it  would 
be  advisable  to  speed  it  up  and  take  data  when  it  was  oper- 
ating satisfactorily.  This  can  always  I)e  done  by  changing 
the  size  of  pullet»s  for  a  short  period  of  time  while  taking 
the  readings. 

The  air  pressure  will  be  found  to  vary  as  the  square  of 
the  velocity;  that  is,  if  the  pressure  is  to  be  doubled,  the 
velocity  must  be  increased  four  times.  In  order  to  illustrate, 
consider  the  following  simple  problem:  If  a  fan  produces 
one  ounce  air  pressure  at  2,800  r.p.m.,  what  pressure  will  be 
ol)tained  by  speeding  up  the  blower  to  4,000  r.p.m.?  When 
stated  in  the  form  of  a  proportion  the  rule  set  forth  be- 
comes : 

1  :  X  ::  2,800=   :  4,000- 
4,000-          100 
X  = = 


at  4,()()0  r.p.m.     Let  X  etjual  the  retjuired  power  and  express 
the  above  rule  in  the  form  of  a  proportion: 

'35   :  X  ::  2,800-'   :  4,000-' 
4,000"- 

X  =  .S5  X 

2,800-' 
35x1,000 


2,800-  49 

X  =  2.04  ounces  of  air  pressure  at  a 
speed  of  4,000  r.p.m. 

In  regard  to  the  power  required  to  drive  the  fan  or  blower 
when  speeded  up,  it  will  be  found  to  vary  as  the  cube  of  the 
velocity— that  is,  if  the  velocity  is  doubled  the  power  required 
will  be  increased  eight  times.  This  rule  may  be  illustrated 
by  the  following  problem:  If  a  blower  revolving  at  2,800 
r.p.m.  requires  35  hp.  to  drive  it,  how  much  would  be  required 


343 
=   102  hp. 

In  conclusion  it  may  be  stated  that  while  the  above  method 
of  figuring  on  a  blower  installation  may  not  be  strictly  scien- 
tific and  according  to  the  best  engineering  standards,  it  will 
give  c|uick  and  reasonably  accurate  results. 


POLISHING  ASH  PANS  IN  FRANCE 

FROM  A  LIEUTENANT  OF  THE  SHOP  REGIMENTS 

I  have  just  been  reading  the  .August  nunii)er  of  the  Kail- 
way  Mechanical  Engiiwcr  and  have  showed  it  to  the  French 
railroad  officers.  They  were  particularly  interested,  hut  their 
point  of  view  is  so  different  from  ours  that  it  is  almost  impos- 
sible to  make  any  comparisons  of  work  or  methods  in  the 
shop.  While  they  do  waste  a  lot  of  energy  in  polishing  up 
the  a.shpan  and  putting  "inlaid  patching"  on  the  bumper 
l)eani,  they  finally  end  up  by  turning  out  a  locomotive  that  is 
right  and  will  stay  right  for  a  long  time. 

The  French  workmen  start  work  at  6:00  a.  m.  or  rather 
about  6:15  and  do  about  three  hours'  work  l)etween  6  and  12. 
At  12  they  start  to  go  home,  or  rather  they  start  to  go  home 
at  11:45,  and  do  not  return  until  2:00  p.  m.  Work  starts 
at  2:10  p.  m.  and  continues  until  about  7  p.  m.  Altogether 
about  five  hours  of  work  in  a  really  good  shop  is  all  they  do 
in  the  entire  day,  but  they  do  it  right.  The  ashpan  is  just 
as  carefully  fitted  up  as  the  valves. 

At  first  I  could  not  understand  how  they  set  the  valves, 
but  finally  discovered  that  the  valve  motion  was  so  carefully 
fitted  up  in  the  machine  shop  that  it  was  not  necessary  to 
make  adjustments  after  it  was  applied  to  the  locomotive. 

The  adjustable  type  of  wedge  which  we  use  in  America 
made  quite  a  hit  with  the  French  officers,  ])ut  many  of  the 
large  engines  here  do  not  have  wedges — the  box  is  pretty 
tight  fit  in  the  jaw  and  they  claim  there  is  only  one  milli- 
metre wear  in  the  jaw  each  year.  It  sounds  a  bit  fishy  to 
me,  Imt  I  am  no  longer  surprised  at  anything. 

These  locomotives  are  in  sjdendid  condition — they  run  as 
smooth  as  an  eight-cylinder  autoniol)ile — not  a  pound  any- 
where. 

The  title  "engineer"'  over  here  covers  a  multitude  of  sins — 
an  engineer  wanders  about  and  looks  wise,  if  possible — so 
far  as  I  can  di.scover,  he  never  by  any  chance  does  any  work 
except  to  discuss  technical  subjects  from  the  purely  scientific 
standpoint  without  arriving  at  any  conclusion.  Perhaps  I 
shall  revise  all  my  opinions  next  week,  so  I'll  go  no  farther 
with  them  now. 

I  can  now  speak  very  much  better  French  than  when  I  first 
arrived  and  hope  to  be  proficient  in  a  couple  of  months. 
The  French  people  are  very  much  pleased  because  our  boys 
all  started  in  at  once  to  learn  French.  The  British  make 
ver>'  little  effort  in  that  direction,  and  the  French  have 
noticed  it. 

From  all  indications  the  railroad  shops  are  to  all  effects 
and  purposes  strongly  unionized.  I  am  amazed  that  the 
French  army,  which  is  a  very  efficient  machine,  has  not  taken 
over  the  railroads  also.  The  French  workmen  go  at  exactly 
the  same  pace  as  in  peace  time  and  they  spend  just  as  much 
time  in  polishing  the  ashpan  and  putting  inlaid  patches  on 
the  bumper  beam  as  they  ever  did.  In  this  little  shop  there  is 
enough  copper  and  brass  to  supply  a  whole  railroad. 
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SOME  INTERESTING  BOILER  SHOP 
EQUIPMENT 


BY  F.  W.  SEELERT 


The  machines  illustrated  in  this  article  were  built  sev- 
eral years  ago  at  the  Shoreham  shops  of  the  Soo  Line 
and  have  proved  to  be  entirely  practicable  and  econo- 
mical, both  in  operation  and  in  upkeep.  The  hydraulic 
superheater  flue  tester,  Figs.   1,  2  and  3,  was  designed  by 


from  which  the  flues  are  entered  is  shown  more  in  detail 
in  Fig.  2,  and  Fig.  3  shows  the  rear  or  piston  end  of  the 
machine  with  the  adjusting  screw  and  wheel. 

The  cylinder  is  a  7-in.  double  extra  hea\'y  pijje  23  ft. 
6  in.  long,  the  inside  of  which  is  bored  out  to  ''4  in.  di- 
ameter for  a  length  of  about  1 2  ft.  from  the  back  end  toward 
the  center,  in  order  to  provide  a  good  finished  surface  for 
the  hydraulic  leather  packed  piston.  The  front  end  of  the 
c}  Under  is  closed  by  a  removable  cap,  which  is  tightened 
b\-  a  substantial  clamp  arrangement  operated  by  a  screw  and 
hand-wheel.  The  details  of  this  design  are  shown  in  Fig. 
2.  The  piston  in  the  back  end  of  the  cylinder  can  be  fitted 
to  extension  pipes  of  -suitable  lengths,  so  as  to  take  care  of 
flues  from  12  ft.  to  23  ft.  in  length.  The  ends  of  the  flue 
and  also  the  front  end  of  the  cylinder  are  sealed  watertight 
b}-  means  of  hard  rubl^er  rings  inserted  in  the  cylinder  cap 
and  the  piston  respectively. 

In  operating  the  machine  a  flue  is  placed  in  the  cylinder 
and  properly  tightened  up,  the  space  around  it  l>eing  filled 
with  water  by  simply  opening  the  cock  shown  on  top  of  the 
cylinder  in  Fig.  2.  After  the  cylinder  is  filled,  the  pressure 
is  raised  by  the  little  hand  pump  shown  at  the  left  in  Fig. 
2.  A  few  strokes  are  sufficient  to  give  a  pressure  of  450  lb. 
or  500  lb.  and  the  flues  are  then  insjjected  through  the 
opening  in  the  front  cylinder  cap.     An  electric  light  bulb, 


Fig.  1 — Hydraulic  Superheater  Flue  Tester 

the  boiler  shop  foreman,  Martin  Sobraske,  who  has  a  patent 
pending  on  it.  The  outstanding  feature  of  this  machine  is 
the  testing  of  flues  under  actual  working  conditions  by  hav- 


Fig.  3 — Back  End  of  Flue  Tetter 

fastened  in  a  similar  opening  in  the  piston  on  the  other 
end  of  the  flue,  provides  proper  illumination  for  the  inspec- 
tion and  any  leak  will  be  readily  detected.  This  machine 
gives  an  accurate  test  for  flue  defects  due  to  unsound  welds, 
pit  marks,  etc..  and  it  paid  for  itself  in  a  short  time.  A 
set  of  flues  when  put  into  a  boiler  without  being  tested 
usually  contains  one  or  more  that  leak  due  to  defective  welds 
and  the  cost  of  removing  and  replacing  one  leaky  flue  in  a 
l)oiler  is  greater  than  the  cost  of  testing  the  whole  set  in 
the  machine  described. 

SUPERHEATER    FLUE    SWAGER 

A  very  compact  and  well  designed  pneumatic  swager  for 
superheater  flues  is  illustrated  in  Figs.  4  and  5.  The  frame 
of  this  machine  is  built  up  of  two  10-in.  channels  con- 
nected by  suitable  angle  irons  and  straps,  the  upper  part 
containing  an  8-in.  freight  car  brake  cylinder.  The  cylin- 
der is  fitted  with  a  piston  whose  stem,  2^ -in.  in  diameter, 
passes  downward  through  the  lower  head,  .\round  the  stem 
there  is  a  heavy  compression  spring  acting  on  the  lower  face 
of  the  piston  and  the  lower  end  of  the  piston  rod  carries 
a  follower  for  the  upper  die.  This  acts  as  a  ram  for  the 
swaging  process.  The  dies  are  forged  solid  from  steel  loco- 
motive axles.  As  originally  designed,  it  was  necessary  for 
ing  the  pressure  applied  from  the  outside.  Fig.  1  shows  the  operator  to  step  on  a  foot  treadle  for  ever>'  stroke  of  the 
the  general  appearance  of  the  tester,  which  is  mounted  on  piston,  and  to  eliminate  this,  the  swager  was  equipped  with 
the  concrete  retaining  wall  of  the  flue  rattler.    The  front  end      the  automatic  valve  shown  in  Fig.  5.     .\  1^  j-in.  three-way 


Fig.  2— Showing   Front  End  of  Flue  Tester 
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I  ill'    iii.rva-iiiL;    ii-r   <il    l>l<>uir    ami    -uitidii    Ian-    !<a-   dil  1"-  iM'-                 ';    •'-.>'•.:'":".";■ 

iVmil  .Ia»i>  ..]■  work  aroun.j  railua>    ivpair  -l.n|.-.  inakv-  it  ,^^  ...lulu-iun  it  mav  l.c  >tatf.l  llial  ul.ilr  tlu-  al,<)ve  nvthoit 

imiu-nrti'vv.tlial    ll.rrr    -Imuhl    lu    a    IhIM-    un.lrtMan.l.i..:    .-i  ,„•  ,-,.^„.jn-  ....  a  I.I-aut  in^allati.m  mav  not  1  .■  Mri.  tiv  m  iai- 

tlu-.n.,u.m]iu-IU^    l..r   a    Mi..r--lul    l.lourr   inMal  al.on.       loo  ^.^.^    ^^^^^  ^uvonlinL;  I.,  tlu-  hr-t  rn-nuvrinu  Man-lanU.'  u   uill 

«.rirn;  ;althuud.    tlu-   pun  l.aMf   kmm^   .Aa.dy    uhal    work    lu  ^j,,.        „  |^  ,„„i  ,vaM;n,,l.l\   a.  airair  .v-till-.                     -.     ,.-  .  • : 

uatit>  \\w  l']o\viT  lo  do.  lu-  ha-  luit  tlu.-  timiiu-»-nm:  kmi\vli-tlu>  •                                                   ,:     ..••;-■ 

nOti'^sarv  ti>  titiuri- out  what  -i/*-  ol'  nia«liint    will  in.-  ri'|Uinl  -  -                                         ■■-*:.. 

tailoTl'afur  him-,  nuuh  lu.wii-  it  w                    In  thi.-.  <  a.-i-  tlu  F'OLISHINr,   .\SH    I'ANSIX    FH.XNCH 
*!•(•«  ituatitHi-  an-  u-iiaM\  lift  lo  tlu-  Mianuia.  tuirr.  mIu*  uiiar 
anti-r-  t»»  »u|ip.K  a  icrtain  anmuiit  ot'  air  at  a  -|>r.  ihnl  pn- 

Hiro,  aiul  i-  HuVM)  nmrh   intm-tui   1.1  tlu-  nYu  u-n.  v  .;t   the  ...    ,  ,,_^^^.  j^_^,  ,^^^,,^  u:,.\u'z  tlu    Aum.M  nmnlKr  .,1   tlu    l<  :il- 

inrlallaiuatus.a  whoh-.                                  ,    ■    ■_       .^.,.  .^,,,.  .1/,  ,//,;;//,■,;/  l:iV'Uh,r  and  haw  -liowrd   it  to  tlu-  livn.li 

^  .;^i:hl-n-  aiv  a    ninnlK,    oi    it.n>-  ,0  .  nn-nh-r  l.rjurc-  ordmn:.;  railn.ad  <.M!,vrs.      1  hrv  wnv  |Mrti(UlaiIv  Jnti-rrMC-.l.  hut  thrir 

:a=1io\v  hlovvcr.an.h  a-  -tatol  hrlorr,  it  1-  u-uallv  htttrr.  on  j„,j,„  ,,,•  ^.j^.^^.  j^  ^,^  .liflVrnit  from  our.-  that  it  i-  almo-t  imp.;- 

U*Vr.un.l.ol   ;t.m..rt-  llllunatr  kiumh-d.m-  ol    what   1-  lu-.dr.l    lor  ^j,,,^,   ,„   „,^,,.^,   _^„^    ..,„,,,;,H-on>   .a"    w.ak   or   nu-tho.l-    in    tlu- 

-tIic-.|.urdu>.:r.to    -..Iv.     h,-    own    pn.l.K-m.       Mu    punha-or  ^,_,,|,      ^^i^j,^.  j,^^,;  ^,^^  ^...^^j^.  ^   ,^^j  ^^,.  ^.^^^.j.^^.  j^^  ,,„ij.i,j„^  ,,,, 

4Ha.M    ..Mw.Kr   .in,  .u-ia;l    tlu-    rr.|Uir.  nu  ni-    ..t    t  u-    -v-rvu.  ,,^^.    ,^^^^^^,^^^    and'puttin-  -inlaid   patdiin'/-  on   tlu-   i,ump.-r 

liu-.lau  i>  t..  iH-rtHnn.  an.l   in  makim:  hi-  onUr  Ik-  ahU-  t..  ,^^.^,,,^   j,,^.^   ,-,,.^„^.  ^,,,,,         ,,^.  .^,,„j,^.^,  „^,i  .,  1,,.  .^mntiw  that  i^ 

;^.,edfv.th.-  MM-:.^f.fan.  raiinu  ol   ihr  m..t..r.  tlu-  amount  ..I  ,.j^,,,  .„„,\,i„  ^,:,,.  .j^,,,  ^..^  ,  i„„.  tinu-. 

a.r  im'>ruN>  :nul-ihv-v..hinu-  n-.,,iirr.l.  ilu-  -p.-r.l.  pulloy  ../.-.  .,.,^^.   ,,^^.,^^  ,^   w.irkm.  n   -tart   w.u-k   at  (.:(»<>  a.   m.   or  ratlur 

•^'!^:." ,  :.■.:•■■■■"•••■"                                         .       .           1     11  1      •  ahi  ut  <> :  1 5  and  do  ah.iut  thn-t-  h.;ur-"  work  lKtwi-(-n  (I  aiul  12. 

A>  toxK-tertmnmy  ju-t  wh.a  tlu   -p.-.  iiu  atmn-  -hall  l.r  in  _^,  ,  _,  ,,,^,^.  ^^.^^.^  ^^^  ^,,^  ,,,  ,,^^._  ,^,.  ^,^,,,^.^  ^,^^.^   ^^.^^.^  ,^^  ^^^  ,,,  ,^, 


.a.  partuular  ca.-iv  nn.i.>ul.t,-.lly  tlu-  l.-t   nutluul   i-  to  -tudy  ^^^   ^  ,  ^.^.and  (h.  not  n-turn  until  JidO  p'.  m.     Work  -tart^ 

iiij,  VMSt.nc;  installatu.n   with  .-similar  .  harac  tm.-tu -.      A-  an  .^^  _,.,,,  ^^    ^^^    .^^^^j  ,.,„„j„^,,...  ^„.,j,  .,,,„^,t  7  p.  m.     Ah..-(-tlu-r 

.  xamplr.  >.upp..M-  a  mw    l.l.m.-r  in-tallatu.n    i:^  to  hr  put    in  ,^,^^,^j,  ,.^.^.  ,,,,^j^^  ,^f  ^^.,_,.,^  j,^  _^  ^^,,^„^.  ^,,,^,,  ^j,        j^  .^„  j,,^,^   ,,,^ 

t.,r  tlu-  piirpo.^.-  ol   (..nxvytn^  -hav.n-  away   tr.,m  th.-  mi  .^^  ^,,^.  ^,,^,j^^,  ^,^^^.    ,,^^j  j,^^.^.  ,,^^  j,  ^•j,_,,^,       ,  ,^^.  ^^^,^  ^_^,_  j^^^^^^ 

r.M>m  niad.HK-rv.     W  hat  -./a-  ..I  m..t..r.  tan.  pu  K-y<.  it...  will  ^^.  .  ^,^,.j^,],,.  ,-,j;.,,         ^,^  ,j,^.  ,._,,,.^.^ 
:lx-.rr.,i.ir.d:      W  hat   .-  tlu;  .v.,uiMt.-  -pcc-.l  and  air  pr.--urc.. ,  ^^    ^-^^^ -,   ^.^^^^,^,    ^^^_^    ,„„|,r,,a,ul   lu,w  ,lu-v    -,-t    llu-   vaKa-. 

A  rarclul  .Mtuly  and   po-.h  v  a  l.-l  ol    a  hl.nur  already  in  ,^^^^  j.^^^^,,^.  ,,i^^.„^.^,^^,,,  ,,,„  „„,  ^.^,,^.^,  ,„.„i,,„\,,,  .„  ,„r.-tullv 

,.j.-rai.m,  uml,-r.imdar..m.l.tu.n-  an.l  work.m:  -at..<la.  Ion  y  ^.^j^,^,         -.^^  ^j^^^  ^^^^^^,,^.^^^.  ^^^^^  .^  ^^_^^  ^^.^^  necessary  to 

wdl  uiw  t  u'  (hita  on   wiu  1   to  ha-e  >pt'rilu  ation-.      >])Ord>  ,         ',.  .        .  '         r    1  .     ,1      1  .-       ' 

,  ,        ,  .  ■     1-  1     •  .  I  makr  ailui-tm.-tit-  alt.-r  it  wa-  applu.l  to  tlu-  l.;.  om.tivc. 

nia\  K' laki-ii    -\   -in-id  indualor-  or  r.-voiuti.m  ..anitt-r-i.  ana  ....         ,.         11.  .•         1  i  •  1  ■       \ 

,    ■    -.,.,.       •      '  ,  1       »•  1  I  hi-  adiu-tahlf  t\|i<-  ol    wi-dm-  wliuh   ur  u-c   in    Amt-ru  a 

thr  inilh  v.dtanv.  li-r-  max   I..- me  i^ur.-d.     .\ir  pr. --ur.--  max   !•.  ,  .-         ,.       •.'       ,       11       .•.•  1     .  .•  .1 

,    '      .    ■  ■:.,-..,.        .,       ,  '  ,  ■    :    ,  mad.-  ouit.-  a   hit   xxith   tlu-   |- rm.  h  ottui-r.-.  liut   main    ol    tlu- 

takon  I'V  nuaii?  ol.  u\c  tanii  lar  I    tutu-,  and   powi-r   intakr  ,  '     .  1.1  1  .1      1        •' 

,     -       '  ,  .        ,  ,  I  •     •        •  larm'  .-nuiiu-    h.r.-   i|o   imi    have   xxulu'.'--   the   itoN    1-    pri-ttv 

niav    K-^  niva-urcd  hv  c'lr.  trii   nil  t.-r-.      In  .  a-i-  tlu-  e\i-tinu  in-  .•   1.    .-.    -      .1       •  1   .1  1    •       .1  •         i  w' 

:,.  •.  '"*•""        '.      .  .    .  Ill  I  tmht   111   111  tlu-  law   and  thex    ilaini  tlu-iH"  is  onlx"  oiu-  milli- 

>lal  athiil  Wa>  iHit  vlUin  fx    >ali>la.  t.>r\    .iiid   did   iujI   iiro.Uu.-  .1       •  r  1.  i         1  •.    .-   i       . 

,  uuLim  1^  •   .    ^.  ..."  .  .'  ,,  nu'tn-  x\i-ar  in   tlu-   )aw    .  a.  h   x.ar.      It    -ound-  a  hit    li-lix    to 

vn.Hi'di  pri-»uiT  l.>  tarrx  ()  t  t  u- -haviiit:-  and  r.  IUM-.  n  xv.iuld  1    .   i  1   '  •      1     .         .1  ■  •    -.' 

^"^'7'    I   .  .      '     ''      ,   .-  1       1       1  1         -.  ,  ui.'-  hut    I  am  no  loiiL'.r  -urnri-.-.l  at  anxthiim.  .•  •  ■ -;  . 

!i.'  a. M-ai'i-  li»-.-|ter.     it  ii|»  an.    lake  data  wlun   it  wa-  .ipi-r  ,  •  i       r  1      '     r.-  *i.  '  \     ' 

.      .      ;    .     ^     .'         ,,.,  .'  ,  11         1        1         •  I  h.--r  lo. oniotixi-  ar.-  in  >i>li-iidi.l  .undition — tlu'x-  run  a- 

,fi,i"  -at!-r.u  tonlv.      I  1 1-  .an   ah\av>  lie  <l.>n.-  lix    eliaiiiiinu  •   i  .       i-     i  .11  .  '     1 

-  ,,    -     •  1  'i      •     -  1  -1     .   I  :.  .  -inooth  a-  an  cpjlit-.  \  lindt-r  automoltik-~-n<it   a    poiin.l   anx- 

liulleVs  tor  a  -h.a-t   inrioil  .)i    tnui-   whiU    taking  .  •   :■  ' 

'         •  '  w  lu'Te. 

.iiu,  ivailuiL;-.  -,,,■,  1  I  lu-  till.-  ■■riiuMiu-.r"  «  x.-r  lu-r«-  ..ix.-r-  a  imiltitudf  ol"  -in-   - 

hr  air  iir»--.-urL   \\i      lu-    lound   t.»  varx    a-   tlu-   -.jUan    n\  1       .         i   i      1  •        -.-  -i  1        . 

,     .    ',...,  •     ;      ;        I      I  I    1     ,1  .111   i-nnuu-.-r  x\and.-r>  al.out    and    1. 10k-   xxi-t-.    il    po-.-;ihli----.-o 

•  t-loiitx:   that   i>.   It   the  i»r.---uri-  i.-^  t.>  i*.    ilouMi-.j.   tlu-  .-  i  i-  1  1  11  1 

,     ..         •      ,      .  ,    .     *      .  ,  1       .       n     .     .  'ar  a-  1  .an  di<..i\.-r.  he  iu-x\-r  hx   anx   .haiut-  il...--  anx   xvork 

veltH'itv  rtni>t    Kvui«  rea>ed  Jour  tinii--.      In  or.t.-r  to  illu-tiate.  .     1     -     1       1  •■..-'        .1  i         •     .••• 

v<^.nn  ji^>  Hill  I         ..  _  f        .-  1  i-xd-pt  to  di-.  u-<  t.-<  hnu  al  -uhu'<  t-  Irom  the  pun-lx-  seK'iititi- 

,..h-i«  er  the Olloxvinii   -imple  prohh-m:    Il    a    Ian   pr.xlu.i'.-  '.     ■   .      -.i      ,  ,  i     ■  1.    1  r 

.  ,     ,„,  1     .  -11  1  -taiidiiomt    without    arrixini:    at    anx    ..iiuiu-ion.      rirhaii-    I 

.  IK-  «.umv  air  pressur.'  at  J..^<'<»  r.p.m..  what  |.ri— ure  uiil  l.e-        ,     ,,  '       •         ,,  ,     •     ,  ,•,,  .•     ,1 

'      .       ,  .  '     ,•  111.1  ,.,„,  v      \\  1.  ,,  -hall  rrvi-i-  all  mx   opinun-  lu  \t  w.-.-k.  -o   1  II  l'o  no  tartlur 

n  Uaiued  1»v  .•<|KV«lin!,'  uit  tlu-  MowA  r  to  4.(MM)  r.p.in. .'     Wlun  .  1 

.••■—■.      •,    '  ,       •■     -'     .  ,-        ,1  1         .    .-  ...i,    1  with  tluni  now. 

-taiwl -in  .the-^f<>mi,  «>f  a"  imip.irtu.n   tlu    ruii    -.  t    toitli    i-.--  i    1     .      i         1   ,1  1        t  .•    ^ 

.      ■:■  .  ■•  I  tan  11. iw  -prak  x.-rx  mu.  li  h.-ii'-r  I  rm.  h  than  wlu-ii  I  lir-t 

/*''.;■■  -;.•■'■.•  arrixi.l    an.l    h.ipc    to   Ik-    prolM  iml    in    a    ..lujili-   .)f   month-:. 

1   :  X  :..:  J.-'^i"'    :  4, 'ton  'I  I,,.  i-Hn,  |)  |H(,jih-  an-  \-i-rx   mu.  h  pUa.-ed  hecau-i-  our  hoys 

-*•'""''  1""  all    -tart.-d   in   at   oiu .-  t.>  l.arn    Kn-iuli.     Tlu-   Hriti-h   make 

^>  -s^'  ■     '.  ■-  y^.r\     littK-    (-lYort    in    that    dinction.    and    tlu-    I-"ri-iu  h    have 

-.■^""-  -»"  n.iti.e.l  it. 

\        2.114  ouiu.--  of  air  pn— un-  at   a  Vrum  all   iiuliration-  tlu-   railr.ia.l   -hop-  an-  to  all  effcrts 

^jHi-il  .>f  4.IIIMI   r.p.m.  an.l    ])urp.)M-s    -troimly    uni.ini/a-d.       I    am    ama/..-.l    that    the 

In  r.-izar.l  t..  tlu-  p..wi-r  ri-.|uiri.l  I.)  drixa   tlu-  fan  ur  I.l.iwer  Fren.  h  army.  whi.  h  i-  a  verv  iflkient  machine,  has  not  taken 

ulu-n  .s|xv<U-<l  up.  it  will  he  found  to  vary  as  the  cuhi-  ..f  tlu-  ovi-r  tlu-  railroad.-,  also.      llu-  French  workmen  t^o  at  exactly 

vi-l.K-iix      that  i-.  if  the  velot  itx  i-  douhled  the  power  rciuire.l  tlu-  same  pa.i-  as  in  peaiv  time  and  they  .-pend  just  as  nluch 

will  hi-  iiun-a-ed  li'^ht  tinu-.      Thi-  ruli-  max    he  illustrati-d  tinu-  in  p.>lishiim  tin-  a-hpan  and  putting  inlaid  patches  on 

hv   the   l".)ll(>xvinsi  pml.lem:    If   a    hl.)Wi-r   n-volvini;  at   2. .sot)  the  huin|K-r  h.-am  as  they  ever  did.     In  this  little  shop  tlu-rc  i.s 

r.p.m.  require-  .>5  hp.  todrivi-  it.  hoxv  muih  xvould  he  require.l  .iKumh  ropjier  an.l  hra-s  t.)  supply  a  whole  railroad. 
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111-   in;i(Iiinf~    illu-lratid    in   llii^   arlirlc   wore   l>iiilt    -rv- 
\«ar~    aU(t    at    tlu'    Slion-liaiii    -h()|ts    of    \hv    Soo    Liiu- 
have    provrd     l<i    \>v    iiilinlv     prat  lie  ahk'    and    (.-((mo- 
il.   Iiotli    in    <)|i(.rati()n    and    in    u]»k(.'(.|».       Tlit-    Iiydrauli« 
•rlicatrr   l1iu'  lr>tcr.    I'ii:-.    1.   2    and   .-i.  .\va>   dc-iiincd    l»\- 


in  in    wliit  ii    tile    lliu - 
in    I  ii:.    2.   and    I- ii:. 
nia<liinc   uitli    tlu-   ad 


ari    iiUtrcd    i-   >li(i\\ii    ni»iri    in   ilitail 
^liow-  tlu-  nar  or  i»i^t<m  <-nd  of  the 
u>tinu   >c  n-w    and 


Fig.    1 — Hydraulic    Superheater    Flue   Tester 

till  hoik-r  .■«ho|i  fort-man.  Martin  Sol>ra>k(.-.  who  lia.~  a  jKitc-nt 
[.(iidinii  t)n  it.  TIk-  outstandinti  fiaturi-  ot'  thi>  machine  i- 
tilt-  ti--tinir  of  tluc->  und(.r  a<  tiial  wdrkinu'  tondition."-  li\    hav- 


Fig.   2 — Showing    Front    End   of   Flue   Tester 

insi   the   pressure   a|)j)lied    from   the  Outside.      Fin.    1    sho\\> 
the  general   appearance  of  the  tester,   whiih   is   mounted   on 


whirl 

riu-  (vlindt-r  i-  a  7-in.  doui'le  extra  heavy  j>i|'e  2.->  ft. 
'•  ill.  lonii.  tlu-  in-ide  of  whi(  h  i-  l.on-d  out  to  7-  ;  in.  di- 
ameter for  a  Kimth  of  ahout  12  ft.  from  tin-  l»aik  end  toward 
tilt-  ((liter,  in  order  to  jirovide  a  L,'(Mid  I'inisherl  >urfaiv  for 
till  livdraulie  k-atlur  jiatked  piston.  I  lu-  front  iiid  of  the 
( ylindi-r  i>  (](»>ed  ti\  a  rt-moval>le  cap,  whiih  i-  tiirhtencd 
I'y  a  -iiU>tantial  clamp  arraniii-ment  o|K-raled  Ia  .i  -crew  and 
lutnd-whe(l.  I  li(-  d(-tail-  (if  thi-  de-iu'ti  aR  -htiwu  in  lii^. 
2.  ihe  pi-ton  in  the  lia(  k  end  of  tlu-  ■  yjinder  i  aii  l»e  t'ltteJ 
to  (  \ti-n-ion  pi|>e-  of  -uilaliK-  k-m:tli-.  -o  a-  to  take  »are  of 
iliu-  from  12  ft.  to  2.-i  ft.  in  kniith.  Ihe  eiuU  of  the  t1uc 
and  al-o  tlu  front  end  of  tlu-  (ylindi-r  are  M-aled  waiertiizht 
l'\  mean-  of  hard  ruliWtr  riiu,'.-  in-i-rtid  in  the  cxliiukT  cap 
anW    tlu-   pi-ton    re-|.H-(  tivel}-. 

In  operating  the  madiiiu-  a  f1ue  i-  placed  in  :iu  ('xlinder 
and  projiirly  tiu'lU(-iicd  up.  the  -pad-  antund  it  j.i-itiu'  tilled 
with  water  Ia  >impl\  opiiiiiii:  tlu-  unk  -howii  oti  lop  of  ihc 
(\lin(l(-r  in  l"\\i.  2.  .\fter  the  (vlituler  i-  I'llk-d.  tlu-  pre— urc 
i-  rai-i-d  l.y  the  littk  hand  ]tuinii  -luAvn  at  the  k-ft  in  Fig. 
2.  .\  t"«  w  -troke-  are  -uffuii-nt  to  nivi-  a  pr(-->ure  i>i  45o  lli. 
or  .^110  II,.  and  the  tliie-  an-  tlu-n  in-peded  tiirouuh  the 
opt-ninLj  in  the  front  (vliiuler  ca|».,    An  ck-ctrk.  liirlu  i>ull>, 


Fig.  3 — Back   End   of   Flue   Tester 

fa-tene«l  in  a  .-imilar  opening  in  the  pt-ton  on  the  other 
end  of  the  tlue.  |>rHvide>  |>roper  illunnnation  for  the  in-pec- 
tion  and  any  leak  will  he  reatlily  detectetl.  rhi>  machine 
give-  an  accurate  test  for  flue  defects  due  to  unstHind  welds, 
pit  mark-,  etc..  and  it  paid  for  it>elf  in  a  >liort  time.  A 
-it  of  flues  when  put  into  a  hoiler  without  being  tested 
ii-ua]l\  ((Mitain-  oiu-  or  more  tiial  leak  due  to  defei  tive  wild- 
aiid  the  id-t  of  removing  and  replacing  one  leaky  flue  in  a 
l>oikr  i-  greater  than  the  cost  of  tt->ting  the  wlu»le  set  in 
tlu-   maihiiu-   de-(  ril>ed. 

....     M  11  KlIKAri  k    FI.fE     *?\\.A(.1.K 

.\  Very  compa(  t  and  well  de-igned  pneum.itic  -wauir  for 
-upi-rluatir  tlue-  i-  illu-trated  in  Fig-.  4  and  5.  ihe  frame 
of  thi-  machine  i-  huilt  up  of  two  10-in.  channels  con- 
lu-ited  Ia  -uitaide  angle  irons  and  straps,  the  upper  part 
coiitainiiii^'  an  .s-in.  freight  car  l»rake  cylinder.  The  cylin- 
der i-  titted  with  a  pi-ton  who-e  >tem.  2'_-in.  in  diameter, 
pa--i--  downward  through  the  lower  head,  .\rouncl  the  «»tem 
then-  i-  a  heavy  compression  sjiring  acting  on  the  k»wer  face 
of  the  ]ti-ton  and  the  l(AVt-r  end  of  the  jtistun  rod  carries 
a  follower  for  the  upper  die.  Thi-  acts  as  a  ram  for  the 
-waging  proces?.  The  die.«  are  forged  solid  from  steel  loco- 
motive a.xles.  .\?  originally  designed,  it  was  necessary  for 
the  o|K-rator  tf>  ste]i  on  a  foot  treadle  for  every  stroke  of  the 
pi>ton.  and  to  eliminate  thi-.  the  >wagi-r  was  e(|uipped  with 


Hl\.        5^tlH.Itll       til  fl  II.  fcl  1  tlllV  I.       \H       llll.        H.-IV-I,        \»liivil       1.^       IIH#U1IH-M       v^'ii  (■■•    ,•■•■ - .^       ••»..       ."s^   '         ..*..        •.  .|v*.  f 'I  '■..  ^^       ..-».- 

the  concrete  retaining  wall  of  the  tlue  rattler.     The  front  end      the  automatic  valve  .-how n  in  Fig.   .>.      \   I'.dn.  three-way 
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cock  carrying  a  two-arm  tappet  is  cut  into  the  feed  pipe     the  bolt  is  backed  out  a  little  distance.     This  is  the  reason 
and  this  tappet  is  acted  upon  to  operate  the  valve  by  an     for  the  reversible  drive. 

arm  pivoted  on  the  frame  and  connected  with  the  upper  die.  In  operating  the  machine  the  bolt  is  placed  in  the  float- 

As  the  latter  rises  and  falls,  the  outer  end  of  the  arm  is  ing  holder  shown  in  the  left  hand  vise  in  Fig.  6.  The  top 
rocked  slightly  in  the  opposite  direction  and  operates  the  end  of  the  rough  bolt  A,  Fig.  7  is  entered  in  the  guide  sleeve 
three-way  cock.  The  points  of  contact  of  the  end  of  the  in  the  spindle;  the  die  head  is  closed  and  the  bolt  is  fed 
iun  and  the  tappet  consist  of  hardened  steel  spring  plun- 
gers to  eliminate  wear.  The  machine  operates  at  about  .lOO 
strokes  per  minute  and  has  given  hardly  any  trouble  since 
its  installation  about  three  years  ago. 

RADIAL    STAYBOLT    CUTTER 

.  The  special  bolt  cutter  illustrated  in  Fig.  6  was  designed 
for  turning  and  cutting  the  taper  thread  under  the  button 
head  of  a  radial  staybolt.  This  machine  was  originally  a 
15^-in.  double  head  bolt  cutter  of  standard  design  and  was 
rebuilt  by  the  writer  for  the  purpose  mentioned.     As  can  be 


Fig.  5 — Automatic  Valve  Used  with  Flue  Swager 

into  the  proper  depth  by  hand.  After  this  operation,  the 
bolt  looks  like  B,  Fig.  7.  Next  the  bolt  is  placed  in  the 
right  hand  head  in  the  same  manner.  The  guide  sleeve  in 
this  spindle  is  threaded  and  can  be  adjusted  so  as  to  bring 
the  threads  on  both  ends  of  the  bolt  in  correct  lead.     The 


Fig.  A — Superheater  Flue  Swager 

seen  from  the  illustration,  each  spindle  is  provided  with  a 
reversible  gear  and  a  clutch  drive  mounted  on  a  steel  plate 
superstructure.  The  die  heads  are  arranged  to  be  opened 
by  hand  by  the  lever  at  the  side  of  each  head.  The  top 
end  of  the  staybolt  is  guided  by  an  interchangeable  sleeve 
in  the  spindle.  Four  of  these  sleeves  are  provided  to  take 
care  of  all  sizes  of  staybolts  from  l^^-in.  to  If^-in.  and 
of  anv  length.  One  end  of  the  sleeve  has  a  plain  hole  and 
the  other  end  a  threaded  hole  of  the  respective  size  of  the 
bolt  to  be  guided.  The  die  heads  used  are  known  as  the 
Cook  die  head,  manufactured  by  the  Detrick  &  Harvey 
Company,  Baltimore,  Md.  This  type  of  head  is  particu- 
larlv  adapted  for  the  work.  The  left  hand  head  is  equipped 
with  plain  cutters  which  convert  it  practicalh-  into  a  hollow 
mill  or  box  tool.  The  right  hand  head  contains  the  thread-  clutch  on  the  right  hand  die  head  is  adjusted  to  slip  be- 
ing dies.  The  automatic  knock  off  on  the  die  heads  is  not  fore  any  damage  can  be  done  to  the  threading  dies,  in  case 
used.  Ijecause  the  recess  under  the  button  head  of  the  bolt  the  operator  should  run  the  die  up  against  the  shoulder  of 
is  cup  shaped  and  would  not  permit  opening  the  ties  before     the  bolt  head.     Before  opening  the  die  head  the  machine 
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Fig.   6 — Radial   Staybolt  Cutter 
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i^  reversed  for  about  ^  in.  so  the  dies  clear  the  cupped  against  the  cylinder  wall  and  leaving  sufficient  clearance 
siioulder  of  the  button  head.  After  this  the  bolt  appears  behind  the  cutting  edges  of  the  blades.  Then  place  a  carbon 
a    shown  at  C,  Fig.  7.  steel  core  in  the  center.     The  carbon  steel  core  is  machined 

Originally  these  bolts  were  turned  and  threaded  entirely     at  one  end  to  fit  a  Morse  taper  socket.     Fill  the  space  be- 
on  the  engine  lathe.     Sometimes,  on  rush  jobs,  four  or  five     tween  the  core  and  the  cylinder  with  molten  beeswax  and 

allow  it  to  cool.  Then  remove  the  contents  of  the  cylinder 
intact;  that  is,  the  beeswax  body,  iron  core  and  cutter  blades. 
This  can  be  accomplished  very  easily  by  heating  the  outside 
of  the  cylinder,  thus  expanding  it  and  melting  the  outside^ 
surface  of  the  wax  so  that  it  can  be  slipped  out  without 


Fig.  7 — Radial  Staybolts  Before  and  After  Machining 

lathes  were  working  on  radial  staybolts,  and  with  this 
method  of  manufacture  they  cost  about  15  cents  each.  With 
this  bolt  cutter  the  cost  per  bolt  has  been  reduced  to  about 
two  cents  per  bolt.  Furthermore,  the  work  on  the  bolts  is 
now  done  entirely  in  the  boiler  shop  under  the  supervision 
of  the  boiler  shop  foreman  and  a  lot  of  unnecessary  han- 
dling has  been  eliminated.  This  machine  is  cc«ivenient  to 
operate  and  has  given  excellent  service  for  over  three  years. 


SOMETHING  NEW  IN  REAMERS 

A  new  method  of  making  inserted-tooth,  high-speed  steel 
reamers  and  milling  cutters  was  described  by  T.  O.  Martin, 
blacksmith  foreman,  Illinois  Central,  Jackson,  Tenn.,  in  a 
recent  issue  of  Reactions,  and  it  is  very  timely  on  account 
of  the  present  prices  of  high-speed  steel.  The  helical  reamer 
described  in  this  article,  and  illustrated  in  Fig.  1,  was  made 
of  high-speed  steel  blades  welded  into  a  Thermit  steel  body, 
and  the  cost  was  $15.25  as  against  $68.45,  the  lowest  quota- 
tion of  a   machine  tool  manufacturer   for  a   reamer  of  the 


Fig.   1 — A   Helical   Reamer  Made  of  Thermit  Steel   and   High 

Speed   Blades 

same  size  and  kind.  This  reamer  has  been  in  service  at 
the  Jackson  shops  for  about  a  year,  and  so  far  has  proved 
an  efficient  tool. 

In  making  a  reamer  by  the  Thermit  steel  process,  first 
make  the  blades  from  high-speed  steel  of  helical  shape  to  con- 
form to  the  required  length  and  pitch  of  the  reamer.  Then 
bore  out  a  cylinder  with  the  same  size  and  taper  of  reamer 
which  it  is  desired  to  reproduce.  Set  the  blades  up  in  this 
cylinder,  spacing  them  properly,  with  the  cutting  edges  firmly 


Fig.  Z— Reamer  Blades  Inserted   in  Wax  and   Ready  for  the  Mould 

trouble.  The  next  step  in  the  operation  is  to  trim  the  wax 
between  the  blades  as  shown  in  Fig.  2.  This  matrix  is  then 
ready  to  be  placed  in  a  regular  mould  for  Thermit  welding, 
as  shown  in  Fig.  3. 

In  moulding,  the  reamer  is  placed  upside  down   in  the 


Bees  nbx 
CoaHng 


Fig.  3 — Set  Up  of  Mould   Before  Pouring 

box  and  the  moulding  material  is  rammed  to  within  about 
\y2  in.  of  the  blades.  At  this  point  the  heating  gate  is  di- 
rected against  the  carbon  steel  core,  with  the  pouring  gate 
left  about  3  in.  away  from  the  side  of  the  core,  as  shown. 
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cock   larryitii:   a   two-arm   tai.iK.t   i-  cut   into  the   feed   pipe      ih,    l.olt  i^  lM(ki<l  nut  a  little  distame.     This  is  the  reason 
and   thi-   tappet   is   acted   upon   to  operate   the  valve   l.y   an      for   the   rever-IMe   drive. 

arm  i.ivoi.d  on  till-  frame  and  <  unneaed  with  the  upper  die.  In  o|.eratinL;  tiic  maihine  the  holt  is  placed  in  the  lloat- 

A-   the  hitter  ri.*es  and    fall-,   tlie  outer  tiid   of  the  arm   is      inu'  holder  ^hown  in  the  left  hand  vise  in  Fiy.  6.      I'he  top 
riKked    >Ui;htly    in    tlu    (.ppo>ite   th'rection    and    operates   the      ku,\  ..i  the  muL'li  l.oh  .1.  Kii;.  7  is  entered  in  the  yuide  sleeve 
three  \va\    .  o.  k.       Ihe   points   of  ( ontai  I   of   die   end   of  the      in   ilie   ^j, indie:    the  die  head   is  closed   and   the  l.olt    is   fed 
arm   and   the   tajipei   .  on-i-i    uf  liardencd    -teel    -|)rin^   plun- 
gers to  eliniinatr  wear.       111.    in.u  liine  tiperati-   at   aliout   .^'"i 
Stroke.?  per  minute  and  has  yiven  hardly  any  uouMe  -in.  .• 
it«   'ri-tallatioii   at.out   three  yi'ar-  au'o. 

R.\DI.\T.    Sr.WI'.Ol.T  .CinTI-.R 

1  iu;  special  I»olt  i  utn  r  illu-lr.iti'<l  in  \'\\i.  o.was  designed 
f.-r  turning  and  (Uttinir  the  tap.r  thn-.id  under  the  l.utfon 
head  tif  a  radial  stavWolt.  Ilii-  ma.hine  \\a>-  oriszinallv  .i 
I  .'-in.  douM.'  h.ad  l.olt  (inter  of  -tandard  dt-iLzn  and  w.i- 
relaiilt  l>\   the  Av.ritir  for  the  purpo>e  mentioned.     .\s  can  i»e 


Fig.  4 — Superheater   Flue  Swager 

-I'eh  ironi  liie  ilUi^tralioii,  ea.  h  -pintllf  i~  pruvideii  with  a 
re\tr-ilde  gear  an.l  a  .  hitch  drive  niounl.d  on  a  -leel  plate 
sujn  r-tructun  .  Tiie  die  lua.l-  .ir«-  .irraiigi.l  I.i  lie  openid 
l»y  hand  hy  tiic  lever  at  the  ?idc  of  each  head.  Ihe  top 
end  .if  the  -layiioh  i>  guided  \>\  an  inter,  hanu'eal.le  -leeve 
in  l!ie  -pindl..  I  <iiir  .  l  tlu-e  -Ki\r-  ar.  jirovnlcd  to  lak.- 
can  "I  all  -i/..-  <if  -t.ixl'oli-  from  I's-iit.  to  1  \s-in.  and 
of  an}   lenutli.     '  Mu-  end  of  tlic  -le.  ve  lias  a  plain  hole  and 

the  oilier  end  a  tlir.  ,iili<l  hole  of  llie  re-pet  live  <\/.v  of  the 
i.olt  to  he  liuided.  I  he  tjie  luail-  u-ed  an-  known  a-  tli' 
("o«ik  die  luad.  manufaiiured  l-x  the  Dttri.  k  \:  llarvev 
<'ompany,  Italtimor*'.  .\hl.  1  hi-  t\pi  of  luad  is  jiartit  u 
]arl\  a<lapted  for  tlie  work.  I  In-  Kft  li.iiid  luad  i-  ..luipped 
with  plain  <  iilii-r-  wlii.h  convert  it  jira.ti.alh  int.:  ,i  hollow 
mill  or  l)o\  t«M»!.  The  ri^lit  liaiul  liea.j  .oiii.iin-  tin  thread- 
ing dies.  The  aiUomatic  kn.M  k  off  on  ilu  du  iuail-  i-  not 
u-ed.  i«ecau«e  the  rece=s  under  the  liutton  he. id  of  the  i>olt 
is  iU;>  -liaped  and  wouhl  not   permit  openiiiLi  tlu-  lie-  hefori 


Fig.  5 — Automatic  Valve   Used  with   Flue  Swager 

into  the  pr.>pir  depth  1)\  haiul.  .\fter  tiii>  operation,  the 
holt  lo(»k-  like  B,  Fig.  7.  Ne.vt  the  holt  is  placed  in  the 
right  hand  iiead  in  the  same  manner.  The  guide  sleeve  in 
this  -pindle  i-  threaded  and  can  he  adjusted  so  a<  to  hring 
the  thread-  on   l.oth  ends  of  the  holt   in   (orrect   lead.      The 


Fig.    6 — Radial    Staybolt    Cutter 


.lut.  li  -)ii  tile  right  hand  die  head  is  adju-trd  l.»  -li|i  he- 
fore  any  damage  can  he  done  to  the  threading  dies,  in  case 
the  operator  -h.>ul(l  run  the  die  up  against  the  shoulder  of 
the   l.olt    he.i.l       lUfore   opeiiin-:   the  die  head   the  machine 
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-o  (ho  (lies  cloar  tho  (  uppod 
After  this  tlje  buit  appears 


uoro  tuniod  and  threaded  entirely 
unetinios.  on  rush  jol)?.  four  or  five 


against  the  cylinder  wall  and  Uavinii  -utTuirnt  ika ranee 
1»  hind  the  euttinu  odnv.-  of  tlic  lilades.  Ihen  place  a  carlK>n 
-U\\  euro  in  the  ctntcr.  1  he  carlxm  steel  core  is  machined 
:;aT  tine  end  to  fit  a  Mnr-o  taper  socket.  Fill  the  space  Ije- 
twoon  the  core  anfl  the  cylinder  with  mohcn  l)ees\vax  and 
allow  it  to  cool.  Then  remove  the  contents  of  the  cylinder 
intact;  that  i>.  the  heeswax  body,  iron  core  and  cutter  blades. 
I  his  can  be  accomplished  very  ea.sily  by  hoatinc  the  outside 
*if  the  cylinder,  thu-  expanding  it  and  moltinu'  the  outside 
-urface  of  the  wax.  so  that   it  can  l)e  ?lini»od  out  without 


■V  It 


Fig.  7 — Radial  Staybolts  Before  and  After  Machining 

ilh-    wore    working    on    radial    staybolts,    and    with    this 

iiuihod  of  manufacture  they  cost  about  15  cents  oach.    With 

•hi-  liolt  cutter  the  cost  per  bolt  has  Ijeen  reduced  to  about 

wo  <onl~  j>er  bolt.      Kurthonnnre.  the  work  on   the  lMj]t>   i> 

now  done  entirely  in  the  lx)ikT  shop  under  the  supervision 

i\   the  boiler  >hop   foronian   and   a   lot  of  unnecessary  haiii- 

tiitiu'  ha-  been   eliminated.       Ihi-   machine   i-  convenient   to 

■i  rate  and  ha-  i,'iven  exi  ellent  -ervice  for  i»ver  three  vear-. 


Fig.   2 — Reamer    Blades    Inserted    in    Wax   and    Ready   for  the    Mould 


trouble.  The  next  ?tcp  in  the  operation  l^  to  trim  the  wax 
between  the  blades  as  shown  in  Fig.  2.  This  matrix  is  then 
ready  to  be  placed  in  a  regular  mould  for  Thermit  welding, 
as  ?hown  in  Fig.  3. 

V  new    method  of  inakintr  in-erted-footii.  high-speed  -teel-  ..  ■..In    mouldinii.   the   reamer   i^   placed    u|»-ide  down    in   the 

nier>  and  milliniz  cutter-  wa-  de->cril)ed  bv   T.  O.  Martin.    ' 


SOMETHING  NEW  IN  REAMERS 


!,i' k-mith    foreman,    Illinoi-   Central.   Jackson.    Tenn.,   in   a 

•lit    i--ue  of  Reacti<in>.  and   it   i-  very  timely  c>n   account 

i\  the    present  prices  of  high--peecl  steel.     Die  helical  reamer 

I'-t  ribod  in  this  article,  and  illustrated  in  Fig.  1.  was  made 

I  high-.-peed  steel  blades  welded  into  a    ThcTmit  -tee!  IxmIx. 

ind  the  cost  was  Sl,>.2.^  as  ai;ain-t  .S()<s.4.^.  the   lowest  quota- 

'ion   of   a    mathino   too]    maiuifai  turer    for   .i    re-amer   of   the 
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Fig.    1 — A    Helical    Reamer    Made   of   Thermit   Steel    and    High 

Speed    Blades 
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Fig.    3— Set    Up   of   Mould    Before   Poutm 
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ane  si/e  and  kind.      Thi-   reamer  has   been   in    -erviie  .it 
the  Jackson  >hoi)S  for  about  a  year,  and  so  far  ha^  jirovecL.r 
in  efficient  tool. 

In   making  a  reamer  by  the   Thermit   -tool   ])roec--.    i"ir-t 
make  the  blades  from  high-speed  -teel  of  liolic  al  -hape  to  eon-  v': 

;onn  to  the  required  length  and  pitch  of  tho  reamer.  Then  box  an<I  the  moul<iin_'  material  i-  r.immed  to  within  aUjut 
bore  out  a  cylinder  with  the  same  size  and  taper  of  reamer  1-j  in,  u\  the  blades.  .\i  thi<  point  the  heatini:  uate  is  di- 
which  it  is  desired  to  rejiroduce.  Set  the  blades  up  in  this  reeled  against  the  carlxin  steel  core,  with  the  pouring  sate 
cviinder,  -pacins.'  them  properly,  witii  the  c  uttinij  edges  firmly      l-ft  about  .v  in.  away   trom  the  side  of  the-  core-,   a-  >ho\vn. 
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The  mould  is  then  rammed  up,  the  same  as  in  the  case  of 
a  broken  locomotive  frame.  When  the  mould  is  filled  up  to 
the  top  of  the  reamer,  a  wooden  riser  is  put  in  place,  which 
will  permit  of  a  free  flow  of  the  moulten  Thermit  steel  into 
the  mould. 

Heat  up  the  mould  with  a  preheater  to  a  good  white  heat 
(this  also  melts  out  the  wax),  and  plug  up  the  heating  gate. 
Then  ignite  the  Thermit,  and,  after  the  reaction  has  taken 
place,  tap  the  crucible.  It  is  usually  safe  to  knock  down 
the  mould  in  about  one-half  hour,  and  cut  off  the  riser  with 
an  oxy-acetylene  cutting  torch. 

Contrary-  to  expectations,  it  has  been  found  tliat  the  intense 
heat  of  the  Thermit  reaction  actually  improves  the  quality  of 
the  inserted  l)lades,  and  no  subsequent  heat  treatment  is 
necessary.  This  may  not  appear  reasonable,  but  it  is  per- 
haps explained  by  the  fact  that  all  air  is  excluded  from  the 
mould. 

The  reamer  shown  in  Fig.  1  was  made  in  practically  the 
same  time  as  would  l)e  required  to  weld  a  locomotive  frame, 
and.  as  stated  before,  has  given  good  service  for  a  consider- 
able time.  In  addition  to  reducing  the  cost,  the  above  method 
of  making  high-speed  steel  tools  possesses  the  added  advan- 
tage that  it  is  possible  to  obtain  them  at  any  time  when  de- 
sired. 


GROUP  INSURANCE 

V 

BY  A.  J.  SCHNEIDER 

The  ever-growing  serious  problem  of  labor  turnover  is 
caused  largely  by  the  high  prices  which  munition  concerns 
are  able  to  pay  for  all  kinds  of  work.  But  whatever  the  cause 
of  the  problem,  its  solution  is  equally  necessary  to  railroads, 
supply  firms  and  all  old-established  companies.  Something 
must  be  done  to  hold  the  older  employees  on  the  job. 

Of  the  methods  by  which  it  is  proposed  to  decrease  the 
labor  turnover,  one  of  the  most  promising  is  group  insur- 
ance, and  this  plan  is  being  tried  out  by  the  Cincinnati 
Planer  Company.  This  plan  was  put  into  effect  on  October 
4,  1917,  and  while  it  is  too  soon  to  prophesy  its  success  or 
failure,  certain  results  are  already  noticeable.  There  is  a 
considerable  increase  in  the  applications  to  the  employment 
department.  Group  insurance  affords  a  good  talking  point 
for  the  employment  manager,  the  superintendent,  the  fore- 
man, etc. 

The  actual  insurance,  of  course,  is  provided  by  insurance 
companies,  and  the  average  cost  is  $4  per  year  per  employee 
(less  than  two  cents  per  day),  depending  on  age  and  length 
of  service.  In  view  of  the  small  cost,  the  plan  is  almost  sure 
to  pay  for  itself. 

In  placing  the  plan  before  the  employees,  a  letter  type- 
written on  the  regular  company  letterhead  and  made  as  short 
and  plain  as  possible  was  sent  directly  from  the  manager 
to  the  home.  It  was  hoped  in  this  way  to  cause  a  wider 
discussion  and  make  the  employee  feel  that  the  company  had 
a  personal  interest  in  him. 

The  letter  pointed  out  that  employees  needed  insurance  for 
the  protection  of  their  dependents  and  went  on  to  say  that 
those  who  had  been  in  the  constant  employ  of  the  company 
for  three  months  were  to  be  insured  by  the  company  for  $500, 
six  months  for  $600,  one  year  $700,  and  $100  additional  in- 
surance each  year  until  a  maximum  amount  of  $1,500  had 
been  reached.  The  insurance  was  made  retroactive,  and  em- 
ployees were  credited  with  the  amount  of  insuranc  to  which 
they  were  entitled  by  the  above  plan.  The  letter  stated  that 
the  action  was  entirely  voluntary,  and  that  it  constituted  no 
contract  to  the  employee  and  conferred  no  legal  right  on  him. 
In  other  words,  it  did  not  change  the  employee's  right  to 
leave,  nor  the  employer's  right  to  dismiss  him  from  the  serv- 
ice of  the  company. 

All  of  these  benefits  were  provided  at  the  expense  of  the 


Cincinnati  Planer  Company,  no  deductions  from  wages  or 
c()ntril)Utions  of  any  kind  being  required  from  the  employees, 
and  all  rights  or  benefits  ceased  whenever  the  employee  left 
or  was  dismissed  from  the  service.  In  addition  to  offering 
life  insurance  protection,  the  contract  provided  an  income  in 
case  of  pemianent  disability,  whether  resulting  from  disease 
or  accident. 

One  part  of  the  proposition  which  received  considerable 
study  was  the  question  of  whether  the  insurance  should  be 
based  on  wages  or  length  of  service.  It  was  decided  that 
the  latter  })lan  was  the  simpler  and  more  efficient  for  sev- 
eral reasons.  In  the  first  place,  it  was  felt  that  group  insur- 
ance would  be  adopted  by  many  employers  in  the  near  future, 
and  if  the  plan  was  based  on  wages  there  would  be  nothing 
to  hold  the  employees.  In  other  words,  if  two  shops  in  the 
same  locality  both  had  insurance  based  on  income,  an  em- 
ployee insured  for  $1,000  would  have  no  incentive  for  remain- 
ing with  the  old  organization  if  he  could  get  the  same  or 
better  wages  in  the  new  shop.  Therefore,  it  was  considered 
best  to  base  the  insurance  on  length  of  service,  which  has 
the  additional  advantage  of  being  very  simple  and  reduces  the 
mechanical  work  involved. 

The  work  required  in  connection  with  the  plan  of  group 
insurance  requires  very  little  time,  and  consists  of  a  record 
card  giving  the  name  of  the  company,  employee,  birthday, 
address,  beneficiary,  etc.  After  this  card  is  filled  out,  no 
work  is  required  unless  the  employee  leaves  the  service  or 
dies,  except  an  occasional  checking  of  invoices  and  making 
an  occasional  report 


SPECIAL  TOOL  FOR  TURNING  IP  AIR 
PUMP  PISTON  RINGS 

The  tool  illustrated  below  is  used  in  the  West  Burlington 
(Iowa)  shop  of  the  Chicago,  Burlington  &  Quincy  for  cut- 
ting off  and  facing  air  pump  piston  packing  rings.  Two 
sizes  are  in  use,  one  for  9J/2-in.  and  the  other  for  11-in. 
rings.  The  tools  are  attached  to  the  upper  head  of  a  36-in. 
vertical  turret  lathe,  the  relative  position  of  the  work  and 
the  tools  being  as  shown  in  the  illustration. 

The  thickness  of  the  rings  can  be  varied  by  changing  the 
adjustment  of  the  facing  tool.  By  raising  or  lowering  the 
sides   of  the  holder  the  upper  cutting  edges  of  the  inner 
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and  outer  cutting-off  tools  can  be  brought  in  line.  Any 
variation  in  the  thickness  of  these  tools  is  taken  care  of  by 
the  light  cuts  taken  across  the  top  with  the  facing  tool.  By 
decreasing  the  depth  of  the  cut  which  it  is  necessary  to  take 
with  the  parting  tool,  thinner  tools  can  be  used,  thus  re- 
ducing the  amount  of  metal  wasted.  In  addition  to  this, 
there  is  a  considerable  saving  in  the  time  required  to  make 
the  rings. 
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MAKING  GOLD  GHISELS 

BY  G.  J.  BRUNELLE 

Atfittant  Blacksmith  Foreman,  Boston  &  Maine,  North  Billeriea,  Mass. 

There  should  be  no  more  guesswork  in  the  making  of  good 
chisels  than  in  the  making  of  good  taps,  reamers,  milling 
cutters,  etc.  In  the  first  place,  a  suitable  steel  must  be  pro- 
cured, and  manufacturers  usually  carry  on  hand  a  special 
85  to  95 -point  carbon  steel  for  this  purpose.  It  is  rather 
coarse  grained  in  the  annealed  bar,  yet  capable  of  refining  at 
the  critical  point  when  forged  and  hardened  at  tlie  proper 
lieat,  and  is  very  tough.  It  is  important  to  know  that  carbon, 
while  imparting  hardness  to  steel,  also  increases  its/  brittle- 
ness.  and  a  chisel  made  of  steel  with  too  high  a  percentage 
of  carbon  is  dangerous  to  use. 

Should  one  of  the  alloy  or  high-speed  steels  be  selected, 


Fig.  1 — A  5,'16-in.  Cape  Chisel  Driven  Through  %-in.  Stock 

it  must  be  plainly  marked,  for  the  method  of  treatment  is 
entirely  different  from  that  of  carbon  steel,  and  the  tool- 
maker  should  be  able  to  tell  at  a  glance  with  just  what  kind 
of  steel  he  is  working. 

After  securing  a  good  steel,  the  next  requisite  is  a  good 
toolmaker,  and  it  is  a  mistake  to  give  the  work  to  a  cheap 
man.  novice  or  apprentice.  The  excuse  is  generally  made 
that  the  job  is  good  practice  for  beginners,  as  the  chisel  is 
one  of  the  cheapest  tools.  This  is  true  enough  if  the  chisels 
are  being  made  to  give  a  man  experience,  but  if  they  are 
required  for  use  they  should  be  made  by  the  most  experienced 
workman  available,  because  a  man  can  employ  with  profit  as 
much  skill  in  making  a  good  chisel  as  in  making  a  good 
lathe  tool.  Good  chisels,  like  those  illustrated  in  Figs.  1 
and  2,  do  not  break  with  fair  usage  nor  require  frequent 
grinding,  and  are  highly  prized  by  good  mechanics. 

Uniform  practice  in  working  the  steel  is  to  be  desired, 
and  for  this  purpose  printed  instructions  should  be  issued. 
Manufacturers  generally  are  glad  to  furnish  special  instruc- 
tions with  each  kind  of  steel,  but  these  neatly  printed  book- 
lets are  too  often  allowed  to  lay  in  the  office  of  the  man  re- 
sponsible for  the  purchase,  only  to  be  consulted  after  a  lot 
of  tools  have  proved  defective. 

In  case  no  special  instructions  are  given,  it  is  good  practice 
to  find,  either  by  heat  measuring  instruments  or  by  tests,  at 
just  what  temperature  the  steel  refines  in  hardening  and 
retains  is  greatest  toughness.  This  is  commonly  done  by 
drawing  out  a  test  piece  to  about  j/z  in.  square,  making  a 
number  of  deep  cuts  3^  in.  apart,  as  shown  in  Fig.  3.  Allow 
the  test  piece  to  cool  and  reheat  to  a  tapering  heat ;  that  is. 
with  section  1  white  hot  and  section  7  a  low  red.  It  should 
then  be  quenched  in  oil  or  water,  as  the  case  may  be,  at  a 
rising  heat.  Do  not  heat  the  test  piece  higher  than  is  wanted 
and  allow  it  to  cool  to  the  desired  temperature.  If  the  heat 
is  unsatisfactor)-,  allow  the  test  piece  to  cool  and  try  again. 
When  it  is  heated  to  the  correct  temperature,  cool  suddenly, 
as  described  above,  and  drv.     Then  break  off  the  sections  at 


the  cuts,  beginning  at  section  1,  noting  at  the  same  time  how 
much  pressure  is  required  to  break  off  each  section.  The 
first  section  will  break  off  easily  and  show  a  coarse  fracture. 
The  next  will  require  more  pressure  and  show  a  finer  grain, 
and  so  on,  until  a  section  is  found  that  breaks  off  with  diffi- 
culty and  has  very  fine  grain.  This  is  the  model  fracture  for 
the  hardener  to  work  to  on  that  particular  steel.  The  heat 
may  not  he  remembered,  but  the  grain  of  fracture  is  there  to 
make  comparisons  by  and  let  the  hardener  know  if  he  is 
heating  too  high  or  too  low. 

The  general  rule  is  that  steel  gives  best  results  when  hard- 
ened at  the  lowest  heat  at  which  it  will  harden.  Referring 
Ijack  to  the  test  piece,  it  will  be  found  that  back  of  the  sec- 
tion showing  the  finest  grain  is  another  that  breaks  off  with 
great  difficulty  and  yet  .«hows  a  coarse  grain  similar  to  the 
annealed  bar.  This  section  will  be  found  to  be  soft,  show- 
ing that  the  part  was  not  heated  to  the  point  of  recalescence ; 
that  is,  the  temperature  at  which  steel  hardens.  Now  it 
often  happens  that,  while  tr\ing  to  keep  as  near  to  that  low 
heat  as  possible,  which  is  ab.solutely  necessar)'  to  get  good 
results,  a  hardener  allows  his  furnace  to  get  just  below  this 
point.  The  result  is  a  lot  of  soft  tools,  for  which  he  will  l)e 
more  severely  criticised  than  if  he  had  been  careless  and  had 
kept  his  furnace  well  alx)ve  the  required  heat. 

The  best  way  to  cut  the  stock  for  chisels  is  at  the  shears, 
and  neither  the  knives  nor  the  steel  will  be  injured  if  the  bars 
are  first  annealed  by  drawing  the  material  through  a  furnace 
or  over  a  fire  at  about  200  to  250  deg.  F.  Should  this  an- 
nealing be  omitted,  the  ends  are  liable  to  be  shattered  while 
being  cut  and  develop  flaws. 

In  forging,  a  furnace  is  more  to  be  preferred  than  an 
open  fire,  and  the  steel  should  not  be  held  at  a  high  heat  too 
long.  On  the  other  hand,  the  steel  must  not  be  worked  too 
cold,  for  the  closer  packed  the  grain  of  the  steel  the  stronger 
and  tougher  it  will  be.  Enough  material  should  be  trimmed 
from  the  end  of  the  chisel  to  get  rid  of  any  fire  or  water 
checks,  like  those  shown  in  Fig.  4. 

The  shaping  of  a  chisel  is  important  and  certain  general 


Fig.   2 — A    One-Inch    Flat    Chisel    Driven    Through    1'i-in,    Stock 

rules  appl\-  to  all  kinds.  Each  should  be  forged  so  that 
the  flat  surfaces  of  the  blade  are  a  continuation  of  the  flat 
surfaces  of  the  stock,  and  if  the  chisel  is  to  stand  up  under 
hard  usage,  the  cutting  edge  must  be  in  the  center  line  of 
the  body  of  the  chisel.  It  is  also  a  mistake  to  forge  a  chisel 
too  blunt,  as  a  long  tapered  chisel  having  a  certain  amount 
of  spring  will  absorb  many  a  shock  that  would  break  a  thick, 
blunt  cutting  edge. 

The  flat  chisel  shown  in  Fig.  4,  when  made  of  J'g-in. 
octagon  stock,  should  be  tapered  back  about  3^/^  to  4  in., 
making  an  angle  of  approximately  12  deg.  and  should  flare 
out  slightly  at  the  point,  so  that  the  cutting  edge  will  be  about 
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one  inch  wide.  Fig.  5  shows  two  extra  good  chisels  of  this 
kind  (for  chipping  only),  which  are  made  by  drawing  out 
the  blades  about  %  in.  thick  and  3 5^  in.  long.  To  give  them 
the  proper  stiffness  and  durability  they  should  be  hardened 
and  tempered  the  whole  length  of  the  blade.  This  permits 
the  use  of  many  short  chisels  that  would  otherwise  be 
scrapped. 

In  making  the  round  nose  and  cape  chisels,  illustrated  in 
Fig.  6,  two  points  are  to  be  remembered.  It  is  important 
to  give  the  cutting  edge  clearness  and  to  temper  the  blade  at 
least  two  inches  back  from  the  point. 

These  are  three  of  the  more  common  shapes,  but  the  same 
intelligent  care  required  for  success  with  these  will  produce 
good  results  when  applied  to  making  larger  tools  of  the  same 
type,  such  as  handle  chisels,  chisel  bars,  etc.  All  chisels, 
after  being  forged  to  shape,  should  be  cooled  and  ground 
before  hardening,  and  a  clearance  angle  of  about  30  deg. 
for  flat  and  caj)e  chisels  has  proved  to  be  satisfactory. 

Heating  chisels  properly   for   hardening   in  an   ordinary 


that  is  faster  than  that  at  which  the  heat  can  be  absorbed, 
the  hotter  parts  expand  beyond  the  elastic  limit  and  break 
away  from  the  cooler  parts.  Of  course  the  elastic  limit  of 
steel  is  much  higher  than  that  of  glass,  but  the  number  of 
chisels  returned  full  of  fire  cracks  is  abundant  proof  that  it 
is  frequently  exceeded.  Fig.  4  is  a  good  illustration  of  a 
chisel  having  both  fire  and  water  cracks. 

A  chisel  may  be  shaped  right  and  hardened  right  and  like 
any  other  tool  may  be  spoiled  in  the  grinding,  so  it  is  im- 
portant not  to  overheat  the  cutting  edge  while  grinding.  It 
is  also  true  that  each  time  a  tool  is  redressed  it  becomes  more 


3 — Te«t    Piece 


furnace  is  not  as  simple  as  commonly  supposed.  Care  should 
be  taken  to  heat  the  heavier  part  of  the  chisel  first,  allowing 
the  thin  edge  to  come  to  the  required  temperature  last.  This 
prevents  "soaking"  the  very  part  of  the  chisel  that  should 
be  the  strongest,  and  soaking  at  a  low  heat  is  nearly  as  bad 
as  overheating.  The  quenching  should  be  done  in  brine 
and  at  the  lowest  heat  at  which  the  steel  will  retain  its  full 
hardness,  which  is  generally  about  1350  deg.  F. 

To  find  out  whether  the  heat  is  too  high  or  too  low,  test 
the  tool  with  a  file  or  chip  off  a  little  piece  from  a  chisel 
occasionally  and  compare  the  fracture  with  that  of  the  test 
piece  showing  the  best  grain.  Whether  the  chisels  are  to  be 
tempered  in  oil  or  run  down  to  color,  quench  far  back  from 
the  edge,  at  least  2^^  in.,  and  stir  up  and  down  while  cool- 
ing to  avoid  making  a  sharp  line  of  demarcation  between 
the  hot  and  cold  portions,  thus  forming  a  water  crack  like 
that  shox^Ti  in  Fig.  4.     It  is  a  very  common  and  grave  fault 


Flat  Chisel 


to  quench  a  chisel  only  about  ^  or  J/^  in.  from  the  edge, 
because  at  that  point  the  section  is  thin  enough  to  produce 
a  water  crack  readily,  and  these  rarely  appear  on  the  sur- 
face until  the  tool  is  in  use. 

By  far  the  best  mode  of  tempering  is  in  the  oil  bath,  and 
for  ordinary'  hand  chisels  the  writer's  experience  has  been 
that  the  best  results  are  obtained  at  temperatures  of  about 
570  deg.  F.  This  leaves  the  chisel  hard  enough  for  ordinary 
chipping  and  reduces  the  liability  of  a  broken  tool  when 
splitting. a  nut  or  wedging  off  a  patch.  Chisels  used  exclus- 
ively for  chipping  and  air  hammer  tools  should  be  made  con- 
siderably harder. 

The  redressing  of  chisels  requires  more  care  than  when 
new  chisels  are  being  made.  A  piece  of  hardened  steel  is  in 
sOTne  respects  like  a  piece  of  glass.    When  heated  at  a  rate 
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Flg.   5 — Chisels    Drawn    From    Short   and   Scrap   Pieces 

difficult  to  make  it  stand  up,  because  something  has  Ijeen 
taken  out  of  the  steel  which  can  never  be  replaced. 

For  general  purposes  chisels  should  be  ground  to  an  angle 
of  about  30  deg.,  but  this  may  not  be  the  best  angle  for  a 
special  case.  If  a  machinist  grinds  his  lathe  tools  blunt  to 
cut  cast  iron  and  thin  to  cut  soft  steel,  why  not  apply  the 
same  rule  to  cold  chisels?  Some  men  seem  to  think  that  if 
a  chisel  is  tempered  right  it  can  be  neither  bent  nor  broken, 
but  these  are  generally  the  kind  that  will  try  to  take  off 
a  ^-in.  chip  of  Thermite  metal  with  a  chisel  ^  in.  thick 
at  the  point.  A  common  method  of  breaking  the  corners 
of  a  chisel  is  to  drive  it  under  a  rivet  head,  and  this  may  be 


Fig.   6 — Cape  And    Round    Nose   Chisels  Showing   Clearance 

prevented  by  starting  the  cut  about  1/16  in.  above  the  bot- 
tom of  the  head.  Connecting  two  cuts  not  in  the  same  line, 
or  cutting  to  a  curved  line  with  a  wide  chisel  is  also  bad 
practice,  and  of  course  there  are  many  other  ways  of  abus- 
ing chisels.  Yet  mechanics  will  continue  to  break  good  tools 
time  and  again  in  the  same  way  without  ever  looking  for  the 
cause. 

No  one  ever  seems  to  take  any  account  of  these  faults,  be- 
cause chisels  are  so  cheap  and  easily  obtainable,  but  if  every- 
thing were  taken  into  consideration — the  cost  of  the  steel, 
the  time  lost  by  the  mechanic  and  helper  and  the  time  of 
the  toolmaker  and  helper — it  would  be  found  to  be  expensive 
carelessness. 


Saietv  and  Sanitation  Work  Shows  Results. — The 
Industrial  Commission  of  Wisconsin  reported  on  December 
22  that  during  the  last  half  of  1917,  industrial  accidents  in 
Wisconsin  workshops  and  factories  showed  a  reduction  of 
14  per  cent  from  the  corresponding  period  of  1916.  This 
is  due  to  the  special  effort  made  by  the  commission  to  interest 
foremen  and  superintendents  in  safety  and  sanitation  work. 


SUNDSTRAND  TOOL  ROOM  LATHE 

The  new  16 -in.  quick  change  lathe  known  as  the  Sund- 
strand  and  illustrated  below  was  recently  developed  by  the 
Rockford  Tool  Company,  Rockford,  111.,  and  extra  heavy 
construction  combined  with  maximum  convenience  of  opera- 
tion make  it  especially  adaptable  to  railway  tool  room  service. 
The  lathe  is  built  to  stand  heavy  cuts  and  another  feature  is 
the  use  of  both  speeds  of  the  countershaft  to  drive  the  spindle 


is  graduated  for  convenience  in  drilling.  The  lead  screw  is 
not  splined  and  being  used  for  thread  cutting  only,  should 
retain  its  accuracy  a  long  time.  Any  number  of  threads 
from  1^  to  80  per  inch,  including  the  ll^^-in.  standard 
pipe  thread,  can  be  cut. 

The  apron  is  of  double  construction,  all  gears  and  studs 
being  supported  at  both  ends.  It  is  securely  fastened  to 
the  carriage  and  is  designed  to  withstand  heavy  stresses.  A 
positive  lock  is  provided  in  the  apron  to  make  it  impossible 


I 


A  Quick  Change  Lathe  for  Tool  Room  Work 


in  the  same  direction,  which  doubles  the  number  of  available 
speeds  and  prolongs  the  life  of  the  belt. 

The  bed  of  the  late  is  heavy  and  strongly  braced.  The 
headstock  is  ribbed  and  securely  clamped  to  the  bed  to  pre- 
vent chatter.  There  is  a  single  back  gear  and  a  four  step 
cone  pulley  is  regularly  furnished.  The  bearings  for  the 
spindle  are  phosphor  bronze  of  generous  proportions  and 
are  provided  with  sight  feed  self-oilers.  The  end  thrust  on 
the  rear  bearings  is  taken  by  a  large  ball  thrust  bearing. 
The  tail  stock  is  of  the  cut  away  tj-pe  and  the  tail  spindle 


for  the  lead  screw  and  the  feed  rod  to  be  engaged  at  the  same 
time. 

The  reverse  mechanism  is  mounted  in  large  bearings  in  the 
headstock  and  an  independent  feed  rod  is  provided  which 
may  be  reversed  by  a  lever  shown  on  the  right  side  of  the 
apron. 

A  well  designed,  quick  change  gear  box  is  mounted  on  the 
front  of  the  bed  and  by  the  use  of  two  handles  it  is  possible 
to  quickly  obtain  any  one  of  36  different  speeds. 

Considerable  attention  has  been  given  to  the  design  of  a 
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suitable  taper  attachment  and  all  carriages  are  drilled  to  take      used,  less  wasted,  rough  and  inaccessible  surfaces  covered 


the  attachment  in  case  it  is  needed  later  on. 

There  is  also  a  special  relieving  attachment  for  accu- 
rately l)acking  off  or  relieving  the  teeth  of  hobs,  cutters,  ta])s, 
etc.  It  is  driven  from  the  back  gear  through  a  quadrant 
firmly  clamped  on  the  lathe  bed  in  the  rear  of  the  headstock. 

The  regular  equipment  furnished  with  this  lathe  includes 
a  sj>ecial  gear  for  cutting  the  ll}^-in.  thread,  large  and 
small  face  plates,  a  double  friction  countershaft,  oil  jxins 
and  suital)le  wrenches.  Following  is  a  list  of  important  di- 
mensions of  the  lathe: 

Swing   iviT   l>e<i I6V4  in. 

Swiiijj    inet     cnrriase 9'h  in. 

Dist.-'.nci-    Ix'twecn    otiitrrs 32  in. 

I  cnctl)    oi    lieii 6  ft. 

Wiiltli    if   lie.l 15  in. 

Wi.ltli   .>f   •>ett 2I4  in. 

Toil   post  tr.kes   s^   in.  by  l''i   in.   tool. 

I"ceil< from  6  to  320  per  in. 

Net    vxeislit.  approximately 2.S00  II). 


PAINT  SPRAYING  SYSTEM 

Many  methods  of  applying  paint  in  the  form  of  a  spray 
by  means  of  compressed  air  have  l)een  suggested,  and  (3ne 
that  is  used  successfully  is  the  Aeron  system  developed  by 
the  De  Vilbiss  Manufacturing  Company.  Toledo.  Ohio. 
This  .^^y.stem  is  used  extensively  in  the  industrial  lield  and 
has  wide  possibilities  in  the  railroad  field.     It  is  now  used 


Air  Connection 


Universal 
Spr«yhead 


Fluid  Adjustin 


•urfacM 


Fig.    1 — Paint    Spraying    Nozzle. 

bv  some  reads  for  jxiinting  e(|uipment  and  buildings.  It  i=5 
a  great  I'me  and  labor  saver  and  a.>  such  should  be  seri- 
ou>l\'  con>idered  Ijy  railway  men.  'I'he  Aeron  system  is  so 
designed  that  it  may  l)e  operated  without  materially  wasting 
paint. 

The  no/zle  is  in  the  form  of  a  pistol  with  the  control  trigger 
always  under  the  operator's  finger  and  within  four  inches 
of  the  sjjray  head.  This  allows  the  paint  to  be  applied 
exactly  where  it  is  needed  and  reduces  to  a  minimum  an\- 
loss  in  paint.  An  adjustable  nozzle  is  provided  which  gov- 
erns the  width  of  the  spray.  All  kinds  of  varnishes,  enam- 
els, lacquers  and  oil  paints  may  be  used  with  the  Aeron  sys- 
tem, which  is  easy  to  install  and  operate  and  does  a  uniformly 
high  grade  of  work.  It  may  be  used  to  good  advantage  in 
the  painting  of  car  bodies,  trucks,  stencils,  locomotives,  car 
interiors  and  exteriors.  Among  the  advantages  of  paint 
spraying  as  compared  with  the  old  hand  brush  method,  ma}- 
be  mentioned  the  following:     Much  greater  speed,  less  paint 


more  uniformly  and  the  possibility  of  cleaner  and  better 
working  conditions.  A  portable  j)ainting  ecjuipment  has 
been  developed  which  consists  of  a  suitable  air  compressor, 


Fig.  2— A    Difficult   Painting   Job    Made    Easy. 

belt  driven  from  a  small  gasolene  engine  and  mounted  on 
a  portable  truck.  A  paint  tank  and  regulating  head,  to- 
gether with  an  air  receiver  are  also  mounted  on  the  truck. 
Suitable  hose  and  connections  are  i)rovided  for  use  with  the 


3 — Paint  Sprayed  Used  for  Stenciling. 


nozzle.      Where   compressed   air   is   available   the   air  com- 
pressor and  gas  engine  would  ])e  unnecessary. 

The  really  vital  part  of  the  Aeron  equipment  is  the  nozzle, 
which  is  shown  in  Fig.  1  with  the  connections  and  attach- 
ments plainly  indicated.  The  flow  of  air  and  paint  is  under 
the  instantaneous  control  of  the  operator  by  means  of  the 
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trigger  and  the  universal  spray  head  produces  a  flat  spray 
which  may  be  adjusted  horizontally  or  vertically,  or  for 
wide  or  narrow  surfaces.  Wide  surfaces  may  be  covered 
with  rapidity  and  uniformity. 

In  operation,  the  paint  tank  regulating  head  inlet  is  con- 
nected by  J'2-in.  air  hose  to  the  compressor  air  system.  One 
or  more  nozzles  are  then  connected  by  ^-in.  air  hose  and 
i/2-in.  fluid  hose  to  the  regulating  head  outlet.  The  paint 
is  put  into  the  tank  through  a  filler  plug  hole.  With  the 
regulator  shown  in  Fig.  2  and  the  fluid  adjusting  nut  on 
the  nozzle,  the  air  pressure  is  controlled  to  meet  var\'ing 
conditions  of  size  of  nozzle,  viscosity  of  paint,  height  of 
nozzle  above  tank,  etc.  Special  extension  nozzles  are  pro- 
vided for  use  in  unusually  difficult  places. 

Painting  car  trucks  is  a  slow,  troul^lesome  job  by  the  old 
paint  brush  method  and  Fig.  2  shows  how  the  work  may 
be  done  b\-  use  of  the  Aeron  system.  Fig.  3  shows  it  used 
in  stenciling  a  car  body.  In  fact,  the  system  is  ven,-  flexible 
and  may  be  easily  adapted  to  the  varying  conditions  that 
have  to  be  met  in  railway  practice. 


A  PORTABLE  VISE  AND  BENCH 

Strength  and  maximum  convenience  in  handling  are  the 
points  especiall}-  emphasized  in  a  new  portable  vise  which  is 
manufactured  bv  the  Henderson  Electric  Companv,  Ampere, 

The  vise  is  made  in  two  patterns,  the  larger  of  which  is 
shown  in  the  illustration  and  weighs  225  lb.  The  table  is 
30  in.  Ijy  36   in.  by  2   in.  and  the  legs  are  made  of  2-in. 


A  Convenient  Portable  Vise 

pipe.  To  insure  solidity,  the  table  is  fastened  to  the  floor 
by  means  of  a  turnbuckle  and  lag  screw  which  is  clearly 
shown  in  the  illustration. 

A  portable  vise  of  this  kind  should  be  of  value  in  shops 
and  roundhouses  where  it  could  readily  be  placed  near  the 
location  of  the  work  and  thus  result  in  the  saving  of  many 
steps. 


A.  &  Z.  BRAKE  BEAM  HANGER 

A  new  brake  beam  hanger  recently  devised  by  L.  E.  Atwell, 
roundhouse  foreman,  and  C.  A.  Zweibel,  supervisor  of  car 
repairs,  of  the  Atlantic  Coast  Line,  is  of  especial  interest. 
Simplicity,  ease  in  application,  durability  and  cheapness  are 
among  the  advantages  claimed  for  the  A.  &  Z.  hanger,  as  it 
is  known,  and  it  is  being  used  successfully  on  the  tenders 
of  several  Atlantic  Coast  Line  locomotives.  The  hanger  is 
composed  of  two  forged  wrought  iron  pieces  which  are  in- 
terchangeable. 

In  order  to  apply  the  hanger,  which  may  be  done  easily 
from  the  outside,  it  is  simply  necessar\'  to  remove  the  brake 
key  and  shoe,  and  lower  the  brake  beam.  The  two  sections 
of  the  hanger  are  then  suspended  from  the  hanger  bracket 
and  allowed  to  come  together  at  the  center  which  auto- 
matically locks  them  in  place.  To  complete  the  job,  it  is 
only  necessary  to  raise  the  brake  beam,  hook  the  bottom  of 
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A.   &  Z.    Brake    Beam    Hanger 


the  hanger  into  the  slotted  hole  in  the  brake  head  and  apply 
the  brake  shoe  and  key.  The  corners  are  reinforced  and 
stiffened  by  extra  ribs  and  the  lap  joint  in  the  bottom  of 
the  hanger  increases  its  stiffness.  Obviously,  there  are  no 
nuts  or  cotters  to  work  loose  and  the  hanger  should  prove 
durable  as  well  as  cheap. 


GARBOGOAL— A  NEW  FUEL 

A  new  commercial  process  for  converting  bituminous  coal 
into  a  fuel  which  is  smokeless  and  has  the  characteristics  of 
anthracite  coal,  has  been  invented  and  perfected  by  C.  H. 
Smith,  who  has  been  working  on  this  new  process  for  some 
time  in  conjunction  with  Blair  &  Company,  of  New  York. 
The  bituminous  coal  is  taken  in  its  raw  state  and  subjected 
to  a  distillation  process  at  relatively  low  temperatures,  which 
distills  off  vapors  and  permanent  gases,  leaving  what  is 
called  Carbocoal  to  be  made  into  briquettes.  An  important 
feature  is  that  valuable  by-products  are  obtained  from  the 
gases,  the  revenue  from  the  sale  of  which  largely  compensates 
for  the  cost  of  the  process. 

The  residue  from  the  distillation  is  pressed  into  hard  and 
durable  briquettes.  These  briquettes  are  practically  pure 
carbon,  having  only  cme  to  four  per  cent  volatile  matter. 
They  provide  an  intense  fire  and  are  adaptable  for  use  on 
locomotives  where  high  steaming  rates  are  required.  The 
adaptability  of  this  fuel  for  locmnotive  use  has  been  deter- 
mined by  actual  locomotive  tests,  at  which  high  rates  of  com- 
bustion were  obtained  with  practically  no  smoke.  It  has 
been  found  particularly  suitable  for  use  where  limited  grate 
area  is  obtained  and  restricted  boiler  capacity  requires  an 
efficient  fueL  It  is  easily  handled;  the  briquettes  do  not 
readily  disintegrate. 

The  accompanying  table  shows  the  products  obtained  from 
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the  raw  bituminous  coal  by  the  distillation  process.  The 
coal  tar  products  are  recovered  in  their  primary  stage,  there 
being  available  some  20  gallons  of  tar  oils  for  the  market 
as  compared  with  four  or  five  gallons  from  the  same  grades 
of  coal  in  the  ordinary  carbonization  process.     Many  of  the 


Raw  Bituminous  Coal — 2,000  lb. 

Carbocoal    Briquettes — 1,440   lb. 
Gases  and  N'apors — 560  lb. 
A'ajiors — 360  lb. 

Tar  Oils — Benzol,  Toluol,  Xaphtlias,  Motor  Spirit, 
Creosote,  Oils,  Tar  .Acids,  Lubricating 
and  Fuel  Oils,  Anthracene,  Pitch  and 
other    tar   oil    products. 

.\mmonical  Liquor — Ammonia  (Concentrated),  Sul- 
phate of  Ammonia,  Cyanogen, 
Pvridene      bases      and      other 
nitrogen    compounds. 
IVrinaiiont   Gases — 200   lb. 

These  are  used  to  provide  heat  for  the  distillation 
process,  or  may  be  used  for  commercial  purposes. 


by-products  which  are  obtained  by  this  process  are  in  great 
demand  for  use  in  the  manufacture  of  explosives. 

Such  a  fuel  will  find  a  field  on  railroads,  for  domestic 
use,  in  stationary  and  marine  plants  where  smokeless  opera- 
tion is  desired,  and  for  kilns  and  gas  producers.  This  process 
is  being  handled  by  the  International  Coal  Products  Corpo- 
ration, of  which  Mr.  Smith,  the  inventor  of  the  process,  is 
president.  An  experimental  plant  has  been  in  operation  at 
Irvington,  N.  J.,  and  plans  are  now  under  way  for  the 
construction  of  new  plants. 


A  HIGH  LIFT  INDUSTRIAL  TRUCK 

In  the  efficient  handling  of  freight  and  stock  from  plat- 
form to  storeroom,  different  forms  of  industrial  lift  trucks 
are  becoming  more  and  more  important  factors  and  their  use 
has  spread  to  railroad  repair  shops  and  freight  houses. 
One    of    these    trucks,    recently    developed    by    the    Lewis- 


Model  10  W  S  B  Jackllft   Master  Truck 

Sliepard  Company,  Boston,  Mass.,  intended  especially   for 
railroad  work,  is  shown  in  the  illustration. 

With  a  capacity  of  3,500  lb.  and  large  rear  wheels  to  in- 
sure easy  rolling,  it  combines  the  added  advantage  of  a 
universal  joint  which  permits  the  load  to  be  raised  with  the 
handle  in  any  position.  In  this  way  it  is  possible  to  use 
the  truck  in  freight  cars  and  other  cramped  quarters  hither- 
to inaccessible,  and  a  total  lift  of  lyi  in.  allows  the  wooden 


platforms  to  be  pulled  over  incliiu^  and  other  irregularities 
in  the  floor. 

The  load  is  elevated  by  a  combinai  n  of  leverages  re- 
quiring from  four  to  six  she:  I  ^-okes  ot  the  handle  and  a 
ratio  of  40  to  1  gives  a  power)'.,  pur'rhase.  Tn  lowering, 
a  release  check  permits  the  load  to  descend  siowly  to  the 
floor  and  eliminates  the  possibility  of  spills. 

At  one  freight  depot  where  this  truck  is  in  use,  all  in- 
coming freight  is  unloaded  directly  onto  small  platforms 
made  for  the  purpose.  Platform  and  freight  are  then 
moved  by  the  aid  of  a  truck  to  their  destination  without 
rehandling. 


ALL  METAL  STEAM  HEAT  CONNECTION 

FOR  CARS 

With  a  view  to  providing  a  connection  for  the  steam  lines 
for  passenger  cars  that  would  reduce  the  trouble  and  expense 
incident  to  the  use  of  rubber  hose,  the  Barco  Manufacturing 
Company,  Chicago,  has  developed  a  connection  in  which  no 
rubber  is  used.  This  device  has  recently  been  placed  upon 
the  market  after  it  had  bepn  in  use  for  four  years. 

The  Barco  car  steam  h'^Tt  connection  is  made  up  of  two 
Barco  joints  of  a  special  .^pe  and  two  sections  of  extra  heavy 
steel  pipe.  Any  standaru  steam-heat  coupler  head  can  be 
used  on  it.  A  locking  clamp  secures  the  upper  flexible  joint 
to  the  train  line  end  valve,  making  it  impossible  for  the  con- 
nection to  fall  to  the  track.  If  desired  lagging  can  be  applied 
to  the  connection,  but  in  most  of  the  installations  this  has 


Passenger  Car  Equipped  with   Barco  Steam   Heat  Connection 

not  been  done.  It  is  desirable  to  have  a  flexible  bracket  at 
the  end  of  the  train  line  of  a  type  similar  to  that  shown  in 
the  illustration. 

No  special  tools  are  required  to  apply  or  remove  these 
connectors.  They  will  couple  to  cars  equipped  with  rubber 
hose  as  well  as  to  those  having  the  Barco  connection.  The 
joints  are  more  flexible  than  rubber  hose,  which  makes  them 
easier  to  couple.  They  will  stand  the  full  boiler  pressure  of 
the  locomotive  without  leaking  or  bursting.  The  steel  pipe 
gives  a  larger  opening  for  the  passage  of  the  steam  than 
rubber  hose  and  eliminates  the  trouble  due  to  the  rubber 
lining  becoming  loose  and  stopping  the  pipe  or  catching  in 
the  valves.  The  all-metal  connections  remain  serviceable  for 
a  long  time  and  do  away  with  frequent  renewals. 


Exportation  of  Scrap  Iron  or  Steel. — The  War  Trade 
Board  calls  attention  to  the  fact  that  the  exportation  of  scrap 
iron  or  steel  requires  an  export  license,  and  that  any  shipper 
who  exports  under  any  different  classification  (such  as  sec- 
ond-hand rails,  car  wheels,  etc.)  any  articles  manufactured 
of  iron  or  steel  which  are  exported  for  the  purpose  of  being 
scrapped  at  destination  is  guilty  of  false  declaration  and  is 
subject  to  such  penalties  therefor  as  the  law  provides. 
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The  shops  of  the  Pennsylvania  at  Blairsville,  Pa.,  on  the 
Conemaugh  division — a  machine  shop,  a  blacksmith  shop 
and  a  boiler  house — were  destroyed  by  fire  on  February  5. 
Estimated  loss,  $15,000.  The  fire  occurred  at  3  a.  m.  when 
the  temperature  was  10  deg.  below  zero. 

The  executive  committee  of  the  Master  Car  Builders'  As- 
sociation has  issued  Circular  No.  26  announcing  that  the 
Interstate  Commerce  Commission  has  extended  the  date 
effective  for  the  application  of  safety  appliances  to  cars  to 
September  1,  1919.  To  conform  thereto,  paragraph  (m)  of 
Rule  3  should  read:  "After  September  1,  1919,  no  car  will 
be  accepted  in  interchange  unless  properly  equipped  with 
United  States  safety  appliances  or  United  States  safet}- 
appliances,  standard." 

The  shopmen  of  the  Grand  Trunk  are  to  have  a  general 
increase  in  pay,  aggregating,  it  is  said,  more  than  $500,000, 
on  all  of  the  company's  lines.  The  advance  is  in  accordance 
with  the  decision  of  a  board  of  conciliation  which  has  recently 
made  a  unanimous  report.  The  men  affected  are  the  ma- 
chinists, the  boilermakers  and  the  blacksmiths,  said  to  be 
about  1,300  men  in  all.  The  report  also  provides  that  griev- 
ance committees  shall  be  established  in  the  shops;  the  work- 
ing day  is  to  be  nine  hours  and  the  rate  of  pay  is  to  be 
advanced  50  per  cent  for  overtime  and  for  work  done  on 
holidays.     The  agreement  runs  one  year  from  March  1, 

A  pledge  to  save  fuel  oil  is  called  for  by  Albert  E. 
Swabacher,  United  States  fuel  administrator  for  California, 
who  has  sent  a  letter  to  all  locomotive  enginemen  in  that  state. 
The  Southern  Pacific  is  the  greatest  consumer  of  fuel  oil  in 
that  state  and  the  co-operation  of  its  employees  is  expected  to 
mean  in  the  aggregate  a  great  saving  for  other  industries. 
Mr.  Swabacher's  letter  says  that  the  storage  supply  of  fuel 
oil  in  California  is  decreasing  at  the  alarming  rate  of 
1,100,000  barrels  a  month.  The  abnormal  demands  of  the 
last  three  years  have  decreased  the  available  storage  supply 
by  one-half.  The  pledge  cards,  sent  to  the  firemen  of  all 
California  roads,  are  being  signed  and  returned  to  the  fuel 
administrator. 


which  should  be  adopted  to  promote  greater  conservation  of 
fuel  by  the  railways.  Major  Schmidt,  who  was  formerly 
professor  of  railway  mechanical  engineering  in  the  University 
of  Illinois,  has  been  assigned  by  the  War  Department  to  the 
Fuel  Administration,  and  the  conference  was  called  by  him. 
Almost  a  year  ago  the  International  Railway  Fuel  Association 
appointed  a  committee  which  tendered  its  services  to  the  gov- 
ernment for  the  purpose  of  bringing  about  co-operation 
regarding  the  use  of  fuel  by  railways.  The  members  of 
this  committee  participated  in  the  conference  with  Major 
Schmidt.  They  include  Eugene  McAuliffe,  chairman,  form- 
erly general  coal  agent  of  the  Frisco  system,  who  is  now  in 
the  coal  business;  W.  L.  Robinson,  Baltimore  &  Ohio;  E.  W. 
Pratt,  Chicago  &  North  Western;  L.  R.  Pyle,  Soo  Line,  and 
D.  C.  Buell,  Railway  Educational  Bureau.  Others  who  par- 
ticipated in  the  conference  were  M.  K.  Barnum,  Baltimore  & 
Ohio;  John  Crawford  and  A.  W.  Wilson,  Burlington,  and 
Charles  Hall,  Indiana  Coal  Operators'  Association.  It  is 
an  unsettled  question  whether  the  matter  of  fuel  conservation 
on  the  railways  will  be  handled  by  the  Fuel  Administration 
or  under  the  Director  General  of  Railroads. 

Following  the  Chicago  conference,  the  Executive  Cc«nmittee 
of  the  International  Railway  Fuel  Association  telegraphed 
the  Fuel  Administrator,  tendering  the  services  of  the  asso- 
ciation, its  members  and  its  executive  committee,  to  the  con- 
servation division  of  the  Fuel  Administration. 


Conference  on  Conservation  of  Railway  Fuel 

A  conference  recently  was  held  in  Chicago  between  Major 
E.  C.  Schmidt,  representing  the  Fuel  Administration,  and  a 
number  of  representatives  of  the  railways  regarding  methods 


Second  Tobacco  Shipment  to  Railway  Regiments 

On  February  23  the  cwnmittee  in  charge  of  the  Railway 
Regiments'  Tobacco  Fund  forwarded  its  second  shipment  to 
the  railroad  regiments  in  France.  The  shipment  consisted 
of  10  cases  of  12  packages  each.  Each  package  contained 
240  bags  of  Bull  Durham  smoking  tobacco  and  80  bags  of 
Tuxedo  pipe  tobacco. 

The  tobacco  is  bought  at  wholesale  prices  and  is  not  sub- 
ject to  revenue  charges  because  it  is  consigned  to  government 
forces.  It  is  delivered  in  bond  to  the  Quartermaster's  De- 
partment of  the  Army  in  this  country,  which  takes  care  of  its 
transportation  without  expense  to  the  donators.  The  mem- 
bers of  the  committee  in  charge  of  the  Tobacco  Fund,  of 
which  F.  A.  Poor,  president  of  the  P.  &  M.  Gompanv,  is 
chairman,  themselves  pay   all  of  the  office  expenditures. 

A  letter  received  by  Mr.  Poor  from  Fred  A.  Preston,  secre- 
tary and  treasurer  of  the  P.  &  M.  Company,  and  now  a 
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captain  in  the  regular  army  in  France,  indicates  to  what  an 
extent  "smokes''  are  appreciated  by  the  boys  in  France: 

"The  cigarettts  arrived  and  I  am  the  most  grateful  person  in  the  world, 
today  for  the  first  time  in  weeks  I  am  havinn  a  real  smoke.  As  1  have 
told  you  before,  I  simply  can't  tell  you  how  much  smoking  means  to  every 
one  of  us.  There  is  something  abcut  the  climate  or  the  work  that  makes 
imoking  absolutely  indispensable.  Whereas  I  formerly  consumed  about 
five  a  day,  I  now  smoke  25,  sometimes  more,  and  because  good  cigarettes 
are   not   obtainable    we   smoke   any    d thing." 

Although  a  large  number  of  supply  companies  have  re- 
sponded generously  to  the  appeal  for  subscriptions,  there  is 
still  a  need  for  adclitional  funds  and  contributions  from  other 
companies  are  .<5olicitcd. 

One  contribution  to  the  Railway  Regiments'  Tobacco  Fund 
was  received  during  the  past  month  from  the  Empire  Steel 
&  Iron  Company  of  Catasauqua,  Pa.,  for  $20. 


k 


In  closing  we  want  to  remind  you  to  be  on  the  lookout 
for  a  package  which  will  follow  the  letter  you  receive  from 
us  each  month.  Hoping  you  will  get  encouragement  and 
pleasure  from  being  an  honorary  member  of  the  Portsmouth 
Patriotic  Society  of  Seaboard  Shops,  and  wishing  you  lots 
of  luck,  we  remain.  Your  friends  back  home, 

Portsmouth  Patriotic  Society. 


Backing  Up  the  Boys  at  the  Front 

The  following  letter,  which  is  self-e.xplanatory,  has  been 
sent  out  to  each  of  the  more  than  seventy  employees  of  the 
Seaboard  Air  Line  shops  and  offices  at  Portsmouth,  Va.,  who 
have  joined  the  colors: 

We,  your  fellow  workers  who  are  left  behind,  thinking 
you  would  like  to  hear  from  others  than  "Homefolks"  back 
home,  wishing  to  encourage  you  and  at  the  same  time  to 
impress  the  fact  that  we  are  back  of  you  to  a  man,  have 
decided  on  what  we  think  to  be  the  most  all  around  effective 
method.  The  Seaboard  Air  Line  shop  employees  have  gone 
together,  as  one  man,  in  a  society  called  the  "Portsmouth 
Patriotic  Society  of  Seaboard  Shops."     .     .     . 

The  objects  of  this  society  are:  To  keep  in  touch  with 
each  of  you  who  have  enlisted  in  the  nation's  service,  sending 
you  periodically  each  month  while  the  war  lasts  a  shop 
letter  telling  you  all  the  happenings  of  interest  in  Portsmouth, 
and  following  this,  a  small  token  of  remembrance,  such  as 
tobacco,  cigarettes,  etc.;  to  keep  in  touch  with  your  relatives 
back  home,  so  that  if  ever  at  any  time  tliey  are  in  need  of  any 
kind  of  help  there  will  always  be  a  willing  helping  hand  to 
respond. 

Now,  this  is  our  part — you  will  also  have  some  duties  to 
perform  in  connection  with  this  society:  Keep  us  posted 
as  to  your  whereabouts  as  near  as  you  possibly  can. 
as  sometimes  there  may  be  some  real  good  news  to  impart, 
and  you  will  get  it  much  quicker  if  we  know  exactly  where  to 
address  you. 

Your  second  duty  is  that,  if  there  is  ever  anything  we 
can  do  for  you  here,  not  to  hesitate  to  call  on  us.  Maybe 
there  is  something  we  can  do  in  the  way  of  keeping  in  touch 
with  your  relatives,  and  if  so,  the  society,  as  one  stanch 
friend,  will  consider  it  a  privilege  to  help  you. 

Attached  to  this  letter  you  will  find  a  membership  card, 
and  you  will  note  that  your  name  is  entered  thereon  as 
honorary  member.  Each  one  of  us  appreciates  what  you  are 
doing,  and  considers  this  a  privilege. 

We  have  placed  an  honor  board  under  "Old  Glory"  near 
entrance  to  the  shops,  and  the  name  of  each  of  you  who 
have  responded  so  readily  to  the  call  of  our  country  is 
printed  on  it.  We  add  new  ones  now  and  then,  and  the  board 
is  filling  very  quickly.      . 


MEETINGS   AND  CONVENTIONS 

American  Society  for  Testing  Materials. — The  twenty-first 
annual  meeting  of  the  American  Society  for  Testing  Materials 
will  be  held  at  the  Hotel  Traymore,  Atlantic  City,  N.  J.,  on 
June  25  to  28,  1918.  Atlantic  City  was  selected  as  the  place 
for  this  meeting  on  the  basis  of  the  information  received  a 
year  ago  in  reply  to  a  detailed  inquiry  addressed  to  the 
membership  which  showed  a  decided  preference  for  this  citv 
over  others  suggested.  The  annual  meetings  of  this  society 
have  been  held  at  Atlantic  City  for  the  past  16  years,  with 
the  single  exception  of  that  in  1903. 

Xew  York  Railroad  Club. — The  next  meeting,  on  March 
15,  1918,  will  be  the  annual  Electrical  Night.  The  follow- 
ing is  the  program  for  the  occasion,  the  subject  being  "Recent 
Electric  Locomotives.'' 

The  Xcw  York,  Xew  Haven  &  Hartford  new  180-ton  pa'senger  locomo- 
tive,  which  will   be  presented  by   E.    R.   Hill. 

The  Chicago,  Milwaukee  &  St.  Paul  new  gearless,  bi-polar  passenger 
locomotive  under  construction  by  the  General  Electric  Company,  which  will 
be  described  by  A.  H.  Armstrong,  illustrated  by  Jantern  slisies'  from  photo- 
graphs of  the   general   drawings. 

The  Chicago,  Milwaukee  &  St.  Paul  new  quill  geared  locomotive  under 
construction  by  the  W'estinghouse  Electric  &  Manufacturing  Company, 
which  will  be  described  by  F.  H.  Shepard  of  the  Westinghouse  Company 
and   illustrated   by   lantern    slides. 

The  Xew  York  Ontral  latest  electric  passenger  locomotive  which  will 
be  briefly  described  by   Mr.   Katte  and  illustrated  with   lantern   slides. 


T'lc    following    list    gi't's    ttaiv.cs   of  secretaries,    dates    of    next    or    regHlar 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air    Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

York  City.     Convention   May  7  to   10,   1918,  Cleveland  Ohio. 
.•\merican     Railroad    Master    Tinners',     Coppersmiths'    and    Pipefitters' 

Assoc i.ATioN.—O.  E.  Schlink,  485  VV.   Fifth   St.,  Peru,  Ind. 
.\merican    Railway   Master  Mechanics'  .\ssociation. — J.   W.   Taylor,   Kar- 

pen  Bldg.,  Chicago. 
American    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher,    Belt 

Railway,   Chicago. 
.\merican   Society  for  Testing  Materials. — Prof.   E.   Marburg,   University 

of  Pennsylvania,  Philadelphia,  Pa.     Annual  meeting  June  25-28,   1918, 

Hotel  Traymore,  .\tlantic  City,  N.  J. 
.\merican    Society    of    Mechanical    Engineers. — Calvin    \V.    Rice,    29    W. 

Thirty-ninth  St.,  New   York. 
.\ssociATioN    OF    Railway    Electrical   Engineers. — Joseph    .\.    Andreucetti, 

C.  &  X.  \V.,  Room  411,  C.  &  N.  W.   Station,  Chicago. 
Car   Foremen's   -Association   of   Chicago. — .\aron    Kline,   841    Lawlor   Ave., 

Chicago.      Second   Monday  in  month,   except   June,  July  and   -August, 

Hotel   Morrison,   Chicago. 
Chief   Interchange  Car   Inspectors'  and   Car    Foremen's   .Association. — 

\V.  R.  McMunn,  New  York  Central,  -Albany,  N.  Y. 
International  Railroad  Master  Blacksmiths'  Association. — A.   L.  Wood- 
worth,  C.  H.  &  D.,  Lima,  Ohio. 
International  Railway  Fuel  Association. — J.  G.  Crawford,  547  W.  Jack- 
son  Blvd.,   Chicago. 
International   Railway    General    Foremen's   Association. — William    Hall, 

1126  W.   Broadway,  Winona,   Minn. 
Master    Boilermakers'    .Association. — Harry    D.    Vought,    95    Liberty    St., 

Xew   York. 
Master  Car  Bi-ilders'  .Association. — J.  W.  Taylor,  Karpen  Bldg.,  Chicago. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

—.A.  P.  Dane,  B.  &  M.,  Reading,  Mass. 
XiAc.ARA    Frontier   Car    Men's   .Association. — George   A.    j.    Hochgrebe,    623 

Brisbane     Bldg.,     Buffalo,     N.     Y.       Meetings,    third     Wednesday    in 

month,    Statler  Hotel,   BuflFalo,   N.    Y. 
Railway    Storekeepers'    .Association. — J.    P.    Murphy,    Box    C,    Collinwood, 

< /hio. 
TRAVELiNii    Engineers'    .Xssociation. — W.    O.    Thompson,   N.    Y.    C.    R.    R., 

Cleveland,  Ohio.  Next  meeting,  September  10,   1918,  Chicago. 
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GENERAL 

H.  T.  Bentley,  superintendent  of  motive  power  and 
machinery  of  the  Chicago  &  North  Western  at  Chicago,  has 
lieen  called  to  Washington,  D.  C,  for  an  indefinite  period 
to  join  the  staff  of  the  director-general  of  railroads. 

F.  F.  Gaines,  formerly  superintendent  motive  power  of 
the  Central  of  Georgia,  has  been  made  a  member  of  the  staff 
of  Regional  Railroad  Director  C.  H.  Markham,  at  Atlanta, 
Georgia. 

N.  C.  KiEFFER  has  been  appointed  fuel  agent  of  the 
Southern  Railway,  lines  west,  with  office  at  Cincinnati, 
Ohio,  succeeding  R.  D.  Quickel,  entered  military  service. 

T.  D.  Sedwick,  acting  engineer  of  tests  of  the  Chicago, 
Rock  Island  &:  Pacific,  with  headquarters  at  Chicago,  111., 
was  appointed  engineer  of  tests,  with  the  same  headquarters. 

F.  O.  Walsh,  superintendent  of  motive  power  of  the 
Georgia  Railroad,  has  also  been  appointed  superintendent 
of  motive  power  and  equipment  of  the  Atlanta  &  West  Point 
and  the  Western  Railway  of  Alabama,  at  Montgomery,  Ala. 

MASTER    MECHANICS   AND    ROAD    FOREMEN    OF 

ENGINES 

Frank  Aitken,  master  mechanic  of  the  Pere  Marquette 
at  Wyoming  (Grand  Rapids),  Mich.,  has  been  appointed 
master  mechanic  of  the  Chicago  Great  Western  at  Des 
Moines,  Iowa,  to  succeed  W.  H.  Erskine. 

Ray  Austin,  heretofore  a  locomotive  engineman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  has  been  appointed  travel- 
ing engineer  of  the  Illinois  division. 

H.  H.  Carrick,  assistant  master  mechanic  of  the  Southern 
Pacific  at  San  Francisco,  Cal.,  has  been  appointed  master 
mechanic  of  the  Stockton  division,  with  headquarters  at 
Stockton,  Cal.,  succeeding  F.  P.  McDonald,  transferred. 

W.  C.  Davis  has  been  appointed  road  foreman  of  engines 
of  the  Shasta  division  of  the  Southern  Pacific,  with  head- 
quarters at  Dunsmuir,  Cal.,  succeeding  R.  W.  Cuvellier, 
assigned  to  other  duties. 

W.  H.  Dempsey,  formerly  a  locomotive  engineman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  has  been  made  traveling 
engineer  of  the  Chicago  and  Milwaukee  division. 

Henry  Dersch,  an  engineman  of  the  Chicago,  Milwaukee 
&  St.  Paul,  has  been  promoted  to  the  position  of  traveling 
engineer  of  the  Prairie  du  Chien  and  Mineral  Point  divisions. 

W.  H.  Erskine,  master  mechanic  of  the  Chicago  Great 
Western,  at  Des  Moines,  Iowa,  has  been  appointed  master 
mechanic  of  the  Virginian  Railway. 

J.  F.  Gildea,  division  master  mechanic  of  the  Canadian 
Pacific,  with  office  at  Montreal,  Que.,  has  been  appointed 
master  mechanic  of  the  Pennsylvania  division  of  the  Delaware 
&  Hudson,  with  headquarters  at  Carbondale,  Pa.,  succeeding 
J.  J.  Reid,  resigned. 

Ralph  E.  Graves,  a  locomotive  engineman  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  made  traveling  engineer  of 
the  Superior  division. 

F.  B.  Higbee,  a  locomotive  engineman  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  appointed  traveling  engineer 
of  the  Southern  Minnesota  division. 

G,  P.  Hodges,  general  car  and  locomotive  foreman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  with  headquarters  at  Ma- 


son City,  Iowa,  has  been  appointed  division  master  mechanic 
of  the  Iowa  and  Dakota  division,  at  the  same  point. 

J.  ^I.  Kerwin,  master  mechanic  of  the  Chicago,  Rock 
Island  &  Pacific,  with  headquarters  at  Estherville,  Iowa,  has 
been  transferred  to  newly  opened  headquarters  at  Silvis,  111. 

Edward  M.  L.\ke  has  been  appointed  master  mechanic  of 
the  Meridian  &:  Memphis,  with  office  at  Meridian,  Miss.  He 
was  bom  at  Mobile,  Ala.,  in  1870,  and  his  first  railroad  ex- 
perience was  as  a  machinist  apprentice  with  the  Louisville  & 
Nashville.  He  was  afterward  employed  by  the  New  Orleans 
&  North  Eastern  as  a  machinist,  and  was  subsequently  ap- 
pointed roundhouse  foreman.  He  later  went  with  the  Gulf 
&  Ship  Island  as  master  mechanic,  and  was  latterly  foreman 
of  the  New  Orleans,  Mobile  &  Chicago  at  Laurel,  Miss. 

B.  A.  Lembke,  formerly  a  locomotive  engineman.  has  been 
promoted  to  traveling  engineer  of  the  Wisconsin  Valley 
division  of  the  Chicago,  Milwaukee  &  St.  Paul. 

George  H.  Lusk,  formerly  a  locomotive  engineman  of  tlie 
Chicago,  Milwaukee  &  St.  Paul,  has  l>een  appointed  traveling 
engineer  of  the  Iowa  West  and  Des  Moines  division. 

foHX  P.  Lutze,  a  locomotive  engineman  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  appointed  traveling  engineer 
of  the  Iowa  East  and  Middle  division. 

A.  M.  Martinson,  formerly  a  locomotive  engineman  of 
the  Chicago,  Milwaukee  &  St.  Paul,  has  been  appointed 
traveling  engineer  of  the  Racine  &  Southwestern,  and  Rochelle 
&  Southern  line. 

C.  H.  McCrum  has  been  appointed  traveling  engineman 
of  the  Kansas  City  division  of  the  Chicago,  Milwaukee  & 
St.  Paul.     He  was  formerly  a  locomotive  engineman. 

H.  C.  McCuLLouGH  has  been  appointed  road  foreman  of 
equipment  of  the  Chicago,  Rock  Island  &  Pacific,  with  head- 
quarters at  El  Reno,  Okla. 

R.  J.  McQu.\de,  general  foreman  of  the  loccwnotive  depart- 
ment of  the  Chicago,  Rock  Island  &  Pacific  at  Chicago,  has 
been  appointed  master  mechanic  to  succeed  J.  M.  Kerwin, 
with  headquarters  at  Estherville,  Iowa. 

F.  P.  Miller,  general  car  and  locwnotive  foreman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  at  Marion,  Iowa,  has  been 
appointed  division  master  mechanic  of  the  Iowa  division, 
with  the  same  headquarters. 

W.  P.  Murphy  has  been  appointed  road  foreman  of  equip- 
ment of  the  Chicago.  Rock  Island  &  Pacific,  with  head- 
quarters at  El  Reno,  Okla. 

George  E.  Passage,  a  locomotive  engineman  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  has  been  promoted  to  traveling 
engineer  of  the  Chicago  terminals. 

J.  H.  Phillips,  traveling  engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  has  been  appointed  division  master 
mechanic  of  the  Northern  division,  at  Horicon,  Wis. 

Charles  Raitt,  general  foreman  of  the  car  department  of 
the  Atchison,  Topeka  &  Santa  Fe,  at  Richmond,  Cal..  has 
been  appointed  master  mechanic  of  the  Arizona  division, 
at  Needles,   Cal.,  succeeding  L.   A.   Mattimore,  deceased. 

H.  S.  Rowland,  formerly  a  locomotive  engineman  of  the 
Chicago,  Milwaukee  &  St.  Paul,  has  been  appointed  traveling 
engineer  of  the  Sioux  Cit>'  and  Dakota  division. 

J.  T.  Slavin  has  been  appointed  assistant  master  mechanic 
of  the  Coast  division  of  the  Southern  Pacific,  with  head- 
quarters at  San  Francisco,  Cal.,  succeeding  H.  H.  Carrick. 

W.  B.  Steeves,  locomotive  foreman  of  the  Canadian 
Northern,  with  headquarters  at  Saskatoon,  Sask.,  has  been 
promoted  to  ass'  '■'.nt  master  mechanic  of  the  western  district, 
with  headquartc.    at  Edmonton,  Alta. 
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R.  R.  Stockwell,  formerly  a  locomotive  engineman,  has 
been  appointed  traveling  engineer  of  the  Dubuque  division  of 
the  Chicago,  Milwaukee  &  St.  Paul. 

E.  M.  SwEETM.AX,  master  mechanic  of  the  Southern  Rail- 
way, with  office  at  Spencer,  N.  C,  has  been  transferred  to 
the  Coster  shop,  Knoxville,  Tenn.,  as  master  mechanic,  suc- 
ceeding N.  N.  Boyden,  resigned  to  go  into  other  business. 

J.  C.  Woods  has  been  appointed  acting  master  mechanic 
of  the  Quincy,  Omaha  &  Kansas  City  and  the  Iowa  &  St. 
Loui.'J,  with  office  at  Milan,  Mo.,  succeeding  C.  H.  Montague, 
master  mechanic,  who  has  resigned. 

CAR  DEPARTMENT 

E.  B.  CoLTON,  assistant  car  foreman  of  the  Chicago  & 
Eastern  Illinois  at  Danville.  111.,  has  been  appointed  car 
foreman,  succeeding  C.  E.  Bumpus,  promoted. 

John  L.  Conerly,  whose  appointment  as  master  car 
builder  of  the  Missouri,  Kansas  &  Texas,  with  headquarters 
at  Denison,  Texas,  was  announced  in  the  January  issue,  was 
born  in  Pike  county.  Miss.,  on  November  21,  186^.  He 
entered  the  service  of  the  Illinois  Central  in  December,  1890, 
as  car  repairer  at  McComb,  Miss.,  and  was  later  promoted  to 
inspector.  On  December  31,  1900,  he  was  promoted  to  car 
foreman  and  transferred  to  Jackson,  Miss.,  where  he  remained 
until  June,  1903,  when  he  was  transferred  to  New  Orleans. 
La.  He  remained  at  New  Orleans  until  June,  1910,  when  he 
was  promoted  to  general  car  foreman  and  transferred  to 
Memphis,  Tenn.  He  left  the  Illinois  Central  in  February, 
1914,  to  take  a  similar  position  with  the  Missouri,  Kansas  & 
Texas,  at  Denison,  Texas,  and  in  September,  1914.  he  was 
promoted  to  general  car  inspector.  He  was  with  the  Ft. 
Worth  &  Denver  City  and  the  Midland  Valley  from  Sep- 
tember, 1915,  to  February  15,  1917.  He  returned  to  the 
Missouri,  Kansas  &  Texas  as  general  car  inspector  on  Feb- 
ruary 15,  1917.  and  from  this  position  was  promoted  to 
master  car  builder,  effective  January  1.  1918,  succeeding 
H.  J.  Tierney,  resigned. 

E.  H.  Mattingly,  formerly  car  foreman  of  the  Baltimore 
&  Ohio  at  South  Chicago,  111.,  has  been  appointed  joint 
general  car  foreman  of  the  Chicago  district  of  the  Baltimore 
&  Ohio  and  the  Baltimore  &  Ohio  Chicago  Terminal  Rail- 
road. 

F.  C.  RuDLOFF  has  been  appointed  foreman  of  the  car 
department  of  the  Missouri,  Kansas  &  Texas  at  Denison, 
Texas,  succeeding  W.  H.  Maccn.  transferred. 

A.  G.  S.'VUNDERS  has  been  appointed  master  car  repairer  of 
the  Tucson  division  of  the  Southern  Pacific,  with  head- 
quarters at  Tucson,  Ariz.,  succeeding  E.  M.  Dickerman, 
resigned. 

O.  E.  Shaw,  general  car  foreman  of  the  Chicago  &  Eastern 
Illinois  at  Danville,  111.,  has  resigned  to  take  a  position  as 
master  car  builder  of  the  Wilson  Car  Lines  at  Chicago. 

J.  M.  W(X)D  has  been  appointed  foreman  of  freight  car 
repairs  of  the  Georgia  Southern  &  Florida  at  Macon.  Ga., 
succeeding  C.  F.  Roberts,  resigned. 

SHOP    AND   ENGINEHOUSE 

H.  W.  BuRKHEiMER,  formerly  assistant  foreman  of  the 
roundhouse  of  the  Southern  Railway  at  Knoxville,  Tenn., 
has  been  appointed  night  foreman  of  the  roundhouse. 

C.  F.  Karns,  a  boilermaker  in  the  Coster  shops  of  the 
Southern  Railway,  at  Knoxville,  Tenn.,  has  been  appointed 
assistant  boilermaker  foreman. 

J.  A.  Murrian  has  been  made  assistant  foreman  of  the 
roundhouse  of  the  Southern  Railway  at  Kno.xville,  Tenn. 

V.  N.  Potts  has  been  appointed  genen.^  »fcreman  of  the 


locomotive  department  of    the    Chicago,  Rock    Island    & 
Pacific,  with  headquarters  at  Liberal,  Kan. 

J,  P.  Spears,  formerly  night  roundhouse  foreman  of  the 
Southern  Railway  at  Knoxville,  Tenn.,  has  been  appointed 
general  roundhouse  foreman. 

PURCHASING   AND   STOREKEEPING 

W.  E.  Allen  has  been  appointed  purchasing  agent  of  the 
Gulf,  Florida  &  Alabama,  with  office  at  Pensacola,  Fla. 

J.  A.  Brackett,  division  storekeeper  of  the  Atchison, 
lopeka  &  Santa  Fe  at  Calwa,  Cal.,  has  been  transferred  to 
Bakersfield,  Cal.,  succeeding  W.  H.  Bunch,  who  has  entered 
the  National  Army. 

J.  L.  DiESSL,  division  storekeeper  of  the  Atchison,  Topeka 
&  Santa  Fe,  at  Riverbank,  Cal.,  has  been  transferred  to 
Calwa,  Cal.,  succeeding  J.  A.  Brackett,  transferred. 

James  E.  Garnett,  division  storekeeper  of  the  Southern 
Railway  at  Memphis,  Tenn.,  has  been  appointed  division 
storekeeper,  with  office  at  Sheffield,  Ala.,  succeeding  H.  H. 
Delony,  resigned  to  accept  service  elsewhere. 

J.  W.  Riddings  has  been  appointed  storekeeper  of  the 
.\tchison,  Topeka  &  Santa  Fe  at  Richmond,  Cal.,  succeeding 
H.  I.  Heath,  who  has  entered  the  National  Army. 

M.  Velasco  has  been  appointed  local  purchasing  agent  of 
the  Constitutionalist  Railways  of  Mexico,  with  office  at  New 
York,  succeeding  F.  E.  Carrero,  resigned. 

COMMISSION  APPOINTMENT 

Hiram  W.  Belnap  has  been  appointed  manager  of  the 
Safety  Section  of  the  Division  of  Transportation  of  the 
United    States    Railroad    .\dmmistration.      Mr.    Belnap   has 

been  with  the  Inter- 
state Commerce  Com- 
mission for  15  years, 
for  the  past  seven  years 
as  chief  of  the  Bureau 
of  Safety,  and  for  the 
preceding  eight  years 
as  inspector  of  safet>' 
appliances.  Previous  to 
that  he  had  had  14 
years'  experience  in  va- 
rious capacities  in  train 
operation.  It  is  an- 
nounced that,  as  man- 
ager of  the  Safety  Sec- 
tion, "he  will  deal  di- 
rectly with  each  rail- 
road, supervising  such 
organizations  for  safe- 
ty as  are  already  avail- 
able, bringing  about 
such  uniformity  in  practice  as  is  deemed  necessary,  and  sug- 
gesting such  additional  organizations  and  such  modifications 
of  practice  as  are  desired.  .  .  .  The  director  general  feels 
strongly  that  there  should  be  no  abatement  whatever  in  the 
safety  work  on  the  railroads,  but  that  there  should  be 
centralized  supervision,  not  only  to  insure  proper  practices, 
but  also  in  order  that  each  railroad  may  promptly  secure 
the  advantage  of  experience  which  other  roads  have  had  in 
the  development  of  safety  work."  Mr.  Belnap  will  continue 
to  exercise  his  usual  functions  under  the  Interstate  Com- 
merce Commission. 


H.   W.    Belnap 


OBITUARY 

\ViLLL\M  Percy,  for  several  jears  chief  joint  inspector  at 
Los  Angeles,  Cal.,  died  at  Long  Beach,  Cal.,  on  January 
8,  1918. 


March,  1918 
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A.  E.  Crone  has  been  elected  vice-president  and  general 
manager  of  the  Buffalo  Brake  Beam  Company,  New  York. 

The  Schroeder  Headlight  Company,  Inc.,  EvansvIUe,  Ind., 
has  changed  its  name  to  the  Schroeder  Headlight  &  Gen- 
erator Company.  i 

L.  A.  Larsen,  assistant  to  the  president  of  the  Lima  Loco- 
motive Works,  Inc.,  has  since  February-  13  also  been  secre- 
tary-treasurer, succeeding  Mr.  Cloos.  resigned. 

The  Asbestos  Protected  Metal  Company,  Pittsburgh,  Pa., 
announces  the  removal  of  its  Boston  office  to  the  State  Mutual 
liuilding.    The  office  will  be  in  charge  of  W.  H.  Cummings. 

C.  H.  Wilson,  southwestern  railroad  representative  for 
Fairbanks,  Morse  &  Co.,  has  been  appointed  first  lieutenant 
in  the  Engineers'  Reserve  Corps  and  has  been  assigned  to 
active  duty. 

J.  A.  McNulty,  roundhouse  foreman  of  the  Chicago  & 
North  Western,  at  Chicago,  has  entered  the  railway  sales 
department  of  the  Anchor  Packing  Company,  with  head- 
quarters at  Chicago. 

The  Barco  Manufacturing  Company,  successors  to  the 
Barco  Brass  &  Joint  Company,  Chicago,  has  recently 
appointed  the  Holden  Company,  Ltd.,  of  Montreal,  as  its 
exclusive  Canadian  agents. 

The  Westinghouse  Electric  &  Manufacturing  Company  an- 
nounces the  removal  of  its  office  from  Phoenix,  Ariz.,  to 
Tucson,  Ariz.  Its  representatives,  J.  H.  Knost  and  W.  G. 
Willson,  will  have  headquarter?  in  the  Immigration  building 
at  tlie  latter  point.  j 

\\.  S.  King,  formerly  general  superintendent  of  the  Illinois 
Central,  has  entered  the  supply  field,  with  offices  in  the 
McCormick  building,  332  South  Michigan  avenue,  Chicago. 
He  will  represent  the  Damascus  Brake  Beam  Company  and 
the  Frost  Railway  Supply  Company,  and  will  also  handle 
general  railway  supplies. 

P.  K.  Aldrich,  formerly  with  Edwin  S.  Woods  &  Co.,  Chi- 
cago, has  formed  the  Superior  Side  Bearing  Company,  with 
offices  at  922  Webster  building,  Chicago.  Mr.  Aldrich  is 
president  and  general  manager  of  the  new  company,  which 
will  manufacture  side  bearings  with  an  intem^ediate  support, 
and  other  railroad  specialties.  . 

J.  B.  Henry,  general  superintendent  of  tht  Union  Steel 
Casting  Company,  Pittsburgh,  has  been  elected  vice-president, 
to  succeed  J.  P.  Allen,  recently  elected  president  of  the  com- 
pany. Mr.  Henry  will  continue  to  discharge  the  duties  of 
general  superintendent,  as  heretofore.  W.  C.  Eichenlaub, 
secretary,  has  also  been  appointed  manager  of  sales. 

The  L.  S.  Brach  Supply  Company,  Newark,  N.  ].,  an- 
nounces the  following  appointments:  as  superintendent. 
Henry  Keohler,  formerly  of  the  Crucible  Steel  Company;  as 
production  engineers,  Louis  Rist,  formerly  with  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  and  Herman  Rose,  former- 
ly a  foreman  with  the  L.  S,  Brach  Supply  Company. 

E.  A.  Simmons,  president  of  the  Simraons-Boardman 
Publishing  Company,  publishers  of  the  Railway  Age,  Rail- 
ivay  Mechanical  Engineer,  and  other  railway  periodicals, 
and  also  president  of  the  American  Saw  Mill  Machinery 
Company,  the  American  Tool  Company  and  the  American 
Saw  Works,  all  of  Hackettstown,  N.  J.,  has  been  commis- 
sioned a  major  in  the  Quartermaster  Corps,  National  Army, 
reporting  to  the  cantonment  division  at  Washington. 


The  Walter  A.  Zelnicker  Supply  C<Mnpany,  St.  Louis,  has 
established  permanent  offices  at  Minneapolis,  Minn.,  627 
Plymouth  building,  to  serve  the  north  central  and  Canadian 
trade.  Richard  K.  Papin,  formerly  St.  Louis  and  south- 
western representative  of  the  Davenport  Locomotive  Works 
and  for  ten  years  manager  of  the  Zelnicker  Company's  equip- 
ment department,  is  in  charge. 

W.  N.  Thomburgh,  vice-president  and  general  manager  of 
the  Harrison  Railway  Specialties  Company,  Sandusky,  O., 
will  devote  his  entire  time  to  his  duties  as  president  and 
treasurer  of  the  William  N.  Thomburgh  Company,  manu- 
facturers of  the  "National"  steel  and  wood  dust  guard,  and 
purchasers  and  sellers  of  used  rails,  cars  and  locomotives. 
He  will  have  headquarters  in  Chicago,  as  heretofore. 

B.  S.  Smith  has  been  appointed  circulation  manager  of 
the  Simmons-Boardman  Publishing  Company,  succeeding 
W.  D.  Horton,  who  has  resigned  to  enter  the  sales  depart- 
ment of  the  Patton  Paint  Company,  Milwaukee,  Wis.  Mr. 
Smith  has  been  employed  as  a  subscription  solicitor  for  the 
Railway  Age,  the  Railway  Mechanical  Engineer  and  other 
Simmons-Boardman  publications  since  October  1914.  He 
enters  upon  his  new  duties,  effective  March  1. 

H.  S.  Cooper,  vice-president  of  the  Independent  Pneu- 
matic Tool  Company,  manufacturers  of  pneumatic  tools  and 
electric  drills,  who  for  many  years  was  the  manager  of  the 
company's  eastern  branch  in  New  York  City,  on  February 
1  assumed  the  duties  of  general  sales  manager  as  well  as 
those  of  vice-president.  His  headquarters  are  at  the  general 
offices  of  the  company,  Thor  building,  Chicago.  R.  T.  Scott, 
the  former  Pittsburgh  branch  office  manager,  has  been  pro- 
moted to  the  office  of  eastern  manager,  with  headquarters  at 
170  Broadway,  New  York.  H.  F.  Finney,  who  formerly 
traveled  the  Chicago  and  St.  Louis  territories,  has  been  placed 
in  charge  of  the  company's  branch  office  at  Pittsburgh,  Pa. 

T.  McCullum,  formerly  roundhouse  foreman  for  the  Du- 
luth,  Missabe  &  Northern,  has  been  appointed  railway  repre- 
sentative for  the  Garratt-Callahan  Company,  Chicago,  in 
charge  of  the  northwest  territory,  with  headquarters  in  Min- 
neapolis, Minn.  William  Rollinson,  foreman  in  the  me- 
chanical department  of  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie,  has  been  appointed  railroad  representative  in  the 
states  of  Ohio,  Indiana  and  Illinois,  with  headquarters  at 
Indianapolis,  Ind.  George  DuR.  Fairleigh,  formerly  in  the 
sales  department  of  the  U.  S.  Cast  Iron  Pipe  Company,  has 
been  appointed  railroad  representative  in  the  southwestern 
territory,  with  headquarters  at  Dallas,  Tex.  G.  E.  Wilson, 
formerly  master  mechanic  for  the  Nevada  Consolidated 
Copper  Company,  operating  the  Nevada  Northern,  has  been 
appointed  railway  representative  for  the  Pacific  Coast  terri- 
tory, and  will  have  his  headquarters  at  San  Francisco,  Cal. 


Goldschmidt  Metal  and  Chemical  Interests  Combine 

The  business  of  both  the  Goldschmidt  Detinning  Company 
and  the  Goldschmidt  Thermit  Ccanpany  will  hereafter  be 
conducted  by  the  Metal  &  Thermit  Corporation,  with  general 
offices  at  120  Broadway,  New  York.  These  two  concerns 
have  been  practically  combined  for  the  last  two  }ears  and 
have  occupied  joint  offices  at  the  above  address.  The  com- 
bination, which  is  controlled  exclusively  by  Americans,  has 
now  been  put  in  more  permanent  form,  as  it  is  felt  that 
this  will  tend  toward  greater  efficiency  and  co-ordination  of 
effort. 

The  detinning  department  of  the  Metal  &  Thermit  Corpo- 
ration will  carry  on  one  of  the  largest  industries  of  its  kind 
in  the  world,  i.  e.,  the  recovering  of  tin  from  tin  scrap.  Ap- 
proximately 100,000  tons  of  tin  scrap  is  treated  yearly  by 
this  department  and  the  recovery  approximates  the  equivalent 
of  2,000  gross  tons  of  metallic  tin.    The  output  of  this  branch 
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of  the  corpoiation  consists  of  p\g  tin  of  a  (juality  e(|Uairn_i; 
Straits  tin,  tetrachloride  of  tin  and  detinned  billets,  the  latter 
being  the  iron  scraj)  after  the  tin  is  removed,  which  is  com- 
pressed into  billets  and  is  used  by  iron  and  steel  plants  for 
remelting. 

The  Thermit  welding  process  is  used  by  practically  all  the 
railroads  in  the  United  States  and  Canada  for  welding  broken 
locomotive  frames  and  other  heavy  sections.  It  is  also  used 
very  extensively  by  steel  mills  for  welding  broken  equipment. 
Over  1,000,000  lb.  of  Thermit  is  used  annually  by  these  two 
industries  alone.  The  Metal  &  Thermit  Corporation  operates 
four  different  plants,  located  respectively  in  Jersey  City, 
Chrome,  N.  J.;  Wyandotte,  IMich.,  and  East  Chicago,  Ind. 
The  Chrome  and  East  Chicago  plants  are  devoted  to  the  de- 
tinning  industry;  the  Wyandotte  plant  to  the  production  of 
Ii({uid  chlorine  and  the  Jersey  City  plant  to  the  Thermit 
products,  including  welding  materials,  carbon-free  metals 
and  alloys  and  jiure  Tungsten  i)owder.  The  corporation 
operates  branch  offices  and  welding  shoj)s  in  Pittsl>urgh,  Chi- 
cago, San  Franci.sco  and  Toronto. 


Chicago    Railway  Equipment  Company  Celebrates  Its 
Twenty-fifth  .\nniversary 

The  Chicago  Railway  Equipment  Company  celei)rated  its 
"Silver"  anniversary  on  the  evening  of  February  5  at  the 
Union  League  Club,  Chicago.  It  was  the  twenty- fifth  con- 
secutive annual  dinner  held  around  the  same  table  and  in 
the  same  room.  The  participants  included  members  of  the 
organization,  directors,  shareholders  and  guests. 

President  E.  B.  Leigh,  reviewing  the  j^rogress  of  the  com- 
pany, said  that  in  the  quarter  century  the  floor  space  devoted 
to  the  business  of  the  company  had  increased  from  .>(),000 
sq.  ft.  to  over  800,000  sq.  ft.,  the  total  land  owned  to  about 
60  acres  and  the  numljer  of  plants  from  one  to  five,  located 
at  Chicago,  Detroit,  Grand  Rapids,  Mich.,  Monon.  Ind.,  and 
Franklin,  Pa.  Founded  originally  upon  its  Ijrake  beam  lousi- 
ness, the  company  had  so  far  diversified  its  products  that 
now  about  70  per  cent  is  sold  to  customers  other  than  the 
railroads. 

Mr.  Leigh  also  told  how  the  company  had  started  with  the 
original  "Hein"  (National  Hollow)  brake  beam,  and  how  at 
the  expiration  of  the  foundation  patents  fifteen  years  later  it 
had  in  turn  brought  on  the  market  the  "Creco"  brake  l^eam. 
How  effectively  this  worked  out,  he  added,  was  "evidenced 
by  the  fact  that  so  far  as  known  not  a  single  National  Hollow 
brake  beam  has  ever  been  manufactured  or  sold  by  any 
other  than  your  own  company." 

The  matter  of  standardization  was  commented  on  by  Frank 
W.  No.xon,  secretary  of  the  Railway  Business  Association, 
one  of  the  guests. 

In  his  remarks  Mr.  Noxon  said: 

"W^e  have  before  us,  when  peace  shall  come,  the  project 
of  reconstituting  our  whole  railway  system,  in  some  way  yet 
to  be  thought  out,  and  to  be  debated  out.  We  have  a  verv- 
animated,  a  very  active,  thorough-going  propaganda,  which 
has  for  its  purpose  to  place  all  of  the  trans j)ortation  agencies 
in  the  hands  of  the  government.  Of  course,  one  of  the  first 
things  that  would  result  from  that  would  be  that  the  pro- 
vision of  appliances,  the  provision  of  rolling  stock,  and  of 
tracks,  of  signals,  and  all  those  things  would  be  centralized 
in  the  hands  of  some  governmental  agency. 

"I  have  been  wondering  how,  under  such  a  system,  it  would 
be  possible  for  a  series  of  events  to  occur,  such  as  we  heard 
recorded  to-night  in  these  reports;  how  the  event,  which  I 
noticed  particularly,  when  at  one  stage  a  patent  was  about  to 
run  out,  and  when  the  inventive  geniuses  of  the  institution 
were  set  to  work  to  provide  an  improvement  over  the  old 
device — how  such  an  event  could  come  about. 

"Naturally,  if  the  government  were  to  have  in  its  hands 


the  matter  of  developing  the  equipment,  the  men  who  now 
and  in  years  i)ast  have  devoted  themselves  to  improvement- 
in  competition  one  with  another,  first  asking  the  consideration 
of  one  railroad,  and  then  finding  that  railroad  indifferent, 
going  to  another,  and  so  on  until  some  hospitable  mind  wa, 
found — instead  of  that  the  purveyor  or  developer  or  inventor 
goes  to  some  central  board  not  composed  of  men  who  have 
direct  personal  interest  at  stake  in  proving  their  hospitalitv 
toward  the  new,  but  men  perhaps  overburdened  with  detail 
tempted  to  standardize  and  overstandardize — and  a  deal 
ear  is  turned,  perhaps.  Suppose  it  is — there  is  no  recourse, 
there  is  no  appeal.  The  improvement  projected  in  the  mind 
of  the  inventive  genius  is  stopped,  then  and  there. 

'T  question  if  men  of  the  calibre  of  the  men  who  have 
made  this  company  what  it  is  would  be  attracted  to  go  in  or 
stay  in  a  business  where  the  opportunity  was  in  the  hands,  as 
it  would  be,  of  a  government  board. 

'T  just  want  to  ask  you  to  think  of  the  great  advantages,  if 
we  can  have  it,  of  maintaining  some  degree  of  decentraliza- 
tion, in  the  future,  in  the  development  of  railway  equipment. 

"I  think  we  all  feel  quite  open-minded  toward  substantial 
changes  from  what  has  been  in  the  past.  We  expect  that  what 
we  have  learned  in  the  war  will  teach  us  things  that  we  must 
aj)ply  and  embody  in  a  new  system;  and  the  question  is 
whether  or  not  we  may  have,  when  it  is  all  over,  sufficient 
decentralization  .^o  that  the  plans  and  schemes  for  the  im- 
l)rovenient  of  railroads  may  proceed  from  below,  from  the 
railroad  managers  themselves,  and  not  from  some  bureau, 
static  and  stagnant,  so  that  business  men  and  inventors,  men 
of  imagination,  will  be  attracted  into  that  business,  and  the 
American  people  and  the  whole  world  have  the  benefit  of 
rapid  rather  than  slow  progress." 


Franklin  Railway   Supply  Company  of  Canada,  Ltd. 

I  he  Franklin  Railway  Supply  Company  of  Canada, 
Limited,  has  taken  over  the  business  formerly  handled  by 
tlie  Montreal  branch  of  the  Franklin  Railway  Supplv  Com- 
pany, Inc.  The  new  company  will  have  exclusive  rights  in 
Canada  to  all  the  products  of  its  parent  company  and  will 
continue  the  same  policies  and  business  methods  that  have 
governed  the  Franklin  Railway  Supply  Company,  Inc.,  since 
its  formation.  The  officers  of  the  new  company  are:  J.  S. 
Coffin,  chairman  of  the  board;  Joel  S.  Coffin,  Jr.,  president, 
and  Leland  Brooks,  vice-president.  The  company's  head- 
•[uarters  will  be  at  Montreal. 

Joel  S.  Coffin,  Jr.,  who  has  been  elected  president  of  the 
new  company,  brings  to  this  new  organization  a  wide  experi- 
ence in  both  the  railroad  supply  business  and  locomotive 
building.  He  was  born  at  Waukesha,  Wis.,  and  received  his 
education  at  the  public  schools  in  Franklin,  Pa.,  and  Stevens 
Institute.  After  leaving  Stevens  he  entered  the  service  of  the 
Venango  Manufacturing  Company  at  Franklin,  Pa.,  and 
later  served  the  American  Locomotive  Company  in  the  erect- 
ing shop  and  as  locomotive  inspector.  In  1912  he  entered 
the  employ  of  the  Franklin  Railway  Supply  Company  as  a 
service  representative.  He  later  went  into  the  sales  depart- 
ment and  in  1915  was  appointed  Canadian  sales  manager 
which  position  he  held  up  to  the  time  of  his  recent  election 
to  the  presidency  of  the  Canadian  corporation, 

Leland  Brooks,  who  has  been  elected  vice-president  of  the 
Franklin  Railway  Supply  Company  of  Canada,  Ltd.,  was 
born  at  New  York  City  and  received  his  education  in  the 
public  schools  of  that  city  and  Stevens  Institute.  Upon  leav- 
ing Stevens  he  entered  the  employ  of  the  New  York  Central, 
serving  seven  years  in  the  engineering  department.  Leaving 
the  New  York  Central  he  took  a  position  with  the  Franklin 
Railway  Supply  Company,  Inc.  For  the  past  year  he  has 
been  connected  with  its  Canadian  branch  as  assistant  man- 
ager, which  position  he  held  up  to  the  time  of  his  recent 
election. 
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Selling 

Bonds  to 

Ready  Buyers 


By  the  time  this  will  have  appeared  in 
print  the  Third  Liberty  Loan  Cam- 
paign will  be  well  under  way,  follow- 
ing its  auspicious  launching  Saturday, 
April  6,  on  the  anniversary  of  the  entrance  of  the  United 
States  into  the  great  world  war.  In  this  campaign  the  rail- 
wa}-men  who  subscribed  for  20  million  in  bonds  in  the  first 
campaign  and  36  million  in  the  second  are  expected  quickly 
to  exceed  their  former  total.  Three  committees  of  railroad 
presidents  have  been  formed — one  for  each  regional  district 
— and  ever}-  railroad  man  from  the  head  office  down  is  ex- 
pected to  do  his  share.  The  mechanical  department  officers, 
particularly,  have  a  clearly  defined  work  to  do  in  the  cam- 
paign, and  in  many  ways  they  have  a  compensating  advan- 
tage that  officers  in  some  of  the  other  departments  do  not 
have,  for  their  men  are  together  and  can  be  easily  reached. 
What  is  this  work  that  every  mechanical  department  officer 
should  take  advantage  of  this  opportunity  to  do?  (1)  To 
subscribe  himself  until  it  hurts;  (2)  to  hold  shop  meetings 
to  advertise  to  the  men  the  necessity  of  subscribing;  (3)  to 
solicit  the  men  personally  in  so  far  as  possible  to  get  their 
names  on  the  subscription  blank  dotted  line  and  (4)  to  lose 
no  chance  to  push  home  the  seriousness  of  the  war  to  the  re- 
maining few  who  do  not  understand  what  America  stands  for 
in  this  conflict.  It  is  somewhat  difficult  to  believe  that  there 
are  any  Americans  left  who  do  not  realize  what  our  being 
in  the  war  means  and  it  is  equally  hard  to  believe  that  there 
are  still  Americans  who  do  not  understand  the  sterling 
worth  of  Liberty  Bonds  or  realize  the  unsurpassed  oppor- 
tunity they  offer  to  save  money  for  oneself  and  help  the  gov- 


ernment. In  short,  in  most  cases,  it  is  only  a  case  of  clinch- 
ing the  selling  argument.  Let  us  see  now  what  success  the 
mechanical  department  will  have  in  helping  railroad  men 
beat  easily  their  totals  in  the  other  two  campaigns! 


^     .     .      ^      .  The   date    set    for   the   completicto    of 

bquippini  rereign        .  i       r  -.i.       r  *. 

^       ^."    o  *  r        the  work  of  equipping  cars  with  safety 
Cart  With   Safety  ,.  ^    ^^.     j  ,      ,         , 

.     ..  appliances,  as  required  by  law,  has  re- 

cently been  extended  to  September  1, 
1919.  Energetic  measures  will  be  needed  to  finish  the  work 
within  the  time  allowed.  Reports  recently  submitted  by  the 
railroads  show  that  on  October  1,  1917,  out  of  2,572,363 
cars  owned  by  the  roads,  there  remained  to  be  equipped 
181,611  cars,  or  more  than  7  per  cent  of  the  total  number 
owned.  On  some  roads  more  than  60  per  cent  of  the  cars 
are  still  without  the  required  safety  appliances;  on  other 
roads  less  than  1  per  cent  require  this  work  to  be  done. 

The  experience  of  the  roads  has  shown  that  as  the  per- 
centage of  cars  equipped  increased  it  became  difficult  to 
find  cars  without  safety  appliances  that  could  be  brought 
to  the  repair  track,  and  consequently  toward  the  end  the 
work  progressed  quite  slowly.  The  roads  have  almost  with- 
out exception  equipped  only  their  own  cars.  The  removal 
of  the  restrictions  regarding  the  movement  of  cars  has  re- 
sulted in  a  much  smaller  proportion  of  equipment  remaining 
on  the  home  lines  than  was  formerly  the  case,  and  has  also 
increased  the  length  of  time  the  equipment  stays  off  the 
home  road.  It  is  evident  that  the  work  cannot  be  completed 
within  the  time  allowed  unless  it  is  done  on  foreign  lines  as 
well  as  on  the  home  road. 

The  roads  should  make  arrangements  at  all  repair  points 
to  take  care  of  any  cars  requiring  safety  appliances  that 
come  on  the  repair  track,  whether  home  or  foreign.  As 
practically  all  the  cars  built  before  the  safety  appliance 
law  went  into  effect  were  wooden  cars,  the  work  can  usuallv 
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be  done  even  where  the  facilities  for  steel  car  work  are  poor. 
In  applying  the  gral)  irons  and  sill  steps,  any  arrangement 
that  meets  the  requirements  of  the  Interstate  Commerce 
Commission  may  be  applied. 


Competent  and        Statements  have  been  made  to  the  effect 
.  „.  that  it  is  exceedingly  difficult  to  retain 

equa  e  p  ^^  obtain  men  in  the  capacity  of  fore- 
Supervision  „^pn  '^Yiti^  ^y^g  increase  in 'the  labor 
turnover  and  the  decrease  in  the  efficiency  of  labor,  a  suffi- 
cient number  of  competent  foremen  is  more  than  ordinarily 
necessary  at  this  time.  In  most  such  cases  much  sympathy 
cannot  be  given  to  the  complaining  roads.  The  salaries  of 
the  supervising  officers  and  foremen  have  in  a  large  number 
of  cases  not  kept  pace  with  the  increases  in  wages  to  the 
workmen.  When  a  man  in  the  capacity  of  a  foreman  gets 
less  than  some  of  the  men  under  him.  it  is  but  natural  that 
he  should  complain  and  accept  positions  paying  more  or  even 
prefer  to  return  to  the  ranks.  It  is  a  serious  problem  and 
should  be  given  careful  consideration  by  every  mechanical 
department  organization.  The  railroads  need  now  as  never 
before  competent  and  active  foremen  if  shop  production  is 
to  be  maintained  and  brought  up  to  a  point  which  will 
bring  the  locomotives  back  into  proper  condition.  It  is  ex- 
pected that  such  conditions  will  be  improved  with  the  re- 
port of  the  Railroad  Wage  Commission  and  those  foremen 
who  are  dissatisfied  with  their  existing  conditions  should 
wait  for  this  report  before  making  any  changes. 


An   Economy   Clause   ^^  ^^^  concluding  part  of  the  article 

on  Intensive  I.ocomotive  Development. 

which  will  be  found  on  another  page  of 

Specifications         ^j^j^  j^-g^^g   ^j^g  author  says:     "It  is  an 

astonishing  situation  that  the  railway  industry  has  not  long 
ago  established  the  practice  of  calling  for  certain  guaran- 
teed economical  performances  of  new  locomotives  or  even 
locomotive  devices  and  of  running  a  series  of  performances 
or  acceptance  tests  to  see  whether  or  not  these  guarantees 
are  being  met."  While  we  cannot  altogether  agree  with  the 
author  that  the  failure  to  demand  guaranteed  economy  of 
performance  is  to  be  wondered  at,  we  do  heartily  agree  that 
such  a  practice  is  highly  desirable  and  that  this  is  a  good 
time  to  begin  to  prepare  for  its  ultimate  establishment. 

That  the  econom\-  of  motive  power  performance  has  not 
been  given  the  attention  in  the  railroad  field  which  it 
has  received  in  other  industries  is  probably  owing  to  the 
fact  that  motive  power  development  has  been  in  the  direc- 
tion of  constantly  increasing  capacity,  because  train  loading 
has  a  more  direct  and  more  tangible  bearing  on  ton-mile 
costs  than  the  horsepower-hour  economy  of  the  locomotive. 
Then  there  are  other  conditions,  such  as  the  extent  of  the 
standby  losses,  which  have  an  important  bearing  on  the 
cost  of  coal  on  a  ton-mile  basis  and  that  are  beyond  the 
control  of  the  locomotive  designer.  With  the  rising  cost  of 
coal  and,  what  is  of  greater  importance,  the  growing  eco- 
nomic value  of  coal,  the  need  of  highly  economical  per- 
formance is  becoming  so  great  that  it  must  receive  much 
more  attention  than  has  been  given  to  it  in  the  past.  At 
present  it  is  doubtful  if  there  is  a  builder  in  the  country, 
perhaps  not  even  a  designer,  who  could  intelligently  meet  a 
coal  economy  guarantee  if  one  were  inserted  in  the  specifica- 
tions. There  is  available  too  little  exact  knowledge  of  the 
effect  on  economy  of  variations  in  locomotive  proportions. 

It  is  becoming  evident  that  limits  of  size  and  weight  are 
rapidly  being  reached  which  preclude  further  extensive  ca- 
pacity increases  in  that  direction.  Further  development 
must,  therefore,  be  along  the  lines  of  increased  economy  of 
operation,  both  for  its  own  sake  and  for  the  sake  of  increases 
in  capacity.  So  surer  foundation  for  the  structure  of  such 
improvements  can  be  provided  than  that  suggested  by  the 
author  of  the  article  referred  to  above. 


CI.     1^    <<n       n      .    Smce  the  railroads  have  been   under 
should  a     Run,  Repair  r^  .  ^     i    -a.    i         u 

T       f    "  R  I       Ciovernment  control   it  has   been   sug- 

„     .  J        J  _         gested  repeatedly  that  the  adoption  o: 
Be  Adopted?  °        ,  •  ...i  ■    •        i- 

a  rule  requiring  the  receiving  line  to 

run,  repair  or  transfer,  at  its  own  expense,  cars  offered  to  i' 

by  connecting  lines,  would  expedite  the  movement  of  car? 

and  have  a  favorable  effect  on  operating  conditions.     The 

principal  advantage  which  those  who  advocate  the  adoption 

of  this  rule  claim    for    it,    is    a    marked  reduction  in  the 

number  of  cars  transferred  at  interchange  points. 

Years  ago,  before  the  interchange  of  cars  had  been  de- 
veloped to  the  point  it  has  now  reached,  the  'run,  repair  or 
transfer''  rule  was  in  effect.  It  became  apparent  that  this 
rule  worked  a  hardship  on  the  lines  with  heavy  motive  power 
and  favored  those  with  light  equipment.  In  order  to  over- 
come this,  the  delivering  line  has  been  made  responsible  for 
the  cost  of  transfer  when  necessary-  on  account  of  defective 
equipment  or  improper  loading,  according  to  A.  R.  A.  car 
service  rule  15.  The  defects  which  must  be  repaired  while 
the  car  is  under  load  are  specified  in  M.  C.  B.  Rule  2,  so 
the  receiving  line  cannot  transfer  the  load  unless  it  is  neces- 
sary. If  cars  are  being  transferred  unnecessarily,  the  remedy 
lies  not  in  changed  rules,  but  in  closer  supervision. 

There  are  numerous  disadvantages  that  would  result  from 
the  adoption  of  the  run,  repair  or  transfer  rule  at  this  time. 
The  most  important  is  that  it  would  tend  to  make  the  orig- 
inating line  indifferent  as  to  the  condition  of  the  equipment 
loaded.  A  large  amount  of  freight  originates  on  branch  lines, 
where  the  trains  are  short  and  the  motive  power  is  light.  A 
car  with  part  of  the  draft  bolts  broken  or  missing  may  not 
cause  trouble  on  such  a  road.  To  try  to  operate  such  a 
car  in  a  long  train  would  probably  cause  a  break-in-two. 
If  the  delivering  line  is  not  held  responsible  for  the  cost  of 
transferring  the  lading,  it  will  merely  maintain  the  cars  in 
such  condition  that  they  will  be  fit  to  pass  over  its  own  lines, 
and  the  receiving  roads,  if  their  operating  conditions  require 
better  equipment,  will  have  to  transfer  far  more  cars  than 
they  do  under  the  present  arrangement.  The  eft'ect  that 
this  would  have  on  the  already  overburdened  trunk  lines 
can  readily  be  seen.  The  roads  are  having  trouble  now 
because  the  shippers  load  equipment  that  is  not  fit  to  operate. 


United  States 

Standard 

Cars 


The  Railroad  Administration  has 
during  the  past  month  issued  specifica- 
tions and  drawings  showing  the  de- 
signs of  the  standard  cars  on  which  a 
committee  has  been  working  during  the  past  two  months. 
Designs  have  been  made  for  the  bodies  of  a  40-  and  50-ton 
steel  frame,  single  sheathed  box  car;  a  40-ton  steel  under- 
frame,  double  sheathed  box  car;  a  50-ton  high  side  steel 
gondola,  a  50-ton  high  side  composite  gondola:  a  70-ton 
low  side  steel  gondola;  a  5 5 -ton  hopper  car  and  a  70-ton 
hopper  car.  Three  designs  of  trucks  having  capacities  of 
40  tons,  50  tons  and  70  tons  have  been  provided  to  use  on 
the  standard  car  bodies.  These  cars  have  been  designed 
to  have  adequate  strength  and  sufficient  interchangeabilit>', 
so  that  repairs  may  be  easily  made  and  the  amount  of 
material  to  be  carried  in  stock  at  both  the  builders'  plants 
and  on  the  railroads  may  be  kept  to  a  minimum.  A  study 
of  the  drawings,  which  are  shown  elsewhere  in  this  issue,  will 
show  the  extent  to  which  the  material  of  which  these  cars 
are  made  is  interchangeable.  Of  special  interest  is  the 
extent  to  which  pressed  steel  parts  have  been  used  in  an 
endeavor  to  reduce  the  requirements  of  the  structural  steel 
shapes.  While  structural  steel  shapes  have  been  used,  the 
number  of  sections  involved  in  the  designs  is  small.  This 
will  permit  of  buying  such  material  in  large  quantities  for 
the  various  designs  on  which  it  is  to  be  used. 

The  Railroad  Administration    has    been    broad    in    the 
matter  of  the  specialties  to  be  used.     The  draft  sills  have 
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been  arranged  to  take  the  Cardwell,  Murray,  Sessions  type 
■K,"  Westinghouse  and  Miner  draft  gears,  provided  they 
(onie  within  the  limiting  dimensions  specified  in  the  speci- 
tications.  An  outside  all-steel  roof  is  to  be  used,  either 
of  the  Murphy,  Hutchins  or  Chicago-Cleveland  type.  Steel 
ends  are  specified  of  either  the  Murphy,  vertical  corrugated 
or  plain  steel  ends.  The  M  C.  B.  standards  have  been 
used  to  a  large  extent,  including  the  type  "D"  coupler  and 
the  Xo.  2  and  No.  3  brake  beams.  The  truck  sides  permit 
of  using  the  arch  bar  for  the  40-  and  50-ton  and  cast  steel 
for  all  truck  capacities.  The  latter,  however,  must  be  of 
U-section  and  meet  certain  specifications  for  strength.  In  all 
cases  limiting  dimensions  are  provided,  so  that  where 
specialties  are  used,  they  must  be  made  to  fit  these  dimen- 
sions. This  simplifies  the  repair  problem  to  a  large  extent. 
Inquiries  for  100,000  of  these  cars  have  been  made  by  the 
Government,  and  the  prices  of  the  builders  have,  it  is  under- 
stood, been  submitted.  The  supply  men  have  also  been  inter- 
viewed by  the  purchasing  department  of  the  Railroad  Admin- 
istration and  bids  asked  for  the  various  part^  which  they 
are  able  to  furnish. 


duced  and  its  locomotives  will  be  l^etter  maintained  if  they 
are  kept  together  when  away  from  home. 

If  these  fundamentals  are  to  receive  the  consideration 
which  the\-  deserve  the  whole  practice  of  transferring  loco- 
motives must  be  placed  under  the  supervision  of  one  central 
agency.  The  agency  to  which  it  most  logically  belongs  is 
the  Locomotive  Section  of  the  Federal  Railroad  Administra- 
tion. In  the  office  of  the  manager  of  this  section  is  avail- 
al;le  much  of  the  information  required  for  a  co-ordinated 
handling  of  the  transfers  and  his  organization  is  in  a  posi- 
tion to  secure  such  other  information  as  may  be  necessary. 
Only  through  such  handling  of  the  matter  can  the  present 
confusing  situation  be  straightened  out  and  worse  confusion 
avoided  in  the  future.  At  most  the  practice  of  shifting  loco- 
motives from  one  road  to  another  is  but  an  emergency  meas- 
ure and  it  is  highly  desirable  that  the  locomotives  be  returned 
to  the  owning  roads  at  the  earliest  possil)le  moment. 


The  Transfer  ^  ^^^    extraordinary    traffijc    congestion 

which  began  seriously  to  cripple  several 
of  the  eastern  roads  at  jhe  beginning 

Locomotives  ^^  j^^g^  ^yjnter,  made  it  essential  that 

more  motive  power  be  obtained  from  any  available  source 
for  use  on  these  lines.  The  borrowing  of  locomotives  from 
some  of  the  less  congested  western  lines  was  resorted  to  in 
the  emergency  and  the  practice  has  been  extended  until  at  the 
present  time  there  are  probably  at  least  600  foreign  locomo- 
tives in  operation  on  various  railroads  in  the  eastern  and 
southeastern  sections  of  the  country.  These  locomotives 
were  obtained  partly  from  other  railroads,  pai|tly  by  divert- 
ing new  locomotives  as  they  were  delivered  from  the  builders, 
and  partly  by  the  use  of  United  States  Armvj  and  Russian 
Decapod  locomotives  made  available  by  the  United  States 
government.  While  this  method  of  relieving  ^  very  serious 
situation  was  wholly  justified,  there  is  now  evident  a  ten- 
dency to  carry  the  practice  of  shifting  locomotives  from  road 
to  road  to  extremes  which  must  result  in  considerable  con- 
fusion and  loss  of  efficient  service.  Locomotives  of  one 
road  are  being  scattered  about  among  several  cither  railroads, 
and  on  the  other  hand  the  roads  borrowing  locomotives,  in- 
stead of  receiving  all  of  their  power  from  on^  or  two  lend- 
ing roads,  are  getting  a  miscellaneous  collectjion  of  one  or 
two  locomotives  each  from  several  different  lines.  This  situ- 
ation no  douVjt  has  l^een  the  result  of  a  lack!  of  competent 
supervision  of  the  details  of  the  practice,  if  indeed  any  at- 
tempt has  been  made  at  co-ordination.  l 

There  are  at  least  three  fundamental  considerations  which 
should  receive  attention  when  such  transfer  is  contemplated. 
First,  the  locomotives  should  be  kept  as  near  the  owning 
road  as  possible,  preferably  on  a  division  of  a  connecting 
line  adjoining  the  owning  road.  Second,  all  of  the  locomo- 
tives borrowed  from  anyone  railroad  should  be  kept  to- 
gether if  the  exigencies  of  the  demand  for  power  will  permit, 
and  each  1  sorrowing  road  should  be  furnished  with  the  loco- 
motives from  as  few  other  lines  as  possible.  Third,  more 
careful  attention  should  be  given  to  clearance  limitations 
than  apparently  has  been  done  in  some  of  the  transfers 
which  have  been  made.  Attention  to  the  first  two  consider- 
ations will  materially  reduce  the  confusion  and  delays  aris- 
ing in  the  effort  to  secure  a  reasonable  stock  bf  repair  parts 
for  the  Vjorrowed  locomotives.  It  will  be  mdch  simpler  for 
a  railroad  to  protect  its  borrowed  locomotives  if  they  are  all 
of  one  class,  or  at  least  all  have  come  from[  one  line,  than 
if  each  one  is  different  from  the  others.  Ftirthermore,  the 
•drain  upon  the  store  stock  of  the  loaning  raihoad  will  be  re- 


The   Railways  ^^"^  ^^  ^^^^  contributing  causes  to  the 

Lack  Proper  "^^"^^  ^^^^  °^  sufficient  motive  power 

....  during  the  past  winter  was  the  inade- 

Repa.r  Fac.l.t.e*  ,^^,j^^  .^^^^j  insufficient  repair  facilities. 

Locomotives  cannot  be  expected  to  run  indefinitely  without 
repairs  and  repairs  cannot  be  made  without  proper  repair 
facilities.  There  is  not  a  motive  power  officer  in  the  coun- 
try but  will  say,  "Give  me  better  and  more  shops  in  which 
to  repair  my  locomotives  and  you  will  not  need  to  buv  so 
many  new  ones."  One  road  owning  over  2,000  locomotives 
estimates  that  over  $10,000,000  .«hould  be  spent  to  bring 
its  repair  facilities  up  to  the  point  where  it  can  properly 
maintain  them.  Another  road  owning  about  1.500  locomo- 
tives has  a  capacity  for  repairing  only  750.  Some  of  the 
best  roads  in  the  country  are  crying  for  additional  shop 
capacity.  It  is  the  question  of  the  hour  in  both  the  mechan- 
ical and  engineering  departments  of  the  railroads.  The 
need  for  new  and  improved  shops  should  be  driven  home 
to  the  director  general  with  sledge  hammer  blows.  The 
Railroad  Administration  must  be  made  to  realize  that  with 
all  the  cars  and  locomotives  it  is  considering  purchasing, 
it  must  provide  means  for  properly  maintaining  them. 

It  has  been  said  that  Mr.  McManamy  as  manager  of  the 
Locomotive  Section,  in  charge  of  locomotive  repairs,  has  one 
of  the  biggest  jol:>s  on  the  Railroad  Administration  Board, 
but  he  says,  "We  have  the  biggest  job  to  do" — and  "We" 
it  is,  for  he  can  not  get  results  without  the  hearty  co-opera- 
tion from  ever}'  mechanical  department  man  in  the  countr\'. 
The  output  of  the  shops  must  be  increased  by  working 
longer  hours,  and  in  some  cases  roads  have  brought  their 
hours  up  to  70  per  week,  in  accordance  with  the  suggestion 
of  Mr.  McManamy.  That  the  output  of  shops  has  materi- 
ally increased  is  shown  from  a  report  of  101  of  the  prin- 
cipal roads  of  the  country,  which  in  Februar}',  1917,  re- 
paired 6,824  locomotives.  In  February'  of  this  year  8,.S90 
locomotives  were  repaired,  or  an  increase  of  1,566.  While 
this  does  not  accurately  represent  the  increase  in  production 
because  of  the  different  classifications  used  in  the  different 
shops,  it  does  represent  the  actual  increase  of  locomotives 
which  were  repaired  and  put  in  service. 

Upon  the  shop  forces  rests  to  a  ven.'  large  extent  the 
responsibility  of  adequate  locomotive  equipment  for 
the  railways  this  year  and  particularly  for  next  win- 
ter. A  road  which  is  perhaps  very  well  equipped  with 
shop  facilities  must  not  ease  up  on  locomotive  repairs  simply 
because  its  power  is  in  good  shape.  It  must  be  willing  and 
ready,  by  working  longer  hours, — and  it  is  here  that  labor 
can  show  its  patriotism — to  assist  other  roads  which  are 
not  in  such  good  condition  to  repair  their  locomotives  until 
their  facilities  have  l)een  improved  so  they  can  handle  their 
own  work.     Transferring  locomotives  to  other  shops  for  re- 
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pairs  has  been  done  to  some  extent  since  the  government 
took  control  of  the  railroads.  About  300  have  been  thus 
transferred  of  which  about  60  have  been  handled  by  the 
locomotive  builders. 

This  practice  can  only  be  considered  as  a  temporary  ex- 
pedient, to  be  followed  until  such  time  as  those  roads  with 
the  poorer  shop  facilities  get  their  power  into  such  shape 
and  their  facilities  so  improved  that  they  are  able  to  handle 
their  locomotives  in  their  own  shops.  The  transferring  of 
locomotives  from  one  road  to  the  shop  of  another  road  not 
only  takes  time  in  making  the  transfer,  but  also  increases 
the  time  in  which  the  repairs  are  made  and  the  cost  of  the 
repairs.  It  is  the  plan  of  Mr.  McManamy  to  so  assign  loco- 
motives to  foreign  roads  for  repairs  that  they  will  not  have 
to  be  sent  too  far  away  from  their  home  lines  and  to  con- 
centrate the  repairs  of  a  road  at  one  shop  so  that  the  men 
becoming  familiar  with  the  locomotives  may  repair  them 
more  promptly.  Where  locomotives  are  being  sent  away  for 
repairs,  it  is  ver}-  necessary  that  a  careful  inspection  be 
made  before  they  are  sent.  Instances  have  l>een  found  where 
repairs  other  than  those  reported  were  necessary  and  the 
material  for  which  had  not  been  forwarded  with  the  locomo- 
tive, causing  a  delay  of  some  10  days  or  two  weeks. 


The  Question  ol        ^^^"^    ^^^'"^    ^^'^^    ^^"^    ^>'    ^he    Rail- 
_  road    Administration's    committee    on 

the     development    of    standard     loco- 
LocomotiTes  motives     is     of     vital     importance     to 

ever\-  railway  mechanical  department  officer  and  foreman. 
A  careful  study  of  the  situation  indicates  that  there  is 
no  justification  for  the  railroads  of  this  country-  being  asked 
to  operate  locomotives  which  at  best  can  be  only  of  a 
compromise  design  and  which  in  the  long  run  will  be  un- 
suited  to  the  peculiar  operating  conditions  of  each  road; 
moreover  the  roads  will  not  l>e  properly  equipped  to  repair 
them.  There  is  no  class  of  railroad  men  that  knows  better 
the  impracticability  of  such  a  scheme  than  the  men  in  the 
mechanical  department.  It  is  the  duty  of  every  such  man 
to  thoroughly  consider  the  situation  and  present  his  argu- 
ments to  his  immediate  superiors.  It  is  also  the  duty  of 
the  head  of  ever}-  mechanical  department  to  advise  his 
Regional  Director  exactly  what  the  standard  locomotives 
will  mean  to  him  on  his  road.  We  must  all  be  patriotic 
citizens  and  do  our  utmost  to  help  this  country  win  the  war. 
Ever}-  man  must  be  a  "good  .«.oldier"  and  do  as  he  is  told, 
but  a  man  would  V)e  derelict  in  his  duty  if  he  did  not  do  his 
utmost  to  prevent  our  country  from  making  a  mistake  which 
would  interfere  with  the  rapid  and  successful  prosecution 
of  the  war.  It  is  up  to  every  railroad  mechanical  man  in 
the  country  to  give  his  honest  and  unbiased  opinion  through 
tlie  proper  sources  and  in  the  most  direct  channel  in  order 
to  reach  the  Director  General. 

From  what  is  known  of  the  Railroad  Administration's 
plans,  standard  locomotives  are  being  considered  of  the 
Mikado,  Pacific,  Mountain,  Santa  Fe,  Switcher  and  Mallet 
types.  Two  designs  of  the  first  four  types  are  to  be  built, 
each  having  55.000  and  60,000-lb.  axle  load.  It  is  be- 
lieved that  an  0-6-0  switcher  and  an  0-8-0  switcher,  a 
2-6-6-2  and  a  2-8-8-2  type  of  Mallet,  all  with  55,000-lb. 
axle  load,  are  being  considered.  The  Mikado,  Pacific  and 
Mountain   types   will   have   the   following   dimensions: 

Type                            Cyliii'Iers          Weight  on  drivers  I  ractive  elTnrt 

Mikado     26  in.  hv  30  in.  220.000  1b.  54,600  lb. 

Mik.-ido     27  in.  bv  33  in.  240,0001b.  60.000  1b. 

P.ncific     25  in.  bv  28  in.  165,000  1b.  40.7001b. 

r.icific     27  in.  bv  28  in.  1 80.000  lb.  43,800  lb. 

Mountain     27  in.  bv  30  in.  240,000  1b.  57,000  lb. 

Mountain     27  in.  bv  30  in.  220,000  1b.  53,9001b. 

While  it  is  undoubtedly  possible  to  use  these  locomotives 
economically  on  some  roads  of  the  country,  it  is  an  indis- 
putable fact  that  there  are  many  requirements  which  will 
not  be  met  bv  them.     In  addition  to  this,  these  locomotives 


being  of  a  new  design,  will  not  be  common  to  any  road  and 
will  cause  considerable  trouble  when  repairs  are  to  be  made. 

There  are  two  sides  from  which  such  a  problem  as  this 
should  be  considered,  the  railroads'  side  and  the  builders' 
side.  The  effect  the  introduction  of  the  standard  locomo- 
tive would  have  on  any  road  is  fully  appreciated  by  the 
readers  of  this  paper.  It  will  be  unnecessary  to  enumerate 
in  detail  just  what  the  difficulties  will  be,  as  they  are  fully 
understood  by  the  practical  railroad  men.  Suffice  it  to  say. 
however,  the  standard  locomotives  being  of  a  compromise 
design  and  not  being  adapted  to  any  one  particular  set  of 
conditions,  the  efficiency  of  train  operation  will  be  reduced^. 
There  are  so  many  conditions,  such  as  grades,  curvature, 
class  of  traffic  handled,  the  coal  used,  water  conditions,  etc.. 
that  enter  into  the  problem  of  locomotive  design,  that  where 
these  are  all  averaged  in  a  compromise  design,  as  good  re- 
sults cannot  be  obtained  as  where  locomotives  are  constructed 
specifically  to  meet  these  conditions. 

The  question  of  the  difficulty  of  making  repairs  to  the 
standard  locomotives  will  be  appreciated  by  our  readers. 
New  patterns,  dies,  templates,  etc.,  will  be  required  with 
which  to  make  the  repair  parts.  There  will  be  many  de- 
tails in  the  construction  of  the  standard  locomotives  which 
will  be  entirely  different  from  those  in  vogue  on  the  roads 
on  which  these  locomotives  will  be  used.  This  will  create 
confusion,  and  make  the  repairs  more  costly  both  in  money 
and  in  time.  New  facilities  will  have  to  be  created  for 
making  the  repairs  to  heavier  locomotives  than  the  roads, 
in  many  cases,  have  been  accustomed  to  handling  in  their 
repair  shops.  The  repair  situation  is  extremely  critical 
as  it  is,  and  it  would  be  inexpedient  further  to  complicate  it. 

From  the  builders'  standpoint  it  has  been  argued  by  some 
that  the  locomotives  can  be  built  cheaper  and  more  rapidly 
if  they  are  standardized.  The  saving  in  first  cost  is  open 
to  serious  question.  For  instance,  take  the  Mikado  type 
locomotives  purchased  during  the  past  year.  Three  hun- 
dred and  sixty-seven  were  of  weights  lower  than  the  weight 
of  the  standard  Mikado  being  considered.  By  adding  to 
the  weight  of  these  367  locomotives,  it  has  been  found  that 
about  10,000,000  more  pounds  of  iron  and  steel  will  be 
required  to  meet  these  requirements  with  the  standard  loco- 
motives. At  15  cents  per  pound  for  locomotives,  this  means 
an  increase  in  the  first  cost  for  these  367  locomotives  of 
$1,500,000.  The  same  argument  will  apply  to  all  of  the 
other  t}pes  and  it  is  safe  to  say  that  many  thousand  tons 
of  metal  will  be  used  unnecessarily  and  that  the  locomotives 
will  cost  many  millions  of  dollars  more  than  if  they  were 
built  to  meet  the  specific  requirements  of  the  roads.  Thus 
the  saving  in  first  cost  is  open  to  serious  question,  no  matter 
how  far  the  government  may  force  down  the  prices  of  both 
the  locomotives  and  the  specialties  used  on  them. 

In  regard  to  the  increased  output,  it  has  been  stated 
by  those  who  are  in  a  position  to  know,  that  after  the  first 
of  Ajiril  ever}-  da}-'s  delay  in  ordering  locomotives  will  mean 
that  the  country  will  lose  ten  locomotives  in  production. 
This  is  caused  by  the  fact  that  some  of  the  locomotive  build- 
ers have  open  space  in  June  and  July,  which  it  will  be  im- 
possible to  fill,  even  if  orders  are  placed  at  this  time.  The 
delay,  therefore,  occasioned  by  the  development  of  standards 
for  the  locomotives  is  causing  a  decrease  in  our  yearly  pro- 
duction. It  cannot  be  said  at  the  same  time  that  this  de- 
lay is  unnecessary.  It  is  impossible  to  perform  success- 
fully such  a  gigantic  task  as  the  Railroad  Administration 
has  set  for  the  Locomotive  Standards  Committee  in  the  space 
of  one  month,  or  even  two  months.  The  question  is  of 
such  vital  importance  to  all  the  railroads  of  this  country 
that  a  much  longer  time  should  be  taken. 

If  the  roads  were  permitted  to  buy  locomotives  which  suit 
their  needs  and  which  they  are  organized  to  repair,  far  bet- 
ter results  will  be  obtained  and  locomotives  could  be  pro- 
duced without  delay. 


Intensive  Locomotive  Development 

Why  Not  Require  Guaranteed  Minimum  Economy 
of  Performance  and  Check  with  Acceptance  Tests? 

BY  CAPT.  O.  S.  BEYER,  JR.* 
PART  II 


STEAM    UTILIZATION 

UNDER  this  heading  there  are  several  problems  which 
deserve  attention.      It   is  perhaps   in  this  department 
more  than  in  any  other  that  most  has  i  been  accom- 
plished in  recent  years.     This  has  resulted  frofn  the  perfec- 
tion  of   the   superheater.      But   the    field    is    by   no   means 
exhausted.  I 

Further  Study  of  the  Superheater. — In  the  f|rst  place,  the 
superheater  itself  deserves  further  investigation.  The  work 
done  at  Purdue,  and  especially  that  at  Altoonaj  with  varying 
numbers,  lengths  and  diameters  of  superheater  units  has 
certainly  contributed  most  valuable  knowledge  to  this  sub- 
ject. As  a  continuation  of  this  work,  the  correlation  l^etween 
degree  of  superheat  and  boiler  pressure  as  reflected  in  the 
steam  economy  of  the  engines  should  be  worked  out  over 
wider  ranges  and  mathematical  determinations  verified. 

Another  very  important  question  coming  within  this  field 
is  the  effect  of  varying  degrees  of  moisture  in  stpam  on  super- 
heat. Some  recent  tests  have  confirmed  the  fact  that,  when 
the  large  modem  locomotive  boiler  works  at  h  gh  capacities, 
the  steam  entering  the  throttle  contains  much  more  moisture 
than  when  working  at  light  capacities.  Apparently  a  distinct 
relation  exists  between  rate  of  evaporation  and  dryness  of 
steam  in  the  dome.  This  condition  has  its  own  distinct 
effects  on  the  performance  of  the  superheater.  Hence  it  be- 
comes ver}'  desirable  to  investigate  this  matter  thoroughly. 
How  best  to  deal  with  this  condition,  whether  by  means  of  a 
special  type  of  separator,  modified  dome  construction  and 
throttle  valve,  or  other  means,  will  then  follow  logically. 

Compounding  of  Steam  Cylinders. — The  possibilities  of 
compounding  the  steam  cylinders  jointly  with  the  use  of 
superheated  steam  deserves  more  attention  from  the  investi- 
gator's standpoint  than  it  seems  to  be  getting.  The  improve- 
ments in  the  manufacture  and  handling  of  heat  treated  and 
alloy  steels,  together  with  the  increasing  con.struction  diffi- 
culties arising  in  the  counterbalancing  of  heavy  locomotives, 
to  say  nothing  about  the  dawning  knowledge  of  the  extent  of 
stresses  in  rails  for  which  certain  features  of  the  steam  loco- 
motive are  responsible,  all  make  this  problem  one  of  the 
most  important  awaiting  comprehensive  illumination. 

Valve  Gears. — There  are  today  at  least  five  distinct  type? 
of  locomotive  valve  gears  available.  Sopie  of  them  claim  to 
be  steam  and  fuel  savers  or  capacity  increasers.  To  be  sure, 
they  all  have  certain  maintenance  features  which  warrant 
consideration.  But  when  it  comes  down  to  their  relative 
economies,  no  scientific  data  are  available  for  comparing  one 
with  the  other.  When  the  costs  involved  are  considered  to- 
gether with  the  far-reaching  claims  which  are  made,  it  is  a 
wonder  that  a  way  has  not  yet  been  found  to  secure  the  steam 
distributing  characteristics  of  each  gear.  It  would  be  a 
service  well  worth  rendering. 

Cylinder  Proportions. — Locomotive  cylinders  so  propor- 
tioned and  valve  gears  so  arranged  that  the  maximum  cut-off 
possible  ranges  from  60  to  70  per  cent  deserve  considerable 
investigation.  Fortunately  this  is  now  under  way.  Results 
are  eagerly  awaited. 

Piston  and   Valve  Rings,  Piston  Head  and   Valve  Bull 

*Capt.  Beyer,  now  in  the  Ordnance  Reserve  Corps,  was  until  recently 
first  assistant  in  the  engineerinfr  experiment  station,  department  of  railway 
engineering.    University    of    Illinois, 


Rings  and  Their  Wear  Limits. — The  design,  material,  num- 
Ijer  and  wear  limits  of  cylinder  and  valve  packing  rings, 
valve  bushings,  piston  heads  and  bull  rings  are  a  continual 
source  of  argument  and  variation  in  practice.  There  is  no 
doubt  that  these  small  items  are  of  a  great  deal  of  importance 
in  the  economical  performance  of  the  locomotive.  What  is 
needed  is  more  definite  and  extensive  data  concerning  the 
effect  on  the  steam  requirements  of  the  engines  equipped 
with  different  numbers  and  different  kindsi  of  rings  and  rings 
in  various  conditions  of  wear.  Such  tests  can  easily  \yt  made 
in  the  locomotive  test  laboratory.  Similar  tests  can  be  run 
with  piston  heads  and  valve  bull  rings  of  various  diameters 
(such  as  result  from  wear)  smaller  than  the  cylinders  or  valve 
chambers. 

The  Locomotive  Valve. — The  diameter,  length,  weight, 
speed  and  stroke  of  the  valve  at  varying  cut-offs  have  charac- 
teristic influences  on  the  indicator  card  of  the  cylinders.  This 
should  be  more  completely  worked  out.  Different  types,  de- 
signs, and  shapes  of  valves  as  a  whole  might  l^e  profitably 
investigated  together  with  valve  bushings  and  sizes  and 
shapes  of  port  openings. 

DESIGN  AND  CONSTRUCTION 

There  are  investigations  which  can  profitaijly  be  made 
relating  to  some  of  the  practices  employed  in  loccwnotive  de- 
sign and  construction.     A  few  of  these  are  as  follows: 

Relative  Movement  of  Boil^  Parts. — The  >\  stematic  study 
of  the  movements  of  various  parts  of  the  locomotive  l>oiler 
when  hot,  under  pressure  and  working,  together  with  attempts 
to  determine  accurately  the  actual  stresses  developed,  should 
be  continued.  As  far  as  carried,  this  work  has  revealed  that 
reactions  take  place  which,  were  they  entirely  understood, 
could  be  controlled  or  eliminated  and  the  boiler  troubles 
usually  experienced  thus  largely  reduced. 

Water  Circulation  in  Boilers. — The  matter  of  water  circu- 
lation in  the  boiler  is  very  important  and  little  understood, 
especially  as  it  exists  in  the  l>ig  locomotive  boiler  of  today. 
It  probably  has  a  good  deal  to  do  with  the  annoying  and 
treacherous  differences  in  gauge  and  water  glass  indications 
which  come  into  existence  when  these  large  boilers  are 
v.orked  at  high  rates  of  evaporation.  And  possibly  faulty 
or  limited  circulation  may  have  a  good  deal  to  do  with  the 
varying  quality  of  the  steam  at  the  various  rate.-  of  evapora- 
tion, to  say  nothing  al)out  the  probal>le  effect  of  such  condi- 
tions on  the  stresses  developed  in  different  parts  of  the  boiler. 
At  all  events  profit  is  bound  to  follow  a  thorough  investiga- 
tion of  this  subject. 

Stress  Distribution  Throughout  the  Structure  of  the  Loco- 
motii'e. — A  field  of  technical  study  almost  entirely  untouched 
is  that  of  the  distriljution  of  stresses  throughout  the  structure 
of  the  locomotive,  as  determined  exj^erimentally.  The  mathe- 
matical and  empirical  formulas  of  the  designers  based  on 
different  kinds  of  assumptions,  can  l>e  checked  experimentally 
in  a  very  reliable  and  thorough  manner,  with  the  result,  no 
doubt,  that  many  sources  of  failure  in  structure  under  ser%ice 
conditions  can  l>e  remedied. 

Similarly  the  question  of  stresses  developed  in  frames, 
firel)OX  sheets  and  other  parts  of  the  locomotive  by  various 
methods  of  welding,  i.e.,  thermit,  oil,  oxy-acetylene,  and 
electric,  should  be  investigated.    An  entirely  new  light  would 
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be  thrown  on  the  relative  merits  of  these  repair  processes  to 
say  nothing  about  learning  more  concerning  improved  ways 
for  applying  them.  < 

Heat  Treated  and  Alloy  Steels. — The  use  of  heat  treated 
and  alloy  steels  in  locomotive  construction  deserves  a  great 
deal  of  investigation.  The  real  possibilities  along  this  line 
will  only  be  appreciated  when  the  use  of  special  steels  in  the 
development  of  the  airplane  motor  is  considered.  There  is,  of 
course,  a  vast  difference  between  the  airplane  motor  and  the 
steam  locomotive,  but  the  one  thing  that  has  made  the  very 
light,  high  powered  aeromotor  possible  has  been  the  ingenious 
use  of  alloy  and  heat  treated  steels.  No  better  object  lesson 
of  the  possibilities  of  systematic  experimentation  in  engineer- 
ing exists  to-day  than  the  development  of  the  airplane  and  its 
motor.  There  is  no  reason  why  equally  gratifying  results 
could  not  be  obtainea  by  a  similar  intensive  application  of 
this  method  to  the  locomotive. 

GENERAL    PERFORM.\NCE 

Considt-rt-d  in  its  broadest  aspect,  the  locomotive  is  a 
combination  of  materials  of  engineering  which,  when  operated 
as  a  unit  will  perform  more  or  less  economically,  exactly  in 
accordance  with  the  ingenuity  displayed  in  selecting,  dis- 
tributing and  proportioning  these  materials.  The  ultimate 
purpose  of  making  the  many  investigations  already  mentioned 
is  to  secure  additional  data  and  experience  in  order  to  enable 
the  designer,  builder  and  operator  of  the  locomotive  to  im- 
prove its  performance  in  specific  directions.  But  it  is  also 
important  to  know  what  the  sum  totals  of  all  these  improve- 
ments amount  to,  and  compare  these  totals  with  other  totals 
so  as  to  effect  an  intelligent  and  accurate  evaluation  of  these 
improvements.  Such  information  is  secured  by  what  may  be 
called  general  performance  tests. 

Just  as  with  locomotive  boilers,  so  with  the  locomotive  as 
a  whole,  but  too  few  overall  or  general  performance  tests  are 
available  for  close  performance  studies  and  comparisons  of 
various  types.  AVhat  constitutes  the  data  necessary  to  deter- 
mine the  entire  performance  and  economy  of  the  Icxromotive 
has  been  standardized  to  a  certain  extent  by  the  American 
Railway  Master  Mechanics'  Association  and  the  American 
Society  of  Mechanical  Engineers.  It  is  not  out  of  place  here 
to  say  that  this  work  of  code  standardization  might  well  con- 
tinue, especially  with  the  idea  in  view  of  establishing  as  stand- 
ard at  least  some  of  the  principal  locomotive  p>erformance 
curves,  which  might  be  termed,  as  in  the  test  nomenclature  of 
electrical  machinen.-,  characteristic  curves.  The  gradual  accu- 
mulation of  such  curves  from  different  IcKomotives  would 
serve  as  an  increasingly  valuable  fund  of  information  for 
all  those  interested  in  the  development  of  the  locomotive. 

Over- All  Tests  on  Locomotives  Purchased  to  Specifica- 
tion.— It  is  an  astonishing  situation  that  the  railway  industry 
has  not  long  ago  established  the  practice  of  calling  for  cer- 
tain guaranteed  economical  performances  of  new  locomotives 
or  even  locomotive  devices  and  of  running  a  series  of  per- 
formance or  acceptance  tests  to  see  whether  or  not  these 
guarantees  have  been  met.  This  is  a  custom  pursued  by 
industrial  engineers,  by  marine  engineers,  and  by  a  large 
group  of  other  purchasers  of  machinery  and  equipment.  This 
situation  is  increasingly  difficult  to  understand  when  the 
initial  expenditure  as  well  as  the  subsequent  operating  costs 
of  a  consignment  of  new  locomotives  are  compared  with  the 
erection  and  op)eration  of  a  new  power  house.  No  alert 
industrial  engineer  would  undertake  the  installation  of  a 
steam  or  hydro-electric  power  plant  without  first  specifying 
the  limits  for  performance  costs  and  then,  after  the  plant 
had  been  placed  in  operation,  running  a  complete  perform- 
ance test  to  check  the  guarantees.  There  is  no  reason  why 
the  same  system  can  not  be  adopted  for  the  steam  locomotive. 
Out  of  a  lot  built  to  certain  specifications  and  guarantees, 
one  might  easily  be  taken  and  subjected  to  a  complete  labor- 
atory  performance   test,   and   its   entire  economy   accurately 


determined.  Such  a  test  would  be  relatively  insignificant  in 
cost,  including  all  overhead  charges,  when  compared  to 
similar  tests  made  on  power  plants,  warships,  or  merchant 
ships,  and  when  compared  with  the  cost  of  the  locomotives 
in  one  order.  Indeed,  such  a  test  would  hardly  add  $50  to 
the  cost  of  one  Icxromotive  of  a  consignment  of  one  hundred, 
which  would  be  about  1/10  of  1  per  cent  of  the  price  of 
modern  locomotives.  The  incidental  modifications  and 
adjustments  suggested  by  the  experiment  for  not  only  the  one 
locomotive  tested,  but  of  all  the  others  secured  on  the  same 
order  would  more  than  justify  the  expense  of  the  test. 

Modernizing  Devices. — What  has  just  been  stated  con- 
cerning the  IcKomotive  as  a  whole  applies  quite  as  well  to 
such  specific  parts  as  the  so-called  modernizing  devices.  The 
lengths  to  which  it  is  advisable  to  go  in  the  application  of 
any  one  or  of  any  combination  of  these  devices  depends 
almost  entirely  upon  the  net  economies  which  will  be  effected 
by  their  introduction.  The  exact  effect  on  operating  costs 
by  partially  or  entirely  altering  and  mcxiernizing  old  loco- 
motives should  be  determined  by  complete  performance  tests 
rather  than  by  some  of  the  dubious  methods  now  used. 

Determination  of  Locomotive  Characteristics  for  Use  in 
Scieutinc  Train  Loading  and  Operation. — Complete  loco- 
motive performance  records  as  determined  from  the  labora- 
tory tests  for  securing  the  objects  indicated  above,  as  well  as 
similar  tests  on  other  important  types  of  locomotives  already 
in  service  might  well  be  employed  in  connection  with  the 
establishment  of  a  much  more  scientific  and  economically 
reliable  train  loading  and  scheduling  system  than  is  now  in 
use.  In  addition  to  our  present  knowledge  of  the  character- 
istics of  train  resistance,  labor  costs,  profile,  etc.,  we  would 
also  know  accurately  the  drawbar  pull  and  the  fuel  and  water 
consumption  of  the  locomotive  as  based  on  its  speed  and 
boiler  capacity.  The  careful  application  of  these  character- 
istics for  each  class  of  locomotives  in  the  working  out  of 
train  schedules  and  the  operating  of  locomotives  and  trains 
in  conformance  therewith,  the  establishing  of  definite 
standards  and  the  rigid  checking  of  locomotive  and  train 
crews  on  water,  fuel  and  time  consumption  will  effect  far- 
reaching  economies,  and  create  much  more  definite  standards 
of  operating  costs  than  are  now  in  existence. 

CON'CLUSION 

Such  possibilities  as  just  indicated  may  perhaps  appear 
rather  far-fetched.  They  would,  however,  follow  from  the 
application  of  the  complete  scientific  data  secured  by  a  care- 
ful analysis  of  the  performance  of  the  locomotive  in  the  loco- 
motive laboratory. 

Other  investigations,  both  laboratory'  and  statistical,  also 
might  have  been  emphasized  above.  For  instance,  relatively 
little  is  known  about  the  difference  in  economy  between  a 
locomotive  just  completely  overhauled  and  one  which,  accord- 
ing to  present  day  standards,  is  just  ready  for  general  repairs. 
More  light  on  this  point,  determined  from  laboratory  tests, 
might  have  a  decided  effect  on  the  shopping  policy  of  many 
railroads.  Little  reliable  knowledge  exists  as  to  the  com- 
parative maintenance  costs,  item  by  item,  of  the  many  dis- 
tinct types  and  sizes  of  locomotives  now  in  service.  A 
thorough  statistical'  investigation  on  this  point  would  be 
invaluable.  The  same  is  true  of  the  life,  service  and  main- 
tenance costs  of  specific  locomotive  parts  and  devices.  There 
are  still  other  problems  which  could  be  mentioned,  but  it 
will  be  quite  sufficient  for  the  advance  of  present  day  Icko- 
motive  efficiency  if  work  is  started  and  systematically  pur- 
sued within  the  next  few  years  on  some  of  the  problems. 

The  railroads  of  the  United  States  have  been  fortunate  in 
having  extensive  facilities  for  carrying  on  the  investigations 
indicated  above,  but  they  have  remained  for  the  most  part 
indifferent  to  their  opportunities.  The  time  is  at  hand,  how- 
ever, when  this  attitude  must  change.  They  must  resort  to 
more  scientific  methcxls  to  solve  the  problems  now  being  faced. 


The  United  States  Standard  Cars 

Specifications  and  Principal   Drawings  of  the  New 
Freight  Gars  to  Be  Purchased  by  the  Government 


OX  Mondiy.  March  25,  the  Director  General  issued 
the  drawings  and  specifications  for  the  standard 
cars  recently  designed  by  the  government's  car  com- 
mittee. These  specifications  cover  designs  for  l^odies  of  a 
40-ton  steel  underframe,  double  sheathed  box  car;  a  40  and 
5()-ton  steel  frame,  single  sheathed  box  car;  a  50-ton  steel 
high  side  gondola  car;  a  50-ton  composite  high  side  gondola 
car;  a  70-ton  low  side  steel  gondola  car  with  drop  ends,  a 
55-ton  hopper  car,  and  a  70-ton  hopper  car.  There  are  only 
three  designs  of  trucks  for  these  cars.  They  are  of  40,  50 
and  70  tons  capacity.  The  principal  drawings  of  these  cars 
and  trucks  have  been  reproduced  and  are  shown  in  the  fol- 
lowing page-.  In  addition  to  these  specifications  will  be  is- 
sued for  a  50-ton  steel  box  car,  a  30-ton  refrigerator  and  a 
50-ton  general  service  car.  From  a  study  of  these  drawings 
in  connection  with  the  specifications,  it  is  quite  apparent  that 
the  government's  standardization  committee  has  provided 
some  cars  which  no  railroad  need  fear  to  operate. 

Every  attempt  has  been  made  to  make  as  many  parts  as 
possible  adai)iable  to  more  than  one  design,  in  order  to 
reduce  the  number  of  dies,  patterns,  etc.,  the  builders  must 
make  in  constructing  the  cars.  It  is  noteworthy  the  amount 
of  j^ressed  steel  shapes  that  have  been  used  in  the  designs 
and  the  small  amount  of  commercial  shapes.  Where  com- 
mercial shapes  have  been  used,  however,  a  strenuous  at- 
tempt has  been  made  to  use  the  same  shapes.  For  in- 
stance, the  12-in..  35-lb.  channels  are  used  to  a  large  extent 


all  three.  The  limiting  dimensions  for  brake  l>eams  is  also 
the  same. 

The  general  dimensions  of  these  cars  are  shown  in  the 
table. 

The  friction  type  of  draft  gear  has  been  specified  on  all 
cars  and  the  following  five  tjpes  may  be  used:  Cardwell. 
Murray,  Sessions  type  "K,"  Westinghouse  and  Miner.  The 
M.  C.  B.  Type  D  standard  coupler  with  the  6-in.  by  8-in. 
shank  is  specified  on  all  cars.  M.  C.  B.  specifications  have 
been  followed  to  a  large  extent  and  a  complete  specification 
for  paint  is  included  to  be  used  for  all  cars.  Following  is  a 
list  of  the  specifications  that  are  common  to  the  l)odies  of  all 
of  the  cars : 

Center  Sill  Requirements. — The  center  sill  con.^^truction  is 
designed  to  meet  the  M.  C.  B.  requirements,  having  an 
area  of  not  less  than  24  sq.  in.  in  cross  section  and  a  ratio 
of  stress  to  end  load  not  exceeding  .06. 

Safety  Appliances. — To  be  applied  in  accordance  with 
United  States  safety  appliances  standard. 

Material  Options. — Wherever  more  than  one  kind  of  ma- 
terial or  construction  is  shown  on  drawing  or  mentioned 
in  specification,  it  is  understood  that  either  may  be  fur- 
nished by  the  builder  unless  otherwise  specified.  Sjiecial- 
ties  to  be  as  covered  in  contract. 

Bolts  and  Nuts. — All  bolts  to  have  .<;quare  head  and  nut 
unless  otherwise  specified.  .\11  bolts  for  securing  steel 
against  steel  to  have  cotters,  lock  washers  or  lock  nuts,  in 


C'fEXEKAL     1)IMEXSH)\S 

40-Ton 

Double 

Sheathed  l>o.\ 

Length,   inside 40  ft.    6      in. 

Width,    inside     l^  ft.    6      in. 

Height,    inside     9  ft.    0      in. 

F.ength   over   s'rikitig   rlalt  s 4J  ft.     1  ^  in. 

Width    over   eaves 9  ft.    4      in. 

Width    over    all 10  ft.    2  5^  in. 

Height  from  rail  to  "op  of  car  at  caves IJ  ft.  10',^  in. 

Htight  from   rail  to  top  of  c.ir  body 

lleight  from   rail  to  top  of  bral-e  mast 14  ft.     1^  in. 

Height  from  rail  to  top  of  running   board 13  ft.    6?-^  in. 

Distance   center  to   center   of   trucks 31ft.     \'/i  \n. 

Tleight  from   rail    to   center   of   coupler J  ft.  10^4  in. 

Height  from  rail  to  oottom  of  center  sill 2  ft.    A'A  in. 

Cubic    capacity — level    full 

Cubic  capacitv  — «  ith  30  deg.  heap 

Estimate. 1     v  eieht     44.000  lb. 


ilK    THE     I'XITED     .^TATES     STANDARD     I'REICUT     (.  ARS 

40  and  50-Ton 
Steel  Frame 

Single 
Sheathed  T5ox 


40  ft. 

8  ft. 

9  ft. 
42  ft. 

9  ft. 
10  ft. 
12  ft. 


in. 
in. 
in. 


I 'A  in. 
4%  in. 


50-Ton 

Steel 

Ciondola 

41  ft.  6  in 
9  ft.  4-'f  in. 
4  ft.    8      in. 

42  ft.  10'/.(  in. 


50-Ton 

Composite 

(londola 

41  ft.  6  ir.. 
9  ft.  li^in. 
4  fl.     8      in. 

42  ft.  iO'A  in. 


70-Ton 

Steel 
Gondola 

46  ft.  6  in. 

9  ft.  6  in. 

3  ft.  0  in. 

48  ft.  7  in. 


55-Ton 
Hopper 

30  ft.    6      in. 
9  ft.    S'A  in. 


70-Ton 

Hopper 

39  ft.    6      in. 

9  ft.    5'A  in. 


31  ft.  11       in.      40  ft.    5 


105 


in. 
in. 


10  ft.    2?^  in.     10  ft.    27^  in.     10  ft.    3i  in.     10  ft.    2^  in.      10  ft.    2^  in. 


14  ft.  Ifi  in. 
13  ft.  67h  in. 
31  ft.     I'A  in. 

2  ft.  10'/^  in. 

2  ft.    4A  ■ 


8  ft.      Vi  in. 
8  ft.    734  in. 


8  ft.    3'^  in. 
8  ft.  10 '4  in. 


6  ft.    4^  in. 

7  ft.    1  >i  in. 


10  ft. 

11  tt. 


8      in. 
2^  in. 


10  ft.    8      in. 

11  ft.    2>4  in. 


31  ft.  WA  in. 
2  ft.  101^  in. 


in. 


in. 


44,000  lb. 


2  ft.    4  ■ 
1,820  cu.  ft. 
2.310  cu.  ft. 
42.000  11). 


31  ft.  id  A  in. 
2  fl.  10^  in. 
2  ft.  4'/^  in. 
1./70  ci?.  ft. 
2.23C,  ru.  ft. 
40.000  lb. 


37  ft.    7      in. 

2  ft.  10  Vi  in. 
2  ft.    4K' in. 


49.. SCO  lb. 


21ft.  11      in. 
2  ft.  10'/^  in. 
2  ft.    AYiin. 
1.880  cu.  ft. 
2.235  cu.  ft. 
40.1100  lb. 


30  ft.    5      in. 

2  ft.  10 '-<i  in. 

2  ft.    A  A  in. 

2,508  cu.  ft. 

2.978  cu.  ft. 

49.500  lb. 


for  the  center  sills.  The  end  sills,  and  in  some  cases  side 
sills,  are  made  up  of  9-in.,  17.44-lb.  shipbuilding  channels. 
In  the  open-top  cars  a  l,S.2-lb.  bulb  angle  is  used  on  prac- 
tically all  the  designs.  The  draft  sill  arrangement  is  iden- 
tical, with  the  exception  of  some  details,  to  all  cars,  and  a 
standard  distance  of  12",s  in.  is  maintained  between  the  cen- 
ter sills. 

CAR    BtlDV    Sl'ECIFICWTIOXS 

In  addition  to  this,  detail  parts  have  been  made  of  the 
same  designs  where  it  has  l>een  possible  to  do  so,  among 
which  may  be  mentioned  the  body  center  plate,  l)ody  side 
bearing,  front  draft  lug,  striking  plate,  coupler  yoke  key  and 
cotter,  coupler  carrying  iron  and  ladder  rounds  and  grab 
irons.  These  are  common  to  all  of  the  designs.  There  are 
also  other  parts  which  are  common  to  more  than  one  design. 
For  instance,  one  design  of  body  bolster,  center  brace,  rear 
draft  lug  and  draft  sill  is  used  for  the  40-  and  50-ton  single 
sheathed  box  cars,  the  50-ton  steel  gondola  and  the  50-ton 
composite  gondola.  The  trucks  are  similar  in  construction 
and  have  a  center  plate  and  center  plate  support  common  to 


addition  to  common  nut,  and  all  bolts  for  securing  wood 
against  steel  to  ]>e  riveted  over  nuts. 

Brakes. — Cars  to  be  cquipjx'd  with  Westinghouse  KD- 
10-12  type  (the  1k)x  cars  are  to  be  equipped  with  the  KC- 
10-12  type)  of  air  brakes  of  either  \\'estinghouse  or  New 
York  .\ir  Brake  Company's  manufacture.  Hose  and  gas- 
kets to  meet  M.  C.  B.  specifications.  Brakes  to  l>e  applied 
to  all  wheels  and  also  arranged  to  be  operated  from  one 
end  of  the  car  by  hand.  Braking  power  to  be  al)out  60  per 
cent  of  light  weight  of  car  based  on  50-llx  cylinder  pressure. 
Piston  travel  to  l)e  between  5  and  7  in.  Hand  brake  power 
to  l)e  approximately  the  same  as  the  air  brake  power.  All 
pij)ing  to  be  black  steel,  merchantable,  standard  weight,  and 
fittings  to  l)e  mallealjle  iron. 

Draft  Gear. — To  be  of  the  friction  type,  having  a  mini- 
mum capacity  of  150,000  lb.  and  a  maximum  travel  of  2f^ 
in.,  designed  so  as  to  fit  into  the  space  provided  by  the 
drawings.  Clearance  between  coujiler  horn  and  striking 
plate  to  be  3  in.  The  following  tyi)es  may  be  used:  Card- 
well,  Murray,  Sessions  type  "K,"  Westinghouse,  Miner. 

Drazi'bor  Yoke. — To  be  of  the  vertical  plane  type  of  an 
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approved  design,  arranged  to  take  the  key  shown  on  draw- 
ing. 
Coupler. — To  be  cast  steel,  in  accordance  with  M.  C.  B. 

contour  and  specification,  having  6-in.  by  8-in.  shank,  21j4 
ill.  long,  as  shown  on  coupler  condition  drawing,  and  slotted 
tail  of  proper  depth  to  suit  draft  gear. 

Coupler  Operating  Device. — To  be  of  the  top  operating 
type  without  the  use  of  clevises,  links  and  pins;  that  is,  to 
be  direct  connected  to  the  locking  block.  Apparatus  to  be 
in  accordance  with  condition  drawings. 

Center  Plate. — To  be,  first,  drop  forged,  or  second,  cast 
steel.  • 

Side  Bearing. — To  be,  first,  frictionless,  or  second,  plain. 
Frictionless  side  bearings  to  be  of  approved  type  to  meet 
conditions  shown  on  drawing.  Drawings  are  arranged  so 
that  plain  side  bearing  can  be  used  in  repairs. 

Material  Specifications. — The  following  M.  C.  B.  specifi- 
cations for  materials  are  to  apply. 


Air  brake  hose. 

Air  brake  hose  gaskets. 

Air  brake  hose  label. 

Boiled  linseed  oil. 

Bolts  and  nuts. 

Carbon       steel      bars       for 

springs. 
Chains. 
Couplers. 
Helical  springs. 
Japan  drier. 
Malleable  iron  castings. 


Mild  steel  bars. 
Steel  castings. 
Pipe  unions. 
Raw   linseed   oil. 
Red  lead, 
railway        Rivet  steel  and  rivets. 

Structural  steel,  steel  plate  and  steel 
sheets  for  freight  equipment  cars. 
Turpentine. 
Welded  pipe. 
White  lead  for  lettering. 
Wrought  iron  bars. 


freIight  car  paint  specifications 

1  For  Use  on  All  Cars 

Freight  Car  Color.  I.  This  material  will  be  bought  in 
the  paste  form,  and  the  paste  must  contain  nothing  but  oil, 
pigment  and  moisture. 


of  any  of  these,  sulphate  of  lime  and  silica  preferred.     The 
pigment  should  have  the  following  composition: 

Sesquioxide  of  iron 25       per  cent  by  weight 

Inert   material    71  ^  per  cent  by  weight 

Carbonate  of  lime 3'/^  per  cent  by  weight 

V.  Material  must  conform  to  shade  furnished  and  in 
fineness  of  grinding  meet  test  in  accordance  with  approved 
method  of  Standard  Railway  laboratories. 

VI.  Shipments  will  not  be  accepted  which: 

1.  Contain  less  than  23  per  cent  or  more  than  27  per 
cent  of  oil. 

2.  Contain  more  than  2  per  cent  volatile  matter,  includ- 
ing the  moisture,  the  oil  being  dried  to  250  degrees  Fahren- 
heit, and  the  pigment  dried  in  air  which  has  been  passed 
through  oil  of  vitriol,  at  from  60  degrees  to  90  degrees 
Fahrenheit. 

3.  Contain  impure  or  boiled  linseed  oil. 

4.  Contain  in  the  pigment  sulphate  of  lime  not  fully 
hydrated,  less  than  20  per  cent  of  sesquioxide  of  iron,  less 
than  2  per  cent  or  more  than  5  per  cent  of  carbonates^  cal- 
culated as  carbonate  of  lime,  or  have  present  any  barytes, 
carbonates  of  alkalis,  aniline  colors,  lakes  or  any  other  or- 
ganic coloring  matter,  or  any  soaps  or  other  emulsifying  ma- 
terial. 

5.  Vary  from  shade.  i 

6.  Do  not   pass   fineness   of  test. 

7.  Are  a  liver  or  so  stiff  when  received  that  they  will 
not  readily  mix  for  spreading. 

Carbon  Black.  I.  This  material  must  be  furnished  in 
paste  form. 

II.  The  material  desired  under  this  specification  is  a 
paste,  made   on   the   following   formula: 

Pigment     65  per  cent  by  weight 

Oil     35   per  cent  by  weight 


<-?r-: 


9-4  "Over  Eaves 


f       4i"x3ixif         'r^SfxrU  : 


Fig.  2 — Sections   of  the  40-Ton    Double    Sfheathed    Box    Car 


II.  The  proportions  of  oil,  pigment  and  moisture  must 
be  as  nearly  as  possible  as  follows: 

Pigment 74  per  cent  by  weight 

Oil    25  per  cent  by  weight 

Moisture    1  per  cent  by  weight 

III.  The  oil  must  be  pure  raw  linseed  oil,  as  free  as 
possible  from  foots,  and  well  clarified  by  settling  and 
age. 

IV.  The  pigment  desired  if  it  contains  sulphate  of 
lime  or  gypsum  should  have  this  fully  hydrated.  It  may 
have  as  inert  material  sulphate  of  lime  of  gypsum  fully 
hydrated,  silica,  kaolin,  soapstone  or  asbestine,  or  mixtures 


The  oil  must  be  pure  raw  linseed  oil,  as  free  as  possible 
from  foots,  and  well  clarified  by  settling  and  age. 
The  pigment  desired  should  consist  of: 

Lampblack,  of  carbon  black 15  per  cent 

Red  lead  S  per  cent 

Asbestine    10  per  cent 

Silex  or  other  approved  material 70  per  cent 

The  lampblack  must  be  of  good  quality,  and  of  such  a 
character  as  to  produce  the  standard  shade.  Ground  coal, 
etc.,  will  not  be  considered.  Phosphates,  barytes,  sulphates 
of  lime  or  gypsum,  carbonate  of  lime  or  whiting  or  any 
other  carbonates  or  sulphates,  or  any  constituents  other  than 
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those  civen  in  the  composition  of  tlie  pigment  desired,  must  2.     Contain  more  than  2  per  cent  of  volatile  matter,  in- 

not  1)6  used.  eluding   the   moisture,   the   oil   being  dried   at   250  degrees 

III.     Material  must  conform  to  shade  furnished  and  in      Fahrenlieit,  and  the  pigment  dried  in  air  which  has  been 
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Fig.  3 — Underframe  of  the  Standard  40-Ton  Double  Sheathed   Box  Car 


fineness  of  grinding  meet  test  in  accordance  with  approved  passed  through  oil  of  vitriol  at  from  60  to  90  degrees  Fahren- 

method   of  Standard   Railway  laboratories.  heit. 

IV.     Shipments  will  not  be  accepted  which:  3.     Contain  impure  linseed  oil. 

1.     Contain  less  than  32  or  more  than  38  per  cent  oil.  4.     Contain  in  the  pigment  less  than  13  per  cent  or  more 
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tlKin  16  per  cent  carbon,  preferably  in  the  form  of  lamp- 
black or  carbon  black,  less  than  4  per  cent  of  lead  repre- 
senting the  red  lead,  or  have  present  any  phosphates, 
barvtes,  sulphate  of  lime  or  gypsum,  carbonate  of  lime  or 
whiting,  or  any  other  sulphates  or  carbonates  or  any  other 
caustic  substances,  such  as  caustic  lime,  or  any  soaps  or 
other  emulsifying  materials,  or  any  constituents  other  than 


seed  oil,  the  balance  to  be  liquid  drier  and  volatile  thinner. 
The  volatile  thinner  may  he  turpentine  or  mineral  spirits 
or  a  mixture  of  the  two.  No  rosin  shall  be  present  in  the 
vehicle. 

The  prepared  paint  as  received  must  have  satisfactory 
working  qualities  and  durability.  It  must  be  free  from 
oljpectionable  caking  in  the  can.     When  applied  to  a  smooth 
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Fig.  4 — Draft  Sill   Constructioilr  for  the   Box  and   the  50-Ton  Steel   and   Composite  Gondola   Cars 


Do  not  contain  asbestine  according  to  the  formula  of 


sired. 


those  given  in  the  formula  for  the  pigment 

5.     Do  not  pass  fineness  test. 

6. 
the  pigment  desired. 

7.     Are  a  liver,  or  so  stiff  when  received  that  they  will 
not  readily  mix  for  spreading. 

Red  Lead.     This  paint   shall  be   furnished   in  prepared 


iron  surface  it  must  dry  in  twelve  hours  without  running, 
streaking  or  sagging. 

B(1X  CARS 

All    designs   of   the    box    cars    have   a 
and  steel  ends.     The  bodies  of  the  40-  a 
sheathed  box  cars  are   identical;   the  only 
the  trucks.     The  specifications  peculiar  to 
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Fig.  5 — Side  Construction  for  the  Standard  Single  Sheathed   Box  Cars 


form  ready  for  application.  It  shall  contain  not  less  than 
64  per  cent  or  more  than  68  per  cent  of  pigment.  The  pig- 
ment portion  of  the  paint  shall  contain  60  per  cent  red  lead. 
The  red  lead  used  shall  contain  not  less  than  85  per  cent 
Pb^O^.  The  balance  of  the  pigment  portion  of  the  pain*, 
shall  consist  of  silicious  matter  such  as  magnesitun  or 
aluminum  silicate  or  silica  or  a  mixture  thereof. 

The  vehicle  shall  consist  of  not  less  than  90  per  cent  lin- 


similar  to  all  of  the  box  car  designs  are  as  follows: 

Flooring. — To  be  of  fir  or  long  leaf  yellow  pine,  S(|uare 

edge  and  sound,  2!^  in.  thick,  tongued  and  grooved,  5'4-in. 

to  7 54 -in.   face  width,  secured  to  side  and  center  sills,  as 

shown  on  drawing. 

Ettd  Lining. — To  l>e  yellow  pine.  No.   1   common,  or  fir 

II/2  in.  thick,  tongued  and  grooved,  5-in.  face  width. 
Roof. — To  be  galvanized  steel  No.  22  gage,  out.-ide  metal 
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roof,  laid  over  yellow  pine  roof  boards,  No.  1  common,  or  and  grooved,  3^-in.  or  5^-in.  face  width,  securing  to  fram- 

fir  13-16  in.  thick  by  3^-in.  or  S%-in.  face  width  as  shown  ing  as  shown  on  drawings. 

on  drawing  No.  1337.     (The  drawings  state  that  the  Mur-  Side  Lining. — To  be  yellow  pine,  No.   1  common,  or  fir 

phy,  Hutchins,  or  Chicago-Cleveland  outside  roofs  may  be  13/16  in.  thick,  tongued  and  grooved,  33/4-in.  or  5^-in. 

used  if  they  interchange  with  the  designs  shown.)  face  width,  secured  to  framing,  as  shown  on  the  drawings. 
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Nofe--Murpf7yMufchins  or  Chicago-Cleveland  outside  metal  roofs  may  be  used 
but  must  interchange  mfh  roof  shown,  no  change  to  be  made  in  carlines,  ridgepole,  side  plates 
end  plates  or  roof  boards.  Roofs  to  be  "iZqaugegalvanized  steel.  Roofing  boards  must  be 
nailed  to  carline  filler  with  ii'xS'' cement  coated  barbed  car  nails  heads  set  in  boards. 


^Mullions  secured  to  ridge 
pole  wittt  3" N0.9  Nails 
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Fig.   6 — Roof  Construction  for  the  Standard    Box  Cars 


N 


Steel  Ends. — First,  horizontal  corrugated  of  three  sheets;  The  side  lining  for  the  40-  and  50-ton  steel  frame,  single 

top  sheet  3-16  in.  thick,  intermediate  and  bottom  sheets  %  sheathed  box  cars  is  to  be  of,  first,  fir  No.  2  clear  and  better, 

in.  thick  with  corrugations  2J^4   i^-  deep.     Second,  vertical  or  second,  yellow  pine  B  and  better.    Lumber  is  to  be  thor- 

corrugated  of  two  sheets,  all  ^  in.  thick  with  corrugations  oughly  kiln  dried,  having  maximum  moisture  of  5  per  cent, 

234  in.  deep.    Third — Plain  steel  end  with  U-shape  vertical  tongued  and  grooved  and  with  a  5-in.   face, 

stakes,  as  shown  on  drawings.  The   designs   are   illustrated   in   Figs.    1    to   10   inclusive. 
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Fig.  7 — Box  Car  Door  for  the  United  States  Standard  Cars 


The  following  specifications  apply  only  to  the  40-ton  steel 
underframe  double  sheathed  box  car: 

Framing. — All  dimension  framing  to  be  yellow  pine, 
square  edge  and  sound  grade,  or  fir  of  sections  shown  on 
drawings. 

Side  Sheathing. — To  be  long  leaf  yellow  pine,  B  and  bet- 
ter, or  No.  2  clear  and  better  fir  13/16  in.  thick,  tongued 


There  are  certain  details  in  the  construction  of  the  bodies 
of  the  double-sheathed  and  single-sheathed  cars  which  are 
the  same  in  both.  In  many  cases  the  same  steel  pressings 
and  commercial  shapes  are  common  to  both  types  of  cars. 
A  brief  description  of  the  construction  of  these  cars  follows: 
Forty-Ton  Double  Sheathed  Bo.x  Car. — This  design  has 
an  estimated  weight  of  44,000  lb.     The  general  plan  of  this 
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car  is  shown  in  Fiys.  1  and  2  and  the  underframe  is  shown 
in  Fip.  •>.  The  underframe  has  a  center  sill  of  the  fish-belly 
type,  which  is  2  ft.  2  in.  deep  at  the  center.  It  is  made  up 
of  5/16-in.  web  plates,  with  a  top  4-in.  l)y  3j/2-in.  by  5/16- 
in.  angle  and  a  l)ottom  4-in.  by  ij^^-in.  Ijy  •)-^-in.  angle  on 
the  outside  and  a  4-in.  In'  3^-in.  by  7/16-in.  angle  on  the 
inside  of  the  web  plate.  There  is  a  toj)  cover  plate  20'^ 
in.  wide  by  %  in.  thick.  The  draft  sills  are  shown  in  Fig. 
4.  There  are  two  crossbearers  made  up  of  '4-in.  pressed 
steel  diaphragms,  having  a  top  cover  plate  6  in.  by  7/16 
in.  and  a  bottom  cover  plate  which  extends  through  the  webs 
of  the  sills,  of  6-in.  by  ^-in.  plate.  The  body  bolsters  are 
built  up  of  ,'4-'ri.  pressed  steel  diaphragms  and  have  top 
and  bottom  cover  plates  14  in.  by  Yz  in.,  which  extend 
almost  out  to  the  side  sills.  The  side  and  end  sills  are  9-in. 
shipbuilding  channels,  which  are  used  .so  commonly  through- 
out the  design  of  these  cars.  The  end  sills  are  made  from 
the  standard  9-in.  shipbuilding  channels.  There  is  a 
diagonal  brace  extending  from  the  junction  of  the  center 
sill  with  the  body  bol.ster  to  the  corners  made  of  5/16-in. 
plate.  A  6-in.  by  /4-in.  plate  extends  between  the  body 
bolsters  and  the  end  sill  midway  between  the  center  sills 
and  the  side  sills  to  further  reinforce  the  ends.  The.^^e  are 
riveted  to  the  diagonal  brace  mentioned  alcove. 

The    superstructure    of    the    car    is    of    standard    double 


The  general  plan  and  sections  of  this  car  are  shown  in  Figs. 
iS  and  9  and  the  underframe  is  shown  in  Fig.  IC.  In  com- 
mon with  the  double  sheathed  car,  they  have  the  under- 
hung door  and  the  same  draft  sills.  The  center  sills  are 
12-in.  ship-building  channels.  These  cars  have  two  cross- 
bearers  made  up  of  l^-'\r\.  pres.sed  steel  diajthragms  with  a 
6-in.  by  f^-in.  top  cover  plate  and  a  6-in.  by  7/16-in.  bot- 
tom cover  plate.  The  bolsters  are  made  up  of  1 5/16-in. 
pressed  steel  diaphragms  with  a  14-in.  by  -^^-in.  top  and 
bottom  cover  plate.  The  side  sills  and  end  sills  are  9-in. 
shipbuilding  channels. 

rhe  side  posts  and  braces  are  of  pressed  steel  U-sections, 
made  from  V4-in.  plate.  These  are  riveted  to  the  side  sill 
and  to  a  6-in.  by  3>4-in.  by  ;^-in.  angle,  which  forms  the 
side  plate.  The  .sheathing  u.sed  for  these  cars  is  5-in.  wide 
by  Ij/j  in.  thick.  The  roof  construction  is  the  same  in  gen- 
eral as  that  of  the  double  sheathed  car.  The  carlines  are 
made  of  5/.S2-in.  open  hearth  steel   pressed  to  a  U-shape, 


■^y^  in.  deep 


C.OXDOLA   C.-\KS 


The  gondola  cars  are  designed  to  carry  a  concentrated  load 
of  two-thirds  of  the  capacity  of  the  car  over  a  distance  of  10 
ft.  at  the  center.  Eight  doors  are  provided  on  the  5(Vton  all- 
.«;teel  and  composite  high  side  cars.     Those  on  the  all-steel 


'■^Si         Top  of  cor  line 


iUH^ 


Fig.  9 — Sections  of  the  40-   and  50-Ton   Single  Sheathed    Box  Car 


siheathed  construction,  with  oJ/^-in.  by  .S-in.  po.'^ts  and  5-in. 
by  3-in.  braces.  The  side  construction  is  shown  in  Fig.  5. 
The  side  posts  are  reinforced  by  the  3-in.  4-lb.  channel, 
which  fits  over  the  post,  being  bolted  to  it,  and  by  a  ^^-in. 
tie  rod  which  extends  between  the  side  plate  and  the  side 
sill.  The  last  intermediate  side  post  is  tied  to  the  corner 
post  by  "^s-in.  rods  at  the  upper  belt  rail.  The  brace  and 
side  post  pocket  casting  of  the  same  post  is  tied  to  the  end 
of  the  car  by  a  diagonal  tie  rod  1^  in.  in  diameter.  The 
side  plates  are  6)4  in.  by  3 3^  in.  .\  section  through  the 
roof  is  shown  in  Fig.  6. 

The  doors  are  shown  in  Fig.  7.  They  are  made  up  of 
7^-in.  by  13/16-in.  transverse  and  vertical  framing,  with 
5j/2-in.  by  13/16-in.  diagonal  braces.  They  are  of  the 
underhung  type.  A  1^-in.  by  1  ^-in.  by  13/16-in.  angle 
is  placed  on  the  outside  for  additional  stiffness. 

Forty  and  Fifty-Ton  Sinf;Ie  Sheathed  Box  Cars. — These 
cars  will  weigh  44.000  lb.,  the  same  as  the  other  box  car. 


car  are  hinged  cross-wi.se  of  the  car.  while  thc»sc  on  the  com- 
posite car  are  hinged  along  the  center  sil!  to  dump  toward  the 
side.  In  both  cases  the  doors  are  operated  in  pairs.  The 
flooring  for  the  composite  cars  is  to  I>e  of  long  leaf  yellow 
pine  or  fir,  2->4  in.  thick,  having  a  face  of  5  .,  in.  to  7^4  in. 
The  siding  for  these  cars  is  of  long  leaf  yellow  pine  or  fir 
and   1  •;4   in.  thick. 

The  underframe  on  all  three  of  these  desicns  is  not  the 
same  in  its  entirety.  There  are,  however,  details  which  are 
similar.  For  instance,  the  draft  sill  construction  and  the 
l)ody  bolster  center  Ijrace  of  l)oth  the  5<i-ton  gondolas  are 
the  same  as  those  used  on  the  single  sheathed  box  cars.  The 
body  bolster  center  brace  and  the  rear  of  draft  lug  on  the 
70-ton  gondolas  are  the  same  as  those  used  on  the  40-ton 
doul)le  sheathed  box  car.  There  are  similarly  other  details 
which  are  common  to  the  various  designs. 

The  drawings  for  the  gondola  cars  are  shown  in  Figs. 
11.    12.    13,    14   and    15.       There    is    a    marked    similarity 
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in  the  general  dimensions  between  the  50-ton  steel  and  com-      other  designs  is  made  up  of  a  numl^er  of  steel  pressings.   The 

posite  cars.  center  sills  are  12-in.  channels,  having  a  standard  distance 

Fifty-Ton  Composite  Gondola. — This  car  has  an  estimated     of  127s  in.  Ijetween  the  webs  and  a  top  cover  plate  20J.2  '^n. 
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Fig.    10 — Underframe  of   the  40-    and    50-Ton    Standard    Single    Sheathed    Box    Car 


■weight  of  40,0()()  lb.     It  has  eight  drop  doors  swinging  from     by  1^4  in.    There  are  four  crossbearers  of  the  fish-belly  t\'pc, 

the  center  sill,  the  general  plan  being  shown  in  Fig.  11.  made  up  of  ^/i-'xn.  pressed  steel  diaphragms,  having  top  and 

The  underframe.  shown  in  Fig.  12,  in  common  with  the     bottom  cover  plates  of  8-in.  by  ^-in.  material.    The  side  sills 
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are  9-in.,  17.44-lb.  shipbuilding  channels.  The  body  bolsters 
are  built  up  of  steel  diaphragms  made  from  5/16-in.  steel 
plate,  having  top  and  bottom  cover  plates  of  ^-in.  steel. 
The  end  sills  are  9-in.,  17.44-lb.  ship  channels. 

The  body  of  the  car  has  eight  U-shaped  pijessed  steel 
^.takes  on  each  side  and  six  braces  of  the  same  mat^ial.  These 
are  made  from  j4-in.  plates  and  are  7^4  in.  wide  and  3^/2  in. 
deep.  The  end  braces  are  also  pressed  from  a  steel  plate  in 
U-sections,  being  1%  in.  wide,  4  in.  deep  and  34  in.  thick. 
There  is  a  5-in.  by  Sy^-in.  by  ^-in.,  13.2  lb.  bulb  angle, 


cover  plates  ^  in.  thick  and  5  ft.  Syi  in.  long,  with  no  t(^ 
cover  plate.  The  side  construction  consists  of  3J/^-in.  by 
3-in.  by  ^-in.  angles  and  side  stakes  of  the  same  dimen- 
sions as  those  used  in  the  composite  car,  but  made  from 
5/16-in.  plate.  The  end  braces  and  the  end  sills  are  the 
same  as  used  in  the  composite  car.  Both  the  floor  and  side 
plates  for  this  car  are  ^-in.  sheets,  and  the  same  bulb  angle 
is  used  at  the  top  of  the  sides  as  on  the  composite  car. 

Seventy-Ton  Steel   Gondola. — This  design  has   an   esti- 
mated weight  of  49,500  lb.     It  is  to  be  built  entirely  of  steel 


Fig.   12 — Underframe  for  the  50-Ton   Composite   High   Side   Gondola 


extending  around  the  top  sides  and  ends.  The  floor  boards 
are  2^  in.  thick  and  the  side  boards  are  l^i  in.  thick. 

Fifty-Ton  Steel  Gondola  Car. — This  car  has  an  esti- 
mated weight  of  42,000  lb.  As  in  the  composite  design,  it 
has  eight  drop  doors  which  are  set  flush  with  the  floor.  The 
general  plan  of  this  car  is  shown  in  Fig.  13, i  and  the  under- 
frame  is  shown  in  Fig.   14. 

The  chief  difference  between  the  underframe  of  this  car 
and  that  of  the  composite  gondola  is  in  the  crossbearers  and 
side  sills.  The  crossbearers  are  straight,  being  made  of 
54 -in.  pi-essed  steel  pans  12  in.  deep.     They  have  bottom 


and  is  provided  with  drop  ends.     The  general  plan  of  this 
car  is  shown  in  Fig.  15,  and  the  underframe,  in  Fig.  16. 

This  car  has  a  center  sill  of  the  fish-belly  type,  being 
2  ft.  6  in.  deep  at  the  center.  The  center  sill  girder  has  a 
^-in.  web  plate  with  a  top  flange  angle  4  in,  hy  Syi  by  ^ 
in.,  bottom  flange  angles  on  each  side  of  the  webs  4  in.  by 
35^  in.  by  7/16  in.  and  a  top  cOver  plate  21  in.  wide 
by  J4  in.  thick.  The  crossbearers  are  ^-in.  pressed  steel 
diaphragms  16^  in.  deep  at  the  center,  reinforced  at  the 
bottom  by  a  6-in.  by  ^-in.  cover  plate  which  passes  through 
the  web  of  the  center  sill.     The  body  bolsters  are  of  the  same 
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general  construttion  as  t"h<)se  \ised  on  the  other  gondola  cars, 
having  yg-rn.  top  and  botton  cover  plates.  The  bottom  side 
angle  used  in  this  desiga  is  4  in.  by  3^  in.  by  ^  in.,  and 
the  same  bulb  angk  is  used  at  the  top  of  the  sides.  The 
side,  end  and  door  siieets  of  the  car  are  %  in.  thick.  There 
are  24  pressed  sted  ^stakes  made  from  5/l6-in.  plate. 

HOPPER    CARS 

The  hopper  ca.TS  are  of  all-steel  construction,  the  5  5 -ton 
car  liaving  doulile  hoppers  and  the  70-ton,  triple  hoppers. 
The  four  doors  forming  the  center  opening  in  the  70-ton 
caff  are  operated  by  one  mechani?vm  and  in  all  other  cases  the 


t' 

i 

Cross  .  - 1 

Bearer  .y ~4-/J- 


building  channels.  The  standard  5-in.  bulb  angle  is  used 
at  the  top  of  the  sides  and  ends.  There  are  12  side  stakes 
of  U-section  pressed  from  ^-in.  plate.  The  side,  end  and 
floor  plates  are  ^  in.  thick,  with  the  exception  of  the  last 
panel  at  the  sides  and  the  top  panel  on  the  ends,  which  is 
3/16  in.  thick.  Two  6-in.,  8-lb.  channels  form  the  end  posts. 
Seventy-Ton  Hopper  Car. — This  car  has  an  estimated 
weight  of  49,500  lb.  The  center  sill  and  plates  are  very 
similar  to  the  5  5 -ton  car.  The  body  bolsters  are  made  up 
of  5/16  web  plates  with  }i-'m.  reinforcing  plates,  3^-in.  by 
3^-in.  by  ^-in.  bottom  angles  and  a  14-in.  by  J^4-in.  lx)t- 
tom  cover  plate.     The  side  stakes  are  pressed  from  %-in. 
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Fig.  14 — Underframe  for  the  Standard  50-Ton  Steel  Gondola  Car 
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Center  F,ller^f^. 


doors  forming  the  openings  are  operated  in  pairs.  These 
cars  have  the  same  end  and  draft  sill  and  have  the  same 
design  of  rear  draft  lug.  There  are  many  details  in  the 
door  opening  mechanism  which  are  common  to  both  types 
of  cars.  The  floor  construction  is  the  same  and  the  hopper 
construction  with  the  details  is  common  to  both.  The  side 
hopper  sheets  are  the  same. 

The  elevation  and  sections  of  the  5  5 -ton  car  are  shown  in 
Fig.  17,  and  those  for  the  70-ton  car  in  Figs.  18  and  19. 

Fifty-five-Ton  Hopper. — This  car  has  an  estimated  weight 
of  40,000  lb.  It  has  the  12-in.  channel  center  sills,  which 
are  reinforced  at  the  ends  by  a  4-in.  by  3^-in.  by  ^-in. 
angle.  The  center  sills  cover  plate  is  12^  in.  wide  by  15/16 
in.  thick.  The  body  bolster  is  built  up  of  a  5/16-in.  plate, 
with  reinforcing  plates  ^-in.  thick  and  bottom  angles  3j4- 
in.  by  Syz-'m.  by  ^-in.  There  is  a  bottom  cover  plate 
14  in.  wide  of  ^-in.  plate.     The  end  sills  are  9-in.  ship- 


plate,  and  the  end  posts  are  6-in.,  8-lb.  channels  with  3^- 
in.  by  33/2-in.  by  5/16-in.  angle  corner  posts. 

TRUCKS 

The  trucks  for  all  of  the  standard  cars  are  covered  by 
three  specifications,  one  for  40-ton  cars,  one  foe  50-ton  cars 
and  one  for  70-ton  cars.  Following  are  the  general  dimen- 
sions :  ; 

40-ton  50-ton  70-ton 

Wheel  base   S  ft.  6  in.  5  ft.  6  in.  5  ft.  8  in. 

Distance     center    to     center    of 

journals     6  ft.  4  in.  6  ft.  5  in.  6  ft.  6  in. 

Size    of    journals S  in.  by  9  in.  5  ^i  in.  by  40  in.  6in.  h.llin. 

Diameter    of    wheels 33  in.  33  in.  33  in. 

The  specifications  for  all  three  trucks  are  similar,  the  pro- 
visions in  the  majority  of  cases  being  identical.  The  trucks 
for  the  40-  and  70-ton  cars  are  each  required  to  be  of  ample 
strength  to  carry  a  load  10  per  cent  above  the  rated  capacity 
in  addition  to  the  light  weight  of  the  car  body.     The  50-t(Mi 
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truck,  while  nominally  for  cars  of  that  capacity,  is  required 
to  carry  a  load  of  121,000  lb.  in  addition  to  the  light  weight 
of  the  car  body,  thus  making  it  available  for  use  under  55- 
ton  cars.  Except  in  the  case  of  those  sections  which  are  not 
identical  for  all  three  trucks,  the  text  of  the  specifications  is 
lAven  below.  Sections  where  differences  occur  have  been 
summarized  to  cover  all  three  trucks  and  the  difference 
clearly  pointed  out. 

Material  Options. — Wherever  more  than  one  kind  of  ma- 
terial or  construction  is  shown  on  drawing  or  mentioned  in 
specification,  it  is  understood  that  either  may  be  furnished 


spects  with  arch  bar  truck  where  this  type  of  truck  is  per- 
mitted. They  must  be  made  in  accordance  with  M.  C.  B. 
specifications  and  have  a  transverse  section  modulus  in  the 
top  member  of  eight  for  the  40-ton  truck,  10  for  the  50-ton 
truck,  and  12  for  the  70-ton  truck. 

Truck  Bolsters. — To  be:  (1)  Cast  steel  bolster  with  in- 
tegral center  plate;  (2)  cast  steel  bolster  with  separate  center 
plate,  or  (3)  pressed  steel  or  built-up  bolster.  Inside  bear- 
ing surface  of  cast  steel  center  plate  to  be  dressed.  Cast 
steel  and  built-up  bolsters  must  interchange  with  pressed 
steel  bolsters.     Cast  steel  bolsters  must  have  a  section  nood- 
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Fig.  16 — Underframe  for  the  70-Ton   Steel   Gondola   Car 


if 


by  the  builder  unless  otherwise  specified.  Specialties  to  be 
as  covered  in  contract. 

Forgings. — -Forgings  may  be  made  of  either  steel  or 
wrought  iron. 

Truck  Frames. — For  the  40-  and  50-ton  trucks,  the  truck 
frames  are  to  be:  (1)  Cast  steel  side  frame  of  U-section 
members  with  M.  C.  B.  standard  removable  journal  box; 
(2)  cast  steel  side  frame  of  U-section  members  with  journal 
box  cast  integral,  or  (3)  arch  bar  type.  Except  for  the 
exclusion  of  the  arch  bar  type,  the  same  types  of  side  frame 
are  specified  for  the  70-ton  truck. 

Tie  bars  for  cast  steel  truck  side  frame  to  be  of  the  short 
type,  two  per  frame. 

Cast  steel  side  frame  must  meet  limiting  dimensions  shown 
on  limiting  dimension  drawing,  and  interchange  in  all  re- 


ulus  vertically  10  per  cent  greater  than  pressed  steel  bolsters. 
Built-up  bolsters  must  be  as  strong  vertically  as  pressed  steel 
bolsters.  All  bolsters  to  have  a  transverse  strength  at  least 
50  per  cent  of  vertical  strength. 

Center  Plates. —  (1)  Drop  forged,  or  (2)  caist  steel. 

Side  Bearings. — See  body  specifications. 

Brake  Beams. — Each  40-ton  and  50-ton  truck  to  be 
equipped  with  two  M.  C.  B.  No.  2  brake  beams,  and  each 
70-ton  truck  to  be  equipped  with  two  M.  C.  B.  No.  3  brake 
beams,  all  conforming  to  limiting  outline  and  general  condi- 
tions shown  on  drawing. 

Brake  Shoes. — To  be:  (1)  With  reinforced  back,  or  (2) 
plain  cast  iron. 

Wh'bels. — For  the  40-ton  trucks  the  wheels  are  to  be 
M.  C.  B.  standard  for  cars  having  axles  with  5-in.  by  9-iiL 
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journals.     To  be  cast  iron,   weighing   about   700  lb.   each,  ard,  wrought  steel,  for  cars  having  axles  with  6-in.  by  11-in. 

Wheels  to  be  in  accordance  with  M.  C.  B.  specification,  and  journals.    They  are  to  be  in  accordance  with  M.  C.  B.  speci- 

to  be  mounted  on  axles  with  a  pressure  of  from  40  to  60  tons,  fications,  and  mounted  with  a  pressure  of  from  70  to  95  tons. 

For  55-ton  hopper  cars,  the  wheels  are  to  be:    (1)  wrought  Axles. — To  be  of  open  hearth  steel,  smooth  forged  or  rough 

steel.  (2)  cast  steel,  or  (3)  cast  iron.     For  all  other  50-ton  turned  between  wheel  seats  and  journals  to  be  burnished.    To 


9'Si  Inside  widfh  ■ 


S'Bu/b  L.  Cli.2Lb. 


Capacity  Level  Full  2S08  Cu.  Ft. 
Capocify  with  SO' Heap  2978Cu,Ff. 


5CCTI0N  THROUGH  C£NTCR  HOPPER 

Fig.  19 — Sections  of  the  Standard  70-Ton  Hopper  Car 


cars  the  wheels  are  to  h»  cast  iron.  Wheels  to  be  M.  C.  B. 
standard  for  cars  having  axles  with  5^-in.  by  10-in.  jour- 
nals.    Cast  iron   wheels  to  have  a  nominal  weight  of  725 


be  in  accordance  with  M.  C.  B.  specifications  with  sulphur 
and  phosphorus  content  modified  to  limit  of  .06. 

Journal  Boxes. — To  be  of  malleable  iron,  cast  or  pressed 


Fig.   20 — General    Plan   of  the   Standard   50-Ton   Truck 

lb.  each.     Cast  iron  wheels  to  be  mounted  on  axles  with  a  steel,  complete  with  lids  and  M.  C.  B.  type  reinforced  wooden 

pressure  of  from  45  to  65   tons,  and  steel  wheels  with  a  dust  guards  suitable  for  axles  with  5-in.  by  9-in.  journals, 

pressure  of  from  65  to  85  tons.  53^-in.  by  10-in.  journals,  or  6-in.  by  11-in.  journals,  as  the 

The  wheels  for  the  70-ton  truck  are  to  be  M.  C.  B.  stand-  case  may  be.    All  boxes  to  be  thoroughly  cleaned  and  packed 
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v.ith  journal  box  packing  which  has  been  saturated  with 
freight  car  lubricating  oil. 

Journal  Bearings. — To  be  of  brass,  lead  lined,  M.  C.  B 
specification  grade  "A." 

Journal  Bearing  Wedges. — To  be:  (1)  drop  forged,  or  (2) 


Painting. — Trucks  to  receive  two  coats  of  carbon  black 
paint.  Paints  to  be  in  accordance  with  United  States  Stand- 
ard Specification  which  are  shown  in  the  specifications  for 
the  car  bodies. 

The  following  United  States  Standard  Specifications,  for 


cast  steel.     Wedges  to  be  M.  C.  B.  type,  suitable  for  axles     journal  }x)x  packing  and  journal  box  oil,  are  to  apply 

1 


Flfl.  21— General   Plan  of  the  Standard  70-Ton   Truck 


with   5-in.   by  9-in.,   5>4-in.  by   10-in.,  or  6-in.  by   11-in. 
journals,  as  the  case  may  be. 

Material  Specifications. — The  following  M.  C.  B.  specifi- 
cations for  materials  are  to  apply: 


Axles 

Bolts  and  nuts 

Boiled  Unseed  oil 

Brake  beams 

Brake  shoes 

Carbon      steel      bars 


for      railway 


springs 
Cast  iron  wheels 
Cast  steel  bolsters 
Cast  steel  truck  side  frames 
Steel  wheels 
Helical  springs 
Japan  drier 


Journal  bearings 
Malleable  iron  castings 
Mild  steel  bars 
Steel  castings 
Pressed  steel  bolsters 
Raw  linseed  oil 
Red  lead 

Rivet  steel  and  rivets 
Structural  steel,  steel  plates  and  steel 
sheets   for   freight   equipment  cars 
Turpentine 

White  lead  for  lettering 
Wrought  iron  bars 


JOURNAL    BOX    PACKING    SPECIFICATK  kNS 

The  material  desired  under  these  specifications  is  curled 
vegetable  fiber  so  curled  as  to  impart  to  it  the  maximum 
resiliency;  wool  and  cotton  threads  free  from  large  lumps  of 
any  one  component  part  and  thoroughly  machined  and  inti- 
mately mixed  with  the  curled  fiber  in  the  following  propor- 


tions : 


(A) — N'egetable  fiber — 20  per  ct-nt 
(B) — Wool  waste  -40  per  cent 
(C) — Cotton  waste    — 40  per  cent 


JGXJRNAL  BOX  OIL  SPECIFICATIONS 

The  oil  required  shall  be  well  oil,  and  will  not  be  accepted 
if  it:  (1)  flashes  from  May  1  to  October  1,  below  298  deg. 
F.,  or  from  October  1  to  May  1,  below  249  deg.  F.;  (2)  has 


.W/afth  of  Top  Section 

L 


.Cored  Holes 'F' 


These  Comers  must 
TV        x'    U^  *«  sharp 


These  Comers  must  be  sharp 


This  Recess  to  be  placed  in  Side  Frame 
for  70  Ton  Trucks  only  to  clear  Truok 
Spring  Bolt. 
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Fig.  22 — Limiting   Dimensions  for  the  Cast  Steel  Truck  Side  Frames 
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a  gravity  at  60  deg.   F.   below   28   deg.   or   above  M   deg.  illustrations.    The  40-ton  truck  calls  for  arch  bars  of  1 J  s-in. 

Beaume;  (o)  from  October  1  to  May  1,  has  a  cold  test  above  material,  while  the  50-ton  truck   (Fig.   20)   calls  for  arch 

10  deg.  F.,  and  from  May  1  to  October  1,  has  a  cold  test  l>ars  of  l'4-in.  material.     The  70-ton  truck  is  shown   (Fig. 

above  ,>2  deg.   F.;    (4)   shows  any  precipitation  when   five  21)   with  the  cast  steel  side  frame,  as  the  arch  bar  type  is 

cubic  centimeters  are  mixed   with   95   cubic  centimeters  of  not  permitted  to  be  used  on  this  truck.     The  limiting  di 

ga.'iolene.  mensions  all  side  frames  must  meet  is  shown  in  Fig.  22. 

The  precipitation  test  is  to  exclude  tarry  and  suspended.  The  pressed  ."^teel  bolsters  for  the  40-  and  50-ton  trucks 


■i'Max.Paa 


lj;.j^:.!-6'-^  M-  -^ 
'   t. .12^:'^...^.. 


Fig.  23 — Pressed  Steel   Bolster  for  the  Standard  50-Ton  Truck 


matter.    It  is  made  by  putting  95  cubic  centimeters  of  88  deg.  are  of  similar  design,  the  chief  difference  being  in  the  weight 

B.  gasolene,  which  must  not  be  above  80  deg.  F.  in  tempera-  of  material  used.     The  50-ton  bolster  design   is  shown   in 

ture,  into  a   100  cubic  centimeter  graduate,  then  adding  the  Fig.   23.     The  bottom  plate   is   -)}<   in.   thick   in  the  5U-ton 

prescribed  amount  of  oil  and  shaking  thoroughly.     Allow  to  and  Yz  in.  thick  in  the  40-ton.     The  70-ton  truck  bolster, 
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Fig.  24 — Pressed  Steel  Bolster  for  the  Standard  70-Ton  Truck 
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stand  10  minutes.     With  satisfactory  oil  no  separate  or  pre-  which  is  shown  in  Fig.  24,  it  will  be,  noted,  is  of  somewhat 

cipitated  material  can  be  seen.  different  design.     Cast  steel  and  built-up  bolsters  may  be 

There  is  a  marked  similarity  between  the  40-  and  50-ton  used  instead  of  the  pressed  steel  bolster.     All  of  the  brake 

trucks,  and  for  that  reason  but  one  has  l>een  shown  in  the  beams  must  conform  to  the  limiting  outline  shown  in  Fig.  25. 


''\^^_^:_^::-H'-:[^:\ "■^" '"^^^ 


Fig.  25 — Limiting  Outline  for  the  Standard   Brake   Beams 


Machine  Tool  Equipment  Needed 

To  Better  Meet  the  Needs  in  Repairing  Locomotives 
and  Cars  the  Shop  Equipment  Must  Be  Improved 


DfRING  the  years  immediately  preceding  the  outl)reak 
of  the  European  war,  the  railroads  of  the  United 
States  spent  approximately  $12,000,000  annually  for 
shop  machinen-  and  tools.  In  the  year  1914  there  was  a 
serious  falling  off  in  the  net  operating  revenue  of  the  roads, 
and  as  a  result  the  expenditures  were  reduced  wherever 
j)o>sible.  Consequently  only  $9,000,000  was  spent  for  ma- 
chinery und  tools  during  1915.  Throughout  the  past  two 
years  there  has  been  an  unusually  strong  demand  for  ma- 
chine tools  for  war  work  and  the  railroads  have  confined 
their  i^urcha^e  principally  to  tools  which  were  urgently 
needed.  Although  no  general  statistics  are  availa]>le,  it  is 
safe  to  Say  that  the  expenditures  for  tools  have  been  even 
smaller  durinc  the  past  two  years  than  in  1915.  With  the 
great  advance  in  prices,  a  given  expenditure  of  course  rej)- 
resents  a  much  smaller  amount  of  shop  equipment.  Taking 
this  into  account  and  considering  also  that  the  roads  are 
handling  tar  more  traffic  than  ever  before,  it  is  quite  evi- 
dent that  thc\  are  in  need  of  a  large  numl)er  of  machine 
tool?  at  present. 

Although  there  has  been  no  reduction  in  the  prices  of 
machine  z>xA>.  other  changes  have  taken  place  which  should 
not  l>e  overlixiked  when  considering  the  advisaliility  of 
making  purchases.  The  past  year  has  brought  large  wage 
increases  to  all  classes  of  mechanics.  While  in  1915  the  total 
compensation  paid  by  the  roads  to  mechanics,  helpers  and 
apprentices  was  over  $90,000,000,  for  the  present  year  it 
will  proijably  be  40  per  cent  higher,  or  about  $125,000,000. 
There  are  but  few  methods  that  can  be  used  to  offset  this 
increase.  One  that  deserves  attention  is  the  use  of  improved 
machine  t<wls  to  increase  the  output  per  man.  Suppose  only 
2  per  cent  more  output  could  be  secured  by  providing  better 
tools.  Figuring  interest  and  depreciation  at  the  rate  of  12 
per  cent  annually  this  saving  would  justify  the  expenditure 
of  more  than  S20,000,000.  All  who  are  familiar  with  shop 
conditions  will  agree  that  with  improved  equipment  much 
greater  economies  could  be  effected.  Aside  from  the  direct 
saving  in  labor  there  would  be  opportunities  for  increasing 
the  efficiency  of  operation  by  reducing  delays  and  making 
it  jjossiljle  to  get  more  service  from  equipment. 

During  the  jvast  winter  it  was  impossible  to  care  for 
ec|uipment  jToperl}  at  some  points,  due  largely  to  the  in- 
adequacy of  the  roundhouse  facilities.  The  machine  tool 
equipment  of  engine  terminals  is  usually  made  up  of  tools 
that  have  outlived  their  usefulness  in  the  shop  and  should 
have  l^een  sent  to  the  scrap  pile  instead  of  to  the  roundhouse, 
v»here  time  lost  in  doing  the  work  may  result  in  costly  delays. 

The  need  of  first-class  tool  equipment  in  roundhouses  has 
been  recognized  for  some  time.  One  superintendent  of  mo- 
tive power  recenth-  stated  that  he  thought  with  the  large 
locomotives  now  in  use  requiring  frequent  heavy  work, 
every  roundhouse  should  have  a  few  pits  equipped  for 
handling  heavy  rej^airs  in  order  that  the  heavy  roundhouse 
jobs  could  1»e  taken  care  of  promptly.  The  necessity  for 
keepinc  down  the  expenditures  has  prevented  roads  from 
buyini:  the  equipment  they  have  required  in  the  engine 
houses.  Better  facilities  at  these  points  will  help  to  pro- 
vent  such  costly  congestion  as  occurred  last  winter,  and 
.should  certainly  be  provided. 

•Although  the  machine  tools  most  urgently  needed  are 
those  re<|uired  for  roundhouse  work,  many  shops  should 
have  additions  for  their  equipment,  or  replacements  for  obso- 
lete tools.  There  are  wide  variations  in  the  conditions  on 
different  roads.     Some  have  followed  a  consistent  policy  of 


buying  shop  machinery  regularly  as  additional  rolling  stock 
was  secured.  On  other  roads  the  repair  facilities  are  not 
sufficient  to  take  care  of  the  equipment  under  the  present 
conditions.  It  is,  of  course,  advisable  to  have  all  locMiio- 
tives  repaired  on  the  home  road  if  possible.  While  it  may 
not  be  feasible  to  build  additional  shops  at  this  time,  the 
capacity  of  existing  shops  is  usually  limited,  not  by  the 
number  of  pits  but  by  the  machine  facilities  and  in  most 
cases  a  few  tools,  judiciously  chosen,  will  make  it  possible 
to  increase  the  output  considerably. 

The  question  of  providing  good  repair  facilities  is  of  such 
importance  that  it  should  receive  first  consideration  when 
ordering  tools.  Under  the  present  conditions,  however,  the 
reclamation  of  materials  offers  such  unusual  opportunities 
for  reducing  expenses  that  it  may  be  found  advisable  to 
include  a  consideralde  amount  of  machinery  in  the  tool  pro- 
gram for  such  work.  As  specific  instances  of  equipment 
that  is  being  reclaimed  to  good  advantage  at  this  time  flues, 
rails  and  bar  iron  may  l^  mentioned. 

Granting  that  the  roads  need  a  great  many  machine  tools 
at  this  time,  the  question  of  their  ability  to  secure  them 
naturally  suggests  itself.  There  .seems  to  l>e  a  general 
opinion  among  railroad  men  that  tools  of  all  classes  are 
hard  to  get  and  deliveries  are  very  slow.  While  it  i.s  true 
that  in  the  past  there  have  1)een  delays  in  securing  tools,  the 
situation  has  improved  and  reasona1;le  deliveries  are  now 
being  promised  on  practically  all  t\pes  of  machines. 

Before  going  into  the  sul)ject  more  in  detail,  it  may  be 
well  to  give  a  short  account  of  the  work  of  the  machine  tool 
section  of  the  War  Industries  Board.  Although  an  advisory 
body  without  executive  authority,  the  board  has  done  much 
good  in  directing  the  manufacture  and  distribution  of  ma- 
chine tools.  A  schedule  of  production  was  secured  from 
every  shop  and  from  the  data  fi4rni.«;hed  it  was  determined 
whether  the  production  of  various  machines  was  greater  or 
les.s  than  the  demand.  This  made  it  possible  to  comman- 
deer tools  with  the  minimum  of  inconvenience  to  private 
industries.  The  requirements  of  munition  plants  are  being 
estimated  and  a  reserve  of  tools  set  up  for  such  work.  Com- 
panies which  formerly  did  not  manufacture  machine  tools 
have  been  induced  to  enter  the  field,  thus  increasing  the 
production  of  machines  that  were  badly  needed.  By  pre- 
venting speculation  in  machine  tools  the  board  has  helped 
to  keep  the  prices  on  a  reasonable  basis.  While  there  has 
been  some  costly  duplication  of  facilities,  the  production  and 
the  demand  have  l)een  controlled  as  much  as  possible  and 
the  conditions  are  fast  becoming  normal. 

The  commandeering  of  tools  for  government  work  has  not 
interfered  with  the  delivery  of  tools  to  railroads  to  any  great 
extent.  Since  the  roads  are  now  under  government  control 
the\-  will  i)robably  be  given  preference  in  arranging  for 
priority  of  orders.  Some  of  the  tools  which  the  railroads  use 
in  large  number  can  now  be  delivered  from  stock,  and  nearly 
all  can  be  secured  within  six  months  from  the  date  ordered. 
In  fact  the  only  classes  of  equipment  on  which  deliveries 
are  much  slower  than  usual  are  the  extremely  hea\-A-  tools 
and  special  equipment  of  which  small  numbers  are  built. 

GOOD    DELIVERIES    IX    MOST    C.\SES 

Information  received  from  the  manufacturers  of  tools 
indicates  that  the  conditions  as  regards  deliveries  are  at  the 
present  time  al)out  as  follows: 

Lathes:  .\  few  of  the  smaller  sizes  can  l>e  delivered  from 
stock.     On  the  larger  sizes  deliveries  var>-  from  two  to  seven 
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months,  depending  on  the  swing  and  length  of  bed.  It  is 
almost  impossible  to  secure  wheel  lathes,  as  plants  equipped 
to  manufacture  large  tools  are  devoting  all  their  time  to 
working  on  government  orders. 

Turret  lathes:  All  sizes  and  types  can  be  furnished  in 
from  two  to  five  months'  time. 

Boring  mills:  With  the  exception  of  the  larger  sizes  used 
for  tires  and  wheel  centers,  deliveries  can  be  secured  in  from 
two  to  three  months.  The  larger  machines  are  not  available 
at  this  time  and  probably  cannot  be  secured  for  .some  time 
to  come. 

Planers:  No  class  of  e(|uipment  has  been  more  in  demand 
than  large  planers.  The  urgent  need  for  these  tools  for  war 
work  has  led  to  the  introduction  of  a  new  type  of  machine 
which  has  a  concrete  base.  The  medium  and  smaller  sizes 
can  be  secured  in  from  four  to  twelve  months,  however. 

Milling  machines:  Deliveries  of  the  ordinary  sizes  of 
plain  and  universal  milling  machines  can  be  made  within 
six  to  twelve  months,  while  for  heavy  milling  machines  the 
time  is  somewhat  longer. 

Shapers:     Deliveries  vary  from   four  to  eight  months. 

Drill  presses:  Sizes  up  to  six  feet  can  be  secured  in  from 
three  to  eight  months;  on  radial  drill  presses  and  on  the 
other  types  the  time  required  is  even  shorter. 

Cylindrical  and  surface  grinding  machines:  Small  stocks 
of  some  sizes  are  on  hand  and  other  machines  can  be  sup- 
plied in  from  two  to  eight  months. 

Portable  tools:  W\  types  and  sizes  can  l)e  furnished 
within  two  months  from  the  date  ordered. 

Electric  welding  equipment:  Deliveries  can  be  made  in 
from  one  to  three  months. 

Electric  motors:  All  sizes  required  for  driving  machine 
tools  can  be  furnished  within  two  months. 

Blacksmith  and  boiler  shop  equipment:  Steam  and  power 
hammers  can  be  supplied  in  from  two  to  four  months, 
forging  macliines  in  six  months  and  bolt  machinery  in  three 
to  five  months.  Deliveries  of  punches  and  shears  can  be 
made  within  one  month;  flangers  are  available  within  four 
months. 

Wood  working  machinery:  Deliveries  are  practically  nor- 
mal, one  to  three  months  being  required  to  fill  orders  de- 
pending on  the  type  of  machine  wanted. 

From  the  data  given  above  it  is  evident  that  while  some 
difficulty  might  be  experienced  in  securing  complete  equip- 
ment for  new  shops  owing  to  the  great  demand  for  certain 
types  of  machines,  the  ordinary  requirements  can  be  met 
with  but  little  delay.  Machine  tool  prices  are  stable  and 
there  is  no  longer  any  thought  of  postponing  buying  in  an- 
ticipation of  a  possible  decrease  in  prices.  The  railroads 
have  ever\'thing  to  lose  and  nothing  to  gain  if  they  restrict 
their  orders  for  machine  tools.  With  labor  costs  continually 
rising,  they  have  every  inducement  for  replacing  the  old 
i  equipment  with  modern  machine  tools.  The  roads  must 
•  operate  at  the  highest  efficiency  in  order  to  handle  the  pres- 
ent enormous  traffic.  Better  shop  equipment  will  help  them 
to  realize  that  aim.  Their  purchases  in  the  past  three  years 
have  been  entirely  inadequate,  but  this  year  the  roads  should 
make  up  for  it  and  should  place  larger  orders  for  machine 
tools  than  during  any  previous  year. 


Old  Tracincs  Asked  for  by  Red  Cross. — The  American 
Red  Cross  requests  manufacturers  and  others  using  tracing 
cloth  to  donate  discarded  tracings  to  the  Red  Cross.  The 
tracings  are  washed  and  the  material — linen  or  cotton — is 
employed  for  the  making  of  surgical  dressings  to  be  used  in 
the  field  hospitals.  The  Red  Cross  has  made  arrangements 
with  large  laundries  in  all  cities  to  collect  material  of  this 
kind,  and  any  organization  wishing  to  aid  should  call  up  the 
local  Laundr)'  Owners'  Association,  or  one  of  the  large 
laundries  in  his  city,  who  will  send  for  such  material  as  he 
will  give  them. 


ORGANIZATION    MAINTENANCE* 

BY  A.  R.  AYERS 

Superintendent  Motive  Power,  New  York,  Chicago  &  St.  Louit 

One  of  the  greatest  problems  before  the  railroads,  as  a 
result  of  the  present  intense  industrial  activity,  is  that  of 
keeping  up  their  organizations  to  a  point  which  will  accom- 
plish the  necessary  results.  Chief  among  the  factors  which 
make  this  problem  difficult  is  the  constantly  changing  per- 
sonnel of  the  organizations,  brought  about  by  officers  and 
foremen  as  well  as  workmen  leaving  railroad  service  for 
military  or  industrial  occupations.  For  many  years  rail- 
roads have  been  operated  by  men  of  long  experience  in  that 
particular  work;  the  workmen  as  well  as  those  in  supervis- 
ing capacities  were  thoroughly  familiar  with  the  details,  and 
properly  handled  most  situations  as  a  matter  of  routine  and 
with  ver\-  little  detailed  instruction.  This  brought  about  a 
situation,  where  the  proper  handling  of  a  given  task  was 
frequently  put  up  to  the  workman  to  whom  it  was  assigned 
with  practically  no  detailed  instruction  from  the  man  who 
assigned  the  work;  the  workman  was  supposed  to  know  his 
business. 

Conditions  have  changed  in  recent  months,  and  on  all 
the  railroads  we  are  doing  the  work  with  men  who,  in  many 
cases,  have  had  no  previous  railroad  experience;  this  applies 
to  the  road  work  as  well  as  shop  work.  This  condition 
makes  a  heavy  burden  on  supervision  and  it  is  necessary 
for  supervision  to  change  its  methods  materially;  the  work 
can  no  longer  be  put  up  to  the  man  without  instruction. 
When  a  man  lacks  previous  experience,  or  perhaps  lacks 
initiative,  it  is  necessary  to  instruct  him  in  detail  concern- 
ing the  work  which  he  is  to  do,  and  in  many  cases  even 
supervising  officers  and  foremen,  who  may  be  new  in  their 
present  positions,  do  not  understand  very  definitely  just 
what  is  expected  of  them. 

Difficulty  in  getting  results  is  sometimes  ascribed  to  in- 
difference on  the  part  of  the  men,  and  while  this  may  be  so 
in  many  cases,  it  is  also  true  that  much  of  the  difficulty  is 
due  to  lack  of  experience  of  the  men,  and  lack  of  proper 
supervision  and  instructions.  There  are  many  conditions 
existing  in  shops  and  engine  houses  which  were  not  ver>- 
strongly  objected  to  by  the  old  timers,  who  were  used  to 
them,  but  which  contribute  quite  largely  to  indifference  and 
inefficiency  on  the  part  of  the  new  and  inexperienced  em- 
ployees. Some  of  these  conditions  are,  poor  light,  lack 
of  sufficient  heat,  poor  floors,  lack  of  proper  small  tools  and 
worn  out  machiner>-.  Men  who  are  used  to  working  with 
labor  saving  devices  do  not  take  kindly  to  places  where  they 
have  to  do  the  same  work  by  main  strength  and  awkward- 
ness. 

There  is  no  question  that  a  much  heavier  burden  has  been 
placed  on  our  supervision,  on  account  of  the  necessity  of  giv- 
ing detailed  instructions  to  new  men,  which  were  not  re- 
quired with  the  older  men,  and  where  this  has  been  recog- 
nized, and  where  the  supervising  force  has  been  organized 
to  meet  the  conditions,  excellent  results  may  be  obtained 
which  will  more  than  repay  the  additional  expense. 

The  continual  changing  of  the  working  force,  requiring 
the  constant  educating  of  new  men,  requires  more  than  usual 
courage,  resourcefulness,  cheerfulness  and  enthusiasm  on 
the  part  of  the  foremen,  as  well  as  ability  in  their  particular 
kind  of  work.  Nothing  is  more  important  at  this  time  than 
to  inspire  these  qualities  in  the  men  who  are  close  to  the 
firing  line. 

In  the  present  emergency,  I  am  prompted  to  quote  from 
the  address  of  J.  F.  Deems,  when  he  was  president  of  the 
American  Railway  Master  Mechanics  Association  in  1907: 
"We  may  work  in  brass  and  steel  and  leave  the  most  perfect 
mechanism;  we  may  develop  and  improve  and  evolve  methods 
and  practices  until  nothing  more  can  be  desired;  we  may 

•.^bstract  of  a  paper  presented  before  the  Western  Railway  Club. 
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reach  perfection  in  all  these,  in  mechanism,  structure  and 
method,  and  yet  our  bequest  be  a  failure  and  itself  a  burden 
unless  we  provide  that  which  is  paramount,  which  is  over 
and  above  the  sum  total  of  all  this,  and  for  which,  even  to- 
day, events  throughout  the  world  are  crying  aloud — the  man. 
A  man  prepared,  experienced,  earnest;  hopeful  and  happy; 
consecrated  to  his  work  and  ready  to  the  hand  of  the  future." 
There  are  many  such  men  in  our  organizations;  some  of 
them  we  know,  others  we  have  not  yet  discovered,  and  it  is 
up  to  us  to  know  that  our  working  conditions  in  shops  and 
on  the  road  are  the  best  that  can  be  afforded,  that  our  super- 
vision is  ample  and  capable,  so  that  men  will  understand 
their  duties  and  will  be  happy,  contented  and  enthusiastic 
in  the  performance  of  them,  in  order  that  nothing  may  be 
left  undone  to  give  our  last  ounce  of  energy  in  supporting 
this  Government  and  those  who  are  fighting  for  us  to  win 
this  war. 

DISCUSSION 

The  consensus  of  opinion  was  that  there  is  need  for  an 
increased  number  of  foremen  at  this  time.    Less  supervision 


is  required  where  the  piece  work  system  is  in  effect  than 
where  the  men  are  on  day  work.  Sc«ne  stated  that  it  was 
impossible  to  get  men  to  stay  on  the  work  long  enough  to 
train  them.  A.  R.  Kipp  (Soo  Line)  brought  out  the  fact 
that  the  workers  at  this  time  have  not  the  same  spirit  as 
formerly  and  it  will  take  a  different  kind  of  supervision  to 
secure  results.  As  there  is  a  spirit  of  carelessness  and  in- 
difference in  the  workers,  the  foremen  must  put  in  a  per- 
sonal touch  to  give  them  inspiration  and  incentive.  T.  H. 
Goodnovv  (C.  &  N.  W.)  expressed  the  opinion  that  the 
seniority  rule  makes  it  very  difficult  to  secure  foremen  and 
often  makes  it  impossible  to  get  the  best  men  who  could  be 
chosen  in  supervisor)-  positions.  The  organization  and  rules 
of  the  unions  have  removed  the  ambition  which  workers 
formerly  had.  Another  difficulty  is  due  to  the  fact  that  the 
majority  of  men  now  doing  the  work  in  some  departments 
are  foreigners.  With  the  shortage  of  labor  and  the  attitude 
of  the  labor  organizations  it  is  difficult  for  the  foremen  to 
secure  results.  The  men  in  the  higher  positions  should  upH 
hold  the  foremen  in  order  that  they  may  secure  the  sup- 
port of  the  men  in  the  ranks. 


Freight  Car  and  Tender  Truck  Bolsters 


An  Explanation  of  the  General  Principles  Involved 
in  the  Design,  Loading  and  Testing  of  Truck  Bolsters 

BY  G.  S.  CHILES  AND  R.  G.  KELLEY 


THE  decided  lack  of  uniformity  in  the  specified  re- 
quirements of  various  railroads  regarding  the  design 
and  testing  of  truck  bolsters  for  cars  and  locomotive 
tenders  appears  to  warrant  the  following  investigation.  It 
is  proposed  to  develop  a  method  of  testing  such  bolsters, 
especially  with  regard  to  the  method  of  loading,  which  will 
be  more  in  harmony  with  the  designing  practice  of  the 
present  day.  Disregarding  such  factors  as  the  chemical  and 
physical  properties  of  the  steel,  annealing,  workmanship, 
finish,  marking,  weight,  test  coupons,  etc.,  the  question  of 
design  will  be  confined  to  a  consideration  of  the  method 
of  loading,  allowable  fibre  stress,  method  of  testing  and  the 
specified  deflection  and  set.  As  the  general  principles  in- 
volved in  a  specific  case  are  of  interest  rather  than  a  tabula- 
tion of  differences  for  bolsters  of  various  capacities  the  in- 
vestigation will  be  limited  to  those  used  under  50-ton 
freight  cars. 

The  specifications  of  some  railroads  call  for  an  allow- 
able, calculated  fiber  stress  for  a  given  vertical  and  trans- 
verse load,  and  as  this  is,  perhaps,  best  illustrated  by  a 
sample  of  the  usual  form  of  specification,  the  following 
examples  are  submitted.  While  the  requirements  for  the 
transverse  loads  are  also  included,  the  discussion  which  fol- 
lows will  have  to  do  primarily  with  the  vertical  require- 
ments : 

Example  1 — "Bolsters  are  to  be  desifrned  for  maximum  fibre  stress  not 
to  exceed  10,000  lb.  per  square  inch  under  a  72,000  lb.  vertical  load 
concentrated  at  the  center  plate,  with  supports  at  centers  of  spring 
bearings." 

Example  2 — "Bolsters  must  be  designed  to  carry  upon  the  center  plate 
when  supported  at  the  spring  seats,  with  an  extreme  fibre  stress  of  not 
more  than  16.000  lb.  per  square  inch,  a  static  load  of  100,000  lb." 

Example  J — "Cast   steel   truck  bolsters   must   be   designed    for   vertical   loads 
delivered  at  the  center  plate  by  the  body  bolster.     This  load  on   each 
truck  bolster  is  to  be  taken  as  one-half  of  the  total  load,  which  is  com- 
prised of  the  sum  of  the  following: 
(A) — Light   weight   of  car   body   above   truck  bolsters. 
(B) — Kated  capacity  of  car  plus  10  per  cent  overload. 
(C) — Fifty   per  cent  of  the  sum   of    (A)    and    (B)    for  impact.      Direct 
»tre?ses  due  to  vertical  load  must  not  exceed  15,000  lb.  per  square 
inch." 

Example  4 — "Bolsters  are  to  be  calculated  by  the  three  following  methods, 
and  in  no  case  should  the  maximum  stress  exceed  9,000  lb.  per  square 
inch. 


(A) — Vertically   with   73,000-lb.    load   concentrated   on  center   plate   and 

bolster    supported   at   cent^'-s   of   spring   bearings. 
(B) — Vertically    with    73.OO0-lb.    load    concentrated   equally   on   one   side 
bearing    and    center    plate    and    bolster    supported    at    centers    of 
spring    bearing. 

fC) — ^Trnnsversclv  with  a  load  equal  to  50  per  cent  of  vertical  loading 
and  concentrated  at  center  in  transverse  direction,  with  bolster 
supported    ;it   center  of   column." 

It  is  plainly  evident  that  the  specified  requirements  of 
Example  2  are  equivalent  to  limiting  the  fibre  stress  to  10,- 
000  lb.  for  a  center  plate  load  of  62,500  lb.,  ,or  to  11,000 
lb.  for  a  center  plate  load  of  68,750  lb.  For  a  73,000-lb. 
center  plate  load,  the  equivalent  stress  would  be  11,190  lb. 
per  square  inch. 

In  the  specification  cited  in  Example  3,  limiting  fibre 
stress  of  15,000  lb.  per  square  inch  is  specified,  based  upon 
a  loading  which  is  equal  to  the  sum  of  the  light  weight  of 
the  car  body  above  the  truck  bolsters  plus  the  rated  capacity 
of  the  car  increased  by  10  per  cent,  which  is  usually  con- 
sidered to  be  the  bolster  design  load,  plus  an  amount  equal 
to  50  per  cent  of  the  sum  of  these  two  amounts  which  is 
added  to  compensate  for  impact.  A  specification  drawn 
up  in  this  form  is  equivalent  to  one  in  whic!'  the  50  per 
cent  overload  provided  for  impact  is  omitted  and  the  limit- 
ing value  of  the  fibre  rtress  is  specified  to  be  10,000  lb. 
per  square  inch.  In  fact,  this  specification  is  in  reality 
almost  identical  with  the  specification  quoted  in  Example 
1,  with  the  exception  that  in  the  latter  case  the  design  load  is 
a  specified  amount  and  is  not  estimated  for  each  individual 
design  of  bolster.  A  design  load  of  68,500  lb.  is  quite  often 
specified  for  a  50-ton  capacity'  truck  bolster. 

In  Example  4,  the  fibre  stress  is  limited  to  9,000  lb.  per 
square  inch  and  the  direct  vertical  load,  by  which  is  im- 
plied the  center  plate  load,  as  explained  in  pmragraph  (A), 
is  specified  to  be  73,000  lb.  instead  of  72,000  lb.  as  in  Ex- 
ample 1.  A  vertical  eccentric  loading  such  as  the  one  de- 
scribed in  paragraph  (B),  in  which  one-half  the  total  ver- 
tical load  is  assumed  to  act  at  the  center  plate  and  the  bal- 
ance at  either  side  bearing,  requires  that  the  bolster  be  de- 
signed for  greater  strength  near  the  side  bearings,  as  will 
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be  e.\{ilained  more  in  detail  later  on.  The  transverse  load 
is  now  quite  commonly  specified,  requiring  50  per  cent  of 
the  calculated  vertical  strength,  some  railroads  requiring 
even  higher  values,  but  as  the  transverse  strength  or  test 
requirements  all  specify  a  load  at  center  only  with  supports 
at  the  centers  of  the  columns,  this  phase  of  the  subject  is 
not  as  important  and  will  not  be  considered  at  such  length 
as  tlie  vertical. 

A  number  of  l)ending  moment  diagrams  for  various  types 
of  loading  are  reproduced  in  Fig.  1.  Throughout  the  article 
all  values  of  bending  moment  are  expressed  in  inch  pounds. 
On  account  of  lack,  of  space,  the  words  "inch  pounds"  or 
their  alibreviation  are  omitted  in  the  diagrams.  The  first 
diagram  represents  the  system  of  loading  provided  for  in 
tile  sjjecincation  of  Example  1  with  the  exception  that  a 
load  of  T.^.OOO  lb.  is  used  instead  of  a  load  of  72,000  lb. 
As  the  loads  usually  specified  range  from  68,500  lb.  to 
/.■?.000  lb.  for  convenience  in  making  comparisons  of  the 
different  methods  a  normal  load  of  73,000  lb.  will  be  used. 
The  second  diagram  is  similar  in  all  respects  to  the  first 
diagram,  with  the  exception  that  it  is  based  upon  a  load 
equal  in  amount  to  but  one-half  the  load,  or  36,500  lb.  As 
in  the  first  case,  it  is  assumed  to  act  at  the  center.  In  the 
third  diagram  also,  the  load  is  equal  to  but  one-half  the 
original  load,  but  instead  of  acting  at  the  center  of  the 
bolster,  it  is  as.sumed  to  act  at  the  center  of  the  left  side 
bearing  or  at  a  distance  of  13  J  j  in.  from  the  left  support. 
The  fourth  diagram  represents  the  system  of  loading  speci- 
fied in  Case  (B)  of  the  specification  of  Example  4,  which 
require-  that  the  l)olster  be  designed  for  a  load  concen- 
trated equalh  on  the  center  plate  and  on  one  side  bear- 
ing. It  will  be  readily  apparent  that  this  diagram  is  in 
reality,  the  algebraic  sum  of  the  second  and  third  diagrams. 
The  fifth  diagram  of  Fig.  1  is  the  maximum  moment  dia- 
gram for  the  coml)ined  loadings  specified  in  case  (A)  and 
case  (B)  of  Example  4,  which  were  shown  graphically  in 
the  first  and  fourth  diagrams.  In  designing  bolsters  to 
meet  the  requirements  of  a  specification  of  the  type  illus- 
trated in  Example  4,  the  maximum  moment  as  indicated  by 
the  lower  heavy  line  in  the  fifth  diagram  must  be  used. 

Reference  to  this  line  will  bring  out  the  fact  that  the 
bending  moment  at  the  side  l)earing  increases  from  a  value 
of  4Q2,750  in.-ll>.  for  the  case  in  which  the  load  is  con- 
centrated at  the  center  plate,  to  a  value  of  652,734  in. -11). 
for  the  case  in  which  one-half  the  load  is  assumed  to  act  at 
the  side  bearing  and  the  other  half  at  the  center  plate,  or 
in  other  words,  in  the  latter  case  the  bending  moment  at 
the  side  i)earing  is  132  per  cent  of  that  resulting  from  the 
nomial  bending  moment  due  to  the  concentration  of  the 
entire  load  at  the  center  plate.  The  area  of  the  small  tri- 
angle readily  illustrates  the  change  in  the  bending  moment 
diagram  for  a  concentrated  load  acting  at  the  center  plate, 
which  is  brought  a))Out  by  this  assumed  douljle  system  of 
loading. 

It  will  be  recognized  that  this  diagram  is  complete  but 
for  that  half  of  the  load  which  acts  at  the  left  side  bearing 
only.  Were  the  other  half  of  the  load  assumed  to  act  at  the 
riiiht  side  bearing  and  the  diagram  completed,  it  would  be 
symmetrical.  In  working  up  a  bending  moment  diagram,  it 
is  much  more  convenient  to  consider  l)ut  one  side  onlv — in 
fact.  l>y  using  the  value  of  246,377  in.-lb.,  which  is  shown 
at  the  center  of  the  third  diagram,  it  is  only  necessarv  to 
lay  out  con>iruction  lines  for  one-half  the  length.  This 
method  i-  followed  in  diagrams  6  and  7  and  the  moment 
diagrams  which  follow.  .\  diagram  is  not  absolutely  essen- 
tial, but  it  j>rovides  a  ready  means  of  a.^certaining  ju.-=t  what 
parts  (;f  curves  1  and  4  enter  into  the  construction  of  curve 
5.  It  is  al)Solutely  necessary  that  the  maximum  value  of 
the  mt-ment,  whether  it  be  of  curve  1  or  4,  be  u.sed  if  it  is 
de«iire-:  that  the  design  meet  the  recjuirements  of  the  speci- 
fication cited  in  Examjde  4. 


In  the  first  five  diagrams  of  Fig.  1,  the  spread  of  the 
side  bearings  was  assumed  to  be  50  in.,  or  4  ft.  2  in.  The 
last  diagram  of  Fig.  1  is  in  reality  two  distinct  diagrams, 
each  having  a  different  spacing  of  side  bearings — on  the 
left  half  of  the  diagram,  designated  as  No.  6,  the  spread  of 
the  side  bearings  is  60  in.,  or  5  ft.  0  in.,  while  for  the 
right  half  of  the  diagram,  designated  as  No,  7,  the  side- 
bearings  are  spaced  64  in.,  or  5  ft.  4  in.  apart.  The  heaw 
line  indicated  by  the  figures  6  and  7,  respectively,  de- 
fines the  maximum  bending  moment  for  a  system  of  load- 
ing wherein  on  the  one  hand  one-half  of  a  load  of  73,000 
lb.  acts  at  the  center  plate,  and  the  other  half  acts  at  the 
side  bearing,  and  on  the  other  hand,  the  entire  load  of  73,- 
000  llj.  is  concentrated  at  the  center  plate.     Considering  the 
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Bolster    Loads 


bending  moment  at  the  side  bearing  due  to  a  load  concen- 
trated at  the  center  plate  as  100  per  cent,  the  bending  mo- 
ment when  one-half  the  load  acts  at  the  side  bearing  and 
the  other  half  at  the  center  plate  attains  a  value  of  139 
per  cent  and  142  per  cent  for  these  two  cases  respectively, 
whereas  it  was  132  per  cent  for  the  case  in  which  the  side 
bearing  spacing  was  50  in.  or  4  ft.  2  in. 

The  reason  why  the  maximum  bending  moment  at  the 
side  bearings  increases  in  proportion  as  the  spread  of  the 
side  bearings  is  increased,  becomes  readily  apparent  when 
we  recall  the  fact  that  one-half  of  the  total  load  was  as- 
sumed to  act  at  either  side  bearing,  irrespective  of  how  far 
apart  the}'  were  spaced. 
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Bending  moment  diagrams  have  now  been  developed  for 
specifications  which  call  for  a  system  of  loading  wherein 
the  entire  load  is  concentrated  at  the  bolster  center  plate  and 
also  for  those  specifications  which  provide  that  the  load  shall 
bt;  concentrated  at  the  center  plate  or  divided  equally  be- 
tween the  center  plate  and  one  side  bearing.  \\'ith  respect 
to  the  latter  case,  three  different  side  bearing  spacings  have 
been  used  in  order  to  bring  out  the  effect  upon  the  bending 
moment  due  to  differences  in  the  spread  of  the  side  bear- 
ings, apx^  to  emphasize  this  point  as  regards  its  effect  upon 
the  form  of  diagrams  5,  6  and  7,  and  to  provide  for  a  ready 
comparison,    all   three   diagrams   have   been   rej)roduced    in 

Another  type  of  bolster  specification  is  one  in  which  it  is 
required   that  the   bolster   shall   be   designed    for   a   certain 


to  the  rec^uirements  at  the  side  Ijearings  of  diagrams  5,  6 
and  7,  but  provides  for  a  considerably  smaller  value  of  sec- 
tion modulus  for  that  section  of  the  bolster  included  Ijeiween 
its  center  line  and  a  point  located  about  24  in.  from  the 
support,  i.  e.,  it  provides  for  a  section  modulus  of  112.4  at 
the  center  of  the  lx)lster  as  compared  with  156.''»  for  either 
of  the  diagrams  1,  5,  6  or  7.  That  portion  of  the  diagrams 
which  is  based  upon  an  assumption  that  one  half  the  load 
acts  at  the  center  plate  and  the  other  half  at  the  side  bear- 
ing, and  which  gives  a  smaller  section  modulus  than  that 
resulting  from  a  load  concentrated  at  the  center  plate,  is 
shown  by  dotted  lines.  The  greater  value  of  the  section 
modulus  corresponding  to  the  maximum  l>endini:  moment 
should  be  used  and  these  values  are  indicated  b}  the  full 
lines. 

It  has  been  quite  generally  the  practice  heretofore  to  em- 
ploy in  the  design  of  bolsters  the  method  outlined  in  Exam- 
ple 1  and  also  shown  as  one  in  Figs.  2  and  .>.  Imt  due  to  the 
fact  that  the  large  percentage  of  bolster  failures  occurred  in 
the  vicinity  of  the  side  l>earings  or  ends,  and  influenced  by 
the  investigations  as  to  the  action  of  the  forces,  the  practice 
of  designing  bolsters  according  to  the  requirement>  of  speci- 
fications such  as  the  one  cited  in  Example  4  and  illustrated 
l)y  diagram  8  of  Fig.  2,  has  in  most  cases  l>een  adopted  by 
designers  and  one  or  the  other  of  these  two  methods  is  now 
usually  specified. 

Assuming  a  horizontal  force  equal  in  amount  to  0.4  of 
the  vertical  load  W  to  act  72  in.  or  6  ft.  above  the  rail,  in 
accordance  with  the  practice  followed  in  designinc  M.  C.  B. 
axles,  it  is  evident  that  the  reaction  at  the  side  'learinc.  due 


P(L-l)l 
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Fig.     2 — Combined     Bending     Moment     Diagrams 

given  section  modulus  (Z).  The  formula  given  in  Fig.  .> 
and  developed  by  W.  F.  Kiesel,  Jr.,  assistant  mechanical 
engineer  of  the  Pennsylvania,  represents  an  example  of  this 
method.  Although  this  formula,  in  the  form  in  which  it  is 
presented  does  not  take  into  account  the  spacing  of  the  side 
l)earings,  bolsters  so  designed  have  a  greater  relative  section 
modulus  near  their  ends  than  would  l)e  the  case  were  they 
designed  to  the  first  diagram  of  Fig.  1.  This  formula  as 
given  is  based  upon  a  fibre  stress  at  the  center  of  12,500 
lb.  per  square  inch.  In  order  to  demonstrate  how  a  bending 
moment  diagram  constructed  according  to  this  method  com- 
yiares  in  a  general  way  with  the  diagrams  1,  5,  6  and  7, 
the  bending  moment  as  called  for  l)y  this  equation  is  plotted 
as  curve  8  in  Fig.  2,  the  other  diagrams  being  a  series  of 
straight  lines.  It  is  to  l)e  borne  in  mind,  however,  that  the 
maximum  value  of  the  fi])re  stress  used  with  diagrams  1 , 
5.  6  and  7  range  from  9,000  to  12,000  lb.  per  square  inch, 
usually  9,000  or  10,000  for  tension  and  11,000  or  12,000 
for  compression  being  specified,  although  some  specifications 
provide  that  the  maximum  values  of  tension  and  compres- 
sion shall  be  equal  in  amount,  that  is,  not  over:  9,000  for 
either  tension  or  compression.  K\ 

In  order  to  provide  a  ready  comparison  of  all  the  various 
methods  employed  in  the  design  of  bolsters,  <he  section 
moduli  as  determined  from  diagrams  1,  5,  6  and  7,  based 
upon  a  fibre  stress  of  9,000  lb.  per  square  inch,  iare  plotted 
in  Fig.  .S,  together  with  that  used  in  connectioh  with  the 
formula  iust  presented.  It  is  evident  that  the  djiagram  de- 
veloped from  the  formula,  in  which  a  value  ofj  12,500  lb. 
is  employed  for  the  fibre  stress,  approximates  tery  closely 
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Fig.  3 — Section   Modulus  Curve 

to  this  action,  would  depend  upon  the  side  l>earini:  arm; 
that  is,  the  distance  from  the  center  of  the  side  Ijearinc  to  the 
center  of  the  bolster.  With  a  center  plate  bearing  Jooated 
26  in.  above  the  top  of  the  rail,  the  arm  of  the  horizontal 
force  would  be  72  in.  minus  26  in.  or  46  in.  a?  compared 
to  a  side  bearing  arm  of  25  in.,  30  in.  and  32  in.  for  side 
bearings  having  a  spread  of  50  in.,  60  in.  and  64  in.  re- 
si)ectively,  as  was  the  case  in  the  diagrams  of  Fig.  1  and 
the  resultant  side  bearing  reactions  in  terms  of  11  would 
become  0.73611',  0.61311'  and  0.57511'  respectively.  For  a 
center  plate  load  of  IF  equal  to  73,000  lb.,  the  numerical 
value  of  the  reactions  at  the  side  bearings  become>  5  ^.728  lb.. 
44,773  lb.  and  41,975  lb.     These  amounts  are  shown  just 
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above  the  arrowheads  at  the  location  of  the  side  bearings 
at  the  left  of  each  of  the  three  diagrams  in  Fig.  4. 

When  a  load  comes  on  either  side  bearing  due  to  the 
action  of  a  horizontal  force,  there  are  in  addition  to  the  two 
equal  reactions  at  the  bolster  spring  seats  resulting  from  the 
73,000  lb.  load  at  the  center  bearing,  reactions  occurring  at 
each  spring  seat,  the  maximum  reaction  due  to  the  side  bear- 
ing load  l)eing  at  the  spring  bearing  adjacent  to  the  loaded  side 
bearing.  In  case  the  side  bearing  arm  is  equal  to  or  greater 
than  one-half  the  distance  between  the  liolster  spring  seats, 
the  horizontal  force  might  be  just  sufficient  to  cause  the 
maximum  reaction  to  equal  the  tilting  force,  in  which  case 
the  other  reaction  due  to  this  force  would  equal  zero.  Any 
increase  in  the  horizontal  force  above  this  amount  would 
cause  a  negative  reaction  at  the  spring  seat  opposite  the 
loaded  side  bearing  end.  However,  the  spread  of  the  side 
bearings  in  all  three  of  our  assumed  spacings  is  such  as 
to  cause  a  positive  reaction  at  each  spring  seat  for  the  action 
due  to  the  horizontal  force  alone,  irrespective  of  its  amount. 

Based  upon  the  same  assumption  that  a  horizontal  force 
equal  in  amount  to  0.4  of  the  vertical  load,  acting  at  a 
point  12  in.  above  the  rail,  the  bolster  reactions,  due  to  the 
reactions  at  the  side  bearing  as  determined  in  the  preceding 
paragraph  as  well  as  the  bolster  reactions  due  to  the  direct 
vertical  load,  are  also  noted  at  the  lower  right  and  left  hand 
corners  of  each  of  the  diagrams  of  Fig.  4.     These  reactions 


The  figures  at  the  lower  right  hand  corner  of  the  dia- 
grams represent  the  bolster  reactions  at  the  right  point  of 
support  corresponding  to  the  bolster  reactions  at  the  left 
point  of  support  as  determined  above.  These  reactions  at 
the  right  point  of  support  are  minimum  reactions  for  this 
condition  of  loading  and  will  l)e  found  to  be  12.6  per  cent 
113  per  cent  and  110  per  cent  respectively,  of  the  normal 
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Fig.   5 — Diagram   of   Bending    Moments   Due  to   Combined    Vertical 

and    Horizontal    Forces 

reaction  of  36,500  lb.,  due  to  the  direct  static  load  of  73,000 
lb.   acting  at  the  bolster  center  plate. 

Were  the  horizontal  load  assumed  to  act  in  the  opposite 
direction,  or  towards  the  right,  these  reactions  at  the  right 
and  left  points  of  support  would  be  merely  transformed, 
i.  e.,  the  maximum  reaction  would  occur  at  the  'ight  sup- 
port and  the  minimum  at  the  left  support.  According  to 
the  method  of  loading  outlined  in  Example  4,  (A)  and  (B), 
and  illustrated  by  the  fifth  diagram  of  Fig.  1,  the  maximum 
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Pig.  4 — Diagrams  Showing  the  Reactions   Due  to  Combined  Vertical 

and  Horizontal  Forces 

were  determined,  of  course,  by  considering  the  bolster  as  a 
single  beam  supported  at  the  ends,  and  carrying  a  single 
concentrated  load.  Thus  in  the  group  of  figures  in  the 
lower  left  hand  corner  of  the  upper  diagram,  the  value  of 
36,500  lb.  represents  the  reaction  at  the  left  support  due  to 
the  concentrated  load  of  73,000  lb.  acting  at  the  center  of 
the  bolster,  (i.  e.  center  plate  load).  Similarly,  the  value 
of  44,308  lb.  represents  the  reaction  at  the  left  support  due 
to  a  load  of  53,728  lb.  acting  at  the  left  side  bearing  (i.e. 
side  bearing  reaction  determined  in  preceding  paragraph) 
and  it  is  determined  by  multiplying  this  load  by  its  moment 
arm  about  the  right  point  of  support  and  dividing  the  sum 
by  the  distance  between  the  two  points  of  support,  thus: 

53,728    X    63.5   H-   77   =  44,308  lb. 

The  maximum  bolster  reaction  at  the  left  point  of  support 
is  equal  to  the  sum  of  these  two  reactions  or  80,808  lb.,  an 
amount  which  is  221  per  cent  of  the  normal  reaction  of  36,- 
500  lb.,  due  to  the  direct  static  load  of  73,000  lb.  acting  at 
the  bolster  center  plate.  Similarly,  the  maximum  bolster 
reactions  at  the  left  for  each  of  the  other  diagrams  will  be 
found  to  be  76,330  lb.  and  74,932  lb.,  which  amounts  in 
terms  of  per  cent  of  the  normal  reaction,  are  209  per  cent 
and  205   per  cent  respectively. 
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Fig.  6 — Diagrams  of  Reactions  Due  to  Horizontal  Forces  Plus  Ver- 
tical  Forces  Increased  26  Per  Cent  for  Vertical   Impact 

reaction  for  the  bolster  having  a  spread  of  side  bearings 
of  50  in.  will  be  found  to  be  48,351  lb.  or  132  per  cent  of 
the  normal  reaction,  due  to  the  direct  load  acting  at  the 
center  plate,  this  being  the  reaction  adjacent  to  the  side 
bearing  which  carries  one-half  the  vertical  load.  Were  such 
a  condition  to  actually  occur  in  service,  the  reaction  at  the 
other  end  of  the  bolster  would  be  24,649  lb.  or  68  per  cent 
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of  the  normal  reaction,  as  indicated  at  the  right  of  diagram  under  these  circumstances  to  at  least  20  per  cent  more  than 

4,  Fig.  1  and  at  the  top  of  Table  1.     As  mentioned  above,  their  designed  capacity.*'     As  regards  the  load  the  axle  was 

in  designing  bolsters  according  to  this  method,  the  process  designed  to  carry,  they  state:    "The  axle  recommended  by 

is  shortened  by  making  use  of  a  moment  diagram  similar  }our  committee   is   therefore  designed   to  carr>'  31,000   lb., 


Fig.  7— Bending  IVIoment  Diagram  With  91980-Lb.  Center  Plate  Load        pjg.  8— Bending  Moment  Diagram  With  73000-Lb.  Center  Plate  Load 


to  that  part  of  diagram  5,  Fig.   1  to  the  left  of  the  center 
line  for  both  ends  of  the  bolster. 

In  constructing  the  bending  moment  diagrams  of  Fig.  5, 
the  direct  load  W  acting  at  the  center  plate  was  taken  as 
73,000  lb.  and  the  horizontal  force  H  assumed  to  act  72  in. 
above  the  rail,  equal  to  0.4ir  or  29,200  lb.  In  making  their 
recommendations  as  to  the  loads  to  be  employed  in  the  de- 


including  body,  trucks  and  loading.  It  should  be  distinct- 
ly understood  that  the  axle  recommended  is  to  carrj'  this 
weight,  as  the  sum  of  the  weights  of  the  car  body  and  trucks 
and  lading  when  using  33-in.  wheels." 

In  Fig.  5,  in  addition  to  the  bending  moment  diagrams 
9,  10  and  11,  for  combined  vertical  or  center  l^earing  load 
of  73,000  lb.   and  the  horizontal  load  equal  to  0.4  of  the 


Table  I. — Vertical  Reactions  at  Bolster  Supports  for  Three  Conditions  of   Loading.     The  Total   Reaction   at  Each 

Cent  of  the  Normal  Reaction  of  36.500  lb. 

SIDE    BEARI!4G    spacing 


50  in.  or  4  ft.  2  in. 

Line  i '^ n 

No.  Amount   and   method   of   loading  Maximum  Minimum 

1  73,000  lb.   load  vertical    J4   at  center  and   }4   at  either       48,351   lb.  24,649  lb. 

side  bearing   132  per  cent  68  per  cent 

2  73,000  lb.  load  vertical  with  horizontal  load   =   .4  of       80,808  lb.  45,920  lb. 

vertical   or   2Q,200   ib 221  per  cent  126  per  cent 

3  73,000  lb.   +   26  per  cent,  or  91,980  lb.  vertical  with      101,818  lb.  57,859  lb. 

horizontal  load   =   .4  of  vertical  or  36,792  lb....  279  per  cent         159  per  cent 


60  in.  or  5  ft.  0  in. 


Support  Is  Given    in   Per 


64  in.  or  5  ft.  4  in. 


Maximum 

50,721  lb. 
139  per  crnt 

76,330  lb. 
209  per  cent 

96.176  lb. 
263  per  cent 


Minimum 

22,279  lb. 
6!  per  cent 

41.443  lb. 
1 1 4  per  cent 

52,218  lb. 
143  per  cent 


Maximum 

51.669  lb. 
142  per  cent 

74,932  lb. 
205  per  cent 

94,414  lb. 
2S9  per  cent 


Minimum 

21.331  lb. 
58  per  cent 

40,043  lb. 
1 10  per  cent 

50.450  lb. 
138  per  cent 


Table  II. 


-Comparison  of  Bending  Moments  at  Side  Bearings  and  Center  for   Various    Loadings.      All   Valves  Given    in    Pek   Cent   of   Normal 

Bending  Moment  or  That  Due  to  a  Central  Load  of  73,000  lb. 

!        SIDE    bearing    SPACING 


! 


Line 
No. 

1 

2 
3 


SO  in.  or  4  ft.  2  in. 

A 


60  in.  or  5  ft.  0  in. 


r      f 

Amount  an<l   method  of  loading  Side  bearing 

73,000  lb.  at  center  or  one-half  at  center  and  one-half  ? 

at  either  side  bearing 112  per  cent 

73,000    lb.    at    center    with    horizontal    force    =    .4    of 

vertical   or   29,200   pounds 21 1  per  cent 

73.000  lb.   -f  26  per  cent  or  91,980  lb.  at  center  with 

horizontal  force  =  .4  of  vertical  or  36,792  lb 279  per  cent 


Side  bearing 
139  per  cent 
209  per  cent 
263  per  cent 


Center 

None 
114  per  cent 
143  per  cent 


64  in.  or  5  ft.  4  in. 
, f. 

Side  bearing  Center 

142  per  cent  None 

205  per  cent  1 10  per  cent 

259  per  cent  138  per  cent 


sign  of  axles,  the  Master  Car  Builders  Association  commit- 
tee (see  proceedings  of  1896)  determined  the  weight  W  by 
adding  to  the  weight  of  the  car  body,  trucks  and  lading,  10 
per  cent  additional  lading  for  refrigerator  cars  and  20  per 
cent  additional  lading  for  gondola  cars,  the  weight  of  the 
wheels  and  axles  not  entering  into  the  calculation.  In  re- 
gard to  the  per  cent  overload  recommended  the  report  stated: 
"The  usual  overload  is  10  per  cent,  but  there  are  cases 
where  bulky  material,  such  as  coal  and  iron  ore,  when 
loaded  in  cars,  is  not  evenly  distributed  between  the  two 
trucks;  and  cases  are  known  where  trucks  have  been  loaded 


vertical  load,  diagram   1    is   also  drav\-n  for:  the  73,000-lb. 
vertical  center  load. 

The  bending  moment  curve  as  adopted  from  the  formula 
of  Fig.  3  is  represented  by  diagram  8.  The  forces  at  the 
three_side  bearing  spacings,  viz.,  53,728  lb.,  44,773  lb.  and 
41.975  lb.  respectively,  are  indicated  on  the  drawing,  but  it 
should  be  borne  in  mind  that  only  one  of  these  applies  to 
each  diagram,  the  three  being  shown  merely  to  give  a  con- 
venient comparison.  The  increase  in  bending  moment  at 
the  side  bearing  and  at  the  center  for  the  0.4  horizontal 
force  as  compared  to  the  vertical  central  load  of  73,000  lb., 
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is  denoted  in  Fig.  5  and  tubulated  in  Table  II,  line  2.  In 
Table  I,  the  reactions,  for  this  loading,  are  given  in  line 
2  for  the  three  side  bearing  spacings  and  also  in  per  cents 
of  the  normal  reaction  of  36,500  lb. 

In  Figs.  7  and  8,  a  series  of  bending  moment  diagrams 
tire  plotted  in  accordance  with  the  same  method  of  loading 
used  in  laying  out  the  diagrams  of  Fig.  5,  with  the  excep- 
tion that  the  original  assumed  center  plate  load  of  73,000 
lb.  was  increased  26  per  cent  or  18,980  lb.  in  order  to  com- 
pensate for  vertical  impact,  thus  making  the  center  plate 
load  91,980  lb.  The  value  of  the  horizontal  force  is  as- 
sumed to  be  ecjual  to  0.4  of  the  center  plate  load  as  before, 
consetjuently  it  has  been  increased  in  amount  in  proportion 
to  the  center  plate  load.  The  numerical  value  of  the  vari- 
ous loads  and  reactions  for  these  diagrams  are  listed  in 
Fig.  6,  diagrams  12,  13,  14  and  15  are  reproduced  in  both 
Figs.  7  and  8. 

In  Fig.  7,  the  first  diagram  of  Fig.  1,  which  is  the  bend- 
ing moment  diagram  for  a  single  concentrated  load  of  73,- 
000  11).  acting  at  the  bolster  center  plate,  is  reproduced  (see 
diagram  marked  1 )  in  order  that  it  might  readily  be  com- 
pared with  diagrams  13,  14  and  15,  which  are  the  bending 
moment  diagrams  for  the  three  locations  of  side  bearings 
based  upon  a  center  plate  load  of  91,980  lb.  together  with 
the  horizontal  load  ecjual  to  .4//.  The  bending  moment 
diagram  (see  diagram  marked  12)  for  a  single  concen- 
trated load  of  91,980  lb.  acting  at  the  center  ])late  is  also 
included  in  Fig.   7. 

In  Fig.  8  these  three  diagrams  for  the  various  bearing 
spacings  are  reproduced  in  order  to  com])are  them  with  the 
bending  moment  diagram  drawn  in  for  the  91,980  lb.  cen- 
tral load.  The  bending  moment  (curve  8)  for  the  formula 
of  Fig.  3  is  also  reproduced  in  Fig.  8  for  convenience  in 
drawing  comparisons. 

The  vertical  reactions  at  the  bolster  supports  due  to  this 
center  plate  load  of  91,980  lb.  are  tabulated  in  line  3  of 
Table  I,  for  each  of  the  three  locations  of  side  bearings. 
Corresponding  bending  moments  in  percentage  of  the  nor- 
mal bending  moment  or  that  due  to  the  original  assumed 
center  plate  load  of  73,000  lb.  are  talmlated  in  line  3  of 
Table  II. 

{To  he  continued.) 


enters  the  boiler.  If,  on  the  other  hand,  it  i?  piped  to  the 
lifter  combining  chaml>er,  where  the  water  has  just  conu- 
from  the  tank,  comparatively  cool  water  will  It  >upplied 
and  this  is  the  arrangement  recommended  by  the  Boston  & 
Maine. 

The  accompanying  illustration  shows  the  position  of  the 
lifter  combining  chamber  with  the  hose  nipple  tapped  into 
it.     The  globe  valve  and  hose  clamp  are  also  shown. 

In  some  inspirators  there  is  a  >)^-in.  clean  out  plug  tapped 
mto  the  lifter  combining  chamber  and  in  this  case  it  is  very 
simple  to  remove  the  plug  and  screw  in  the  hose  nipple. 
In  case  there  is  no  clean  out  plug,  it  is  simple  necessary 
to  drill  the  inspirator  through  the  lifter  combining  chaml:»er 
wall  and  tap  out  the  hole  with  a  ■j'^-in.  pipe  tap. 

To  ojjerate  the  sprinkler,  the  globe  valve  is  opened  and 
the  inspirator  handle  pulled  back  to  the  priming  position. 
The  water  is  thereby  forced  out  through  the  sprinkler  con- 
nection with  velocity  enough  to  throw  it  IS  or  .^0  ft.  There 
is  some  waste  at  the  overflow,  l)ut  not  in  sufficient  quantity 
to  be  considered.  Owing  to  the  small  volujne  of  steam  re- 
quired to  lift  the  water,  the  temperature  is  not  raised  much 
above  100  deg.  F.,  therel)y  preventing  scaldini:  accidents. 
This  arrangement  cannot  l)e  applied  to  inspiratur^  which 
do  not  have  the  combining  chamber  feature. 


A  NEW  SPRINKLER  ARRANGEMENT 

To  overcome  the  inconvenience  caused  by  coal  dust, 
it  is  common  practice  to  wet  down  the  coal  on  a  tender 
by  means  of  a  sprinkler  hose  piped  to  the  injector 
or  delivery  pipe  and  when  the  injector  is  working,  the  fire- 
man can  use  the  ho.>^e  to  throw  a  .•stream  of  water  back  over 
the  tender.  The  objection  to  this  method  lies  in  the  danger 
of  scalding  the  fireman  and  a  simple  way  of  preventing  such 


^^^-^^ 


Defvil  of  Nipple. 


Water   for   the   Sprinkler   Hose    Supplied   from   the    Injector 
Combining    Chamber 


.iccidents  has  been  suggested  and  applied  to  Boston  &  Maine 
locomotives.  Obviously,  if  the  sprinkler  hose  is  piped  to  the 
forcer  combining  chamber  or  deliver)'  pipe,  it  can  supply 
only  hot  water  and  steam  at  the  temperature  at  which  it 


BACK  UP  THE  BOYS  AT  THE  FRONT 
BY  WORK!* 

BY  S.  SKIDMORE 
General  Foreman  Car  Repairs,  Big  Four,  Cincinnati.  Ohio 

Listening  to  some  of  the  remarks  in  regard  :»j  what  the 
railroads  are  doing  and  should  do  to  help  win  this  war,  a 
serious  thought  has  come  to  me.  I  see  a  great  many  troop 
trains  passing  by,  with  the  flower  of  this  counlr}-.  carrying 
them  we  don't  know  where,  going  to  do  their  bit — even  sac- 
rifice their  lives  for  this  country  if  necessary,  and  then  I 
have  some  doubts  we  stay-at-homes  are  doing  our  duty  to  help' 
win  the  war. 

\\'e  all  know  it  is  going  to  take  an  enormous  amount  of 
suppilies  to  win  this  war,  as  well  as  men.  I  pick  uj)  the  paper 
and  almost  daily  I  see  v.here  the  sta}-at-homes  are  going 
to  cut  down  the  production  by  working  shorter  hours.  I  don't 
know  whether  it  is  intentional  or  not,  Ijut  they  art  advocating 
shorter  liours  continually,  when  at  this  time  they  should  be 
working  longer  hours  and  giving  more  production  instead 
of  less. 

It  is  not  the  proper  time  to  advocate  a  less  production  and 
less  hours  work.  We  should  be  working  more  hours,  pro- 
ducing ever\thing  we  can  to  win  this  war. 

We  are  all  handing  out  our  l)it  and  we  stay-at-homes 
should  do  that  without  stint  instead  of  tr}ing  to  give  as  little 
as  possible  and  get  out  of  it  all  possible.  It  is  the  wrong 
time  to  advocate  the  eight-hour  principle. 

If  we  had  an  over-supply  of  lal>or  it  would  be  all  right,  but 
we  find  now  that  the  labor  supply  is  very  scarce.  I  think  if 
the  stay-at-homes  would  just  stop  advocating  shorter  hours 
until  the  war  is  over  then  they  would  help  >ave  all  of  our 
friends  in  the  trenches.  No  one  should  object  to  doing  that 
when  we  see  our  fellow-workers  giving  ujj  tlieir  all  to  fight 
our  battles. 


S.ALE  OF   B()RIX(;s  AND  TuRXIX(iS  BV  SoiTHEKX  PACIFIC. 

— Tlie  Southern  Pacific  reports  that  S22.000  worth  of  bor- 
ings and  turnings  from  machine  tools  were  collected  and  sold 
from  its  shops  in  1917,  yielding  about  Sl,900  a  month.  Over 
a  million  dollars'  worth  of  scrap  materials  of  all  kinds  were 
sold  on  the  Pacific  system  in  1917  and  a  much  larger  amount 
was  reclaimed  for  new  uses. 


'Taken   from  the  proceedings  of  the  Cincinnati  Railway   C  !ul;. 


FIREBOX  REPAIRS* 

BY  GEORGE  AUSTIN 
General  losptotor  Boileri,  Atehison,  Topekm  A  Santa  F« 

Acetylene  and  electric  welding  are  rapidly  bringing  about 
a  complete  revolution  in  firebox  repairs.  Either  process  has 
it>  own  particular  field  to  which  it  seems  better  adapted 
than  others,  though  with  either  process  a  good  operator  will 
weld  an\thing  in  a  firebox.  There  is  no  trouble  with  half 
or  whole  sheets  or  small  parts  when  contraction  is  amply 
provided  for.  When  firebox  patches  are  to  be  applied  on 
parts  where  the  elastic  limit  of  the  plate  has  been  reached, 
which  i>  indicated  by  small  cracks  near  the  patch  being  ap- 
plied, do  not  weld  them;  a  patch  bolt  patch  leaves  no  con- 
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line  of  side  or  door  sheets  should  be  emergency  or  round- 
house jobs  only.  Conditions  and  experience  will  finally  govern. 

Piecing  flues  by  the  electric  Imtt  welding  process  is  verv 
attractive,  because  the  flue  is  not  wasted  near  or,  at  the  weld, 
in  fact  it  is  thicker.  Second:  there  is  no  smoke  or  noise 
from  welding  fires,  or  troul)le  with  bricking  up  furnaces. 
There  is  no  heat  used  except  when  taking  the  heat  and  that 
is  iiljout  twenty  seconds  to  each  flue.  The  process  promises 
to  become  the  standard  method  of  piecing  flues.  We  have 
about  200,000  of  these  welds  in  service  and  flue  failures  on 
account  of  bursting  are  not  increasing. 

Until  some  method  is  found  that  will  keep  the  flue  end 
dean  and  free  from  scale  accumulation  or  some  tool  devised 
for  knocking  it  off  without  disturbing  the  weld,  welded  flues 
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No.  I-  For  JVeiv  Ftues.  Shoiving 
Plain  End  for  Hancfuse. 


No.  2  -ShoivingRooncf Shank 
for  Use  m'/h  ^ir  Ham  men 


No.  4-  FbrArch  Flues  and 
Schmid^  Superheafer 
Tubes. 
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Noie: ^11  Bead/'nc^ Tools  must  con-      f      J 
form  fo  grage  afp/aces  markecT^-^ 


y ^16 + S/i H 

F/ue  Beading  Tool  Oage. 


Fig. 


X—X  /o  ir///f/n  .OOS' 
1 — Standard    Flue   Beading  Tools  and  Gage  for  the  Atchison,  Topeka   &   Santa 


Fe 


traction  strains;  it  will  need  to  be  worked  at  tirrjes,  but,  will 
n(jt  cause  a  failure.  Welding  transverse  cracks  in  the  top 
flanges  of  back  flue  sheets  has  not  been  reliable.  Welding 
side  and  door  sheet  cracks  has  been  disappointing,  except 
as  a  quick  repair  job.  It  may  be  that  we  will  improve 
present  methods,  but  at  this  time  a  strict  regard  for  high 
standards  and  to  prevent  failures  and  the  necessity  of  re- 
pairs, demands  that  welding  patches  and  crack$  in  the  fire- 

•Prom  a  paj  ?r  presented  before  Western  Railway  Gub.   i 


in  the  back  sheet  will  l>e  disappointing.  Where  feed  water 
carries  considerable  incrusting  matter,  the  scale  will  form 
regardless  of  how  the  flue  is  applied  and  overheating  is  cer- 
tain to  follow  and  the  weld  or  flue  will  break. 

WORKING  FLUES 

Flue  jjeads  should  be  maintained  small  and  compact,  free 
from  burrs  of  surplus  metal,  for  the  reason  that  excess  metal 
exposed  to  the  heat  of  a  firebox  al^sorbs  heat  in  proportion 
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to  its  area  and  bulk,  and  gets  out  of  harmony  with  the  other 
parts.  The  Santa  Fe  system  of  flue  beading  tools  consists 
of  four  sizes,  three  for  small  flues,  numbered  1,  2  and  3  and 
one  larger  size  for  superheater  tubes,  numbered  4.  These 
tools  come  to  us  from  the  manufacturer  drop  forged  and 
finished  to  gage  with  the  gage  number  stamped  in  the  side 
of  each.  All  tools  are  repaired  at  Topeka  shops;  there  is 
no  exception  to  this.  The  flue  beading  tools  and  gage  with 
dimensions  of  same,  standard  on  the  Santa  Fe,  are  shown 
in  Fig.  1.  When  flue  beads  get  large  for  a  No.  3  tool  they 
are  trimmed  back  to  a  No.  2.  Everv  reasonable  effort  is 
made  by  the  inspectors  to  keep  these  tools  strictly  to  g'age, 
and  where  this  is  done  properly  the  flue  beads  will  be  kept 
small  and  compact. 

Referring  to  incrustation  on  flues,  staybolts  and  firebox 
sheets,  the  best  tool  for  removing  it  from  the  flues  at  the 
sheet  is  the  sectional  or  prosser  expander.  For  setting  flues 
when  applying  them  we  use  sectional  expanders  from  B. 
9/16-in.  deep  for  j  _'-in.  sheet.  For  hot  work  or  reworking 
after  flues  have  been  beaded,  we  use  a  j/l-in.  expander  for 
a  y2-m.  .sheet.  '1  his  keeps  the  j)rosser  groove  hugging  the 
sheet.  W'e  use  a  3'_>-lb.  hammer  on  hot  work.  We  do 
not  encourage  the  smooth  type  of  expander  and  have  very 
few  in  use.  The  prosser  expander  has  been  mentioned  as 
being  the  best  tool  to  jar  the  scale  from  the  end  of  the  flue 
on  the  water  side.  The  objection  to  its  use,  is  that  it 
stretches  tlie  flue  holes  and  distorts  the  flue  sheet.  Some 
light  knocking  tool  should  be  designed  that  will  work  in 
the  prosser  groove  and  part  of  the  flue  in  the  flue  sheet  and 
not  disturb  the  outside  bead.  In  order  to  prevent  breaking 
or  splitting  the  flue  at  the  prosser  groove  or  breaking  the 
bead  or  welded  joint,  the  flue  in  the  sheet  will  have  to  re- 
ceive part  of  the  blow.  We  help  out  large  superheater  tubes 
which  in  hard  service  give  trouble,  by  applying  a  3/16-in. 
or  /4-in.  by  4-in.  wide  thimble  of  the  diameter  of  the  flue 
made  from  scrap  steel  or  sheet  iron.  It  is  not  welded.  It 
is  set  with  the  butt  joint  at  the  bottom  and  held  in  place 
with  a  flat  wedge  of  12  or  16-in.  gage  iron  driven  between 
the  flue  and  thimble  at  the  top..  The  thimble  absorbs  some 
of  the  heat  the  flue  end  would  otherwise  get  and  relieves  it 
from  overheating  to  that  extent.  When  one  end  of  this 
thimble  burns  off,  it  can  be  reversed.     It  is  believed  welding 


the  flues  to  the  back  sheet  will  be  an  improvement  on  that 
practice,  but  until  we  are  fully  equipped  for  welding,  we 
are  getting  some  help  from  applying  these  thimbles.  With 
the  above  mentioned  exception,  superheater  tubes  are  worked 
according  to  instructions  recommended  by  the  superheater 
manufacturers. 


CLOSE  QUARTER  DRIVE  AND  OLD  MAN 

BY  E.  A.  M. 

The  following  description  refers  to  a  device  used  in 
reaming  holes  in  close  quarters  at  right  angles,  such  as 
guide  bolt  holes,  saddle  bolt  holes,  etc.  It  was  made  in  one 
of  the  large  eastern  railway  repair  shops  and  has  given  good 
satisfaction. 

Referring  to  the  illustration,  1  is  the  main  casting,  of 
which  two  views  are  shown.  This  casting  has  holes  drilled 
at  right  angles  to  take  the  bushings  2  and  3,  which  are  made 
of  bronze.  The  driving  shank  4,  is  a  solid  piece  of  steel 
machined  at  one  end  to  make  the  bevel  gear  shown,  and  with 


One  Thus.  TholShtl.    IZTetff).  6 Ohm.  Ptkh. 

Device    Used   In    Reaming    Holes   at    Right   Angles 

the  other  end  made  into  a  standard  shank  to  suit  the  air 
motor.  The  driving  shank  is  a  running  fit  in  the  bushing  2 
and  is  held  in  place  by  the  nut  5.  A  fibre  washer  goes 
l)etween  the  shank  and  the  casting  and  is  pinned  as  indicated 
to  keep  it  from  turning. 

The  bevel  gear  6,  which  meshes  with  the  driving  shank 
gear  is  drilled  and  tapped  to  receive  the  reamer  socket  7 
and  another  fibre  washer  is  placed  between  the  socket  and 
the  casting. 

The  round  head,  left-handed  set  screw  8  screws  into  the 
reamer  socket  7  and  is  tightened  by  means  of  a  slot  in  the 
head.  It  is  for  the  purpose  of  preventing  the  gear  6  from 
unscrewing,  which  would  happen  if  tfie  reamer  got  stuck  and 
the  motor  was  reversed. 

Finally,  to  prevent  the  operator  from  catching  his  fingers 
in  the  gears,  the  guard  9  is  fastened  over  them  by  means  of 
3/16-in.  machine  screws.  Two  oil  holes  are  provided  to 
insure  proper  lubrication. 

In  practice,  the  use  of  this  close  quarter  drive  has  made  it 
possible  to  ream  many  holes  which  otherwise  would  have 
had  to  be  reamed  by  hand. 

OLD    MAN 

In  connection  with  the  close  quarter  drive  just  described, 
an  old  man  was  developed  which  is  also  shown  in  the  illus- 
tration. Its  construction  is  evident  and  it  serves  the  purpose 
of  slowly  forcing  the  reamer  into  the  hole,  being  much  better 
than  the  old  way  of  using  a  plank  and  blocking  on  the  engine 
frame  or  boiler. 


Shop  Scheduling  on  tHE  B.  R.  &  P. 


Output  of  the !  Shop  Has  Been  Materially  Increased 
and  the  Burdehs  of  Supervision  Havie  Been  Reduced 


NO  better  example  of  what  a  shop  scheduling  system 
can  do  in  increasing  the  output  of  a  shop  can  be 
found  than  on  the  Buffalo,  Rochester  &  Pittsburgh. 
For  the  five  months  following  the  installation  of  this  sys- 
tem at  the  Du  Bois  (Pa.)  shops,  the  output  was  in- 
creased 25  per  cent  over  the  corresponding  five  months 
in  the  previous  year  and  during  this  period  16  new 
fireboxes  were  applied  as  compared  to  11  in  1916. 
This   indicates  that  the   work  performed   during    1917   was 


Buffalo.  Rochester  A.  Pittsburgh  Railway  Company 

SCHEOmE  FM  LOCOMOTIVE  REPkIR  WORK  AT  DU  101$  SHOPS 

GCNCUL 

KMCMLU 
Ml 

iCTUU 
MT 

•  LA9KSHITH  SHOP-CoM. 

KMOUa 
Mt 

UTlfAt 
Ml 

EncuK  n  Shop 

Spring  rigging  to  machine  shop 

-      of  wbecb 

•Brake       , 

Whcch  »o  fiuchMict 

Ta.kforciMif-iHh.bop 



EafHicMtippeJ 

tank  shop               ' 

Frame  binders  closed 

Final  inapKiion 

AU  material  ontcftd 

CnCCTING   SHOP 

New  parts  delircrH  to  shop 

PBTtf  ro  ckaniof  vacs  aod  rctantcJ 

•      applied 

FrvM.  Wbeck,  etc..  cleaned 

Frames  applied  and  boltmg  completed 

Frame  binden  refitted 

•OILCn  AMD  TANK  SHOP 

Boiler  lagged 

Bwler  to  hotki  shop 

Jacket  applied 

Flues  to  luc  shop 

Steam  and  dry  pipes  completed 



"     n»dT  loi*hoi]tr 

*    applied  to  beilcf 

Cylinder  work  completed                  | 

Fire  hox  work  coa^>leted 

Valves  applied  complete 

Boiler  ready  (or  hydraulic  leal 

PiMont     "                                          ' 

Boder  returned  to  crcctii^  tlMp 

Gtiidei  and  crosibeads  up 

Aih  paa  completed 

Grates  applied 

Shoes  and  wedges  laid  out  and  sent  to  machine 

Saiokc  box  fixtufct  completed 

Spring  rigging  applied 

Tank  to  tank  shop 

Running  boards  up 

Tank  cistern  completed 

Cab  on  and  floor  applied 

Tank  ready 

Cab  work  completed  and  ready  for  test 

MACHINC  SHOP 

Driving  boxes  spotted  on  foumab  ' 

Wheels  ready  lor  enfine  (ires  and  hub  tiaen 

Engine  and  trailer  truck  work  completed 

Drtvinc  boaes  to  machines 

box  braases  to  ouchinc 

Engine  wheeled 

prcsaed  in  boae* 

Shoes,  wedges  and  binders  up 

boxes  ready  for  cnfinc 

Motion  work  erected 

Shoes  and  wedges  planed  to  marks 

Valves  set 

Rocker  boxes  refitted 

Rods  completed 

Spnnc  nU'flC  to  floor 

Rods  applied 

Brake  riccinf  to  floor 

Brake  rigging  up 

Valves  and  ptstoos  l«  macbmei 

Hand  raih  up 

Valwfl  ready  for  airnc 

Pipe  work  completed 

Pmom 

Lighting  equipment  applied  complete 

Croaahead  and  guides  to  macbinea 

Stoker  repaired  and  applied 

Guides  ready  for  engine 

Front  end  and  door  on 

Crowkead  ready  (or  engine 

Eccentric  straps  (o  machine 

Couplers,  levers,  steps  and  grab  irons  applied 

floor 

Engine  painted 

•  LACKSMITH  SHOP 

Engine  and  teiulcr  out  and  coii|^ 

Frame  to  smrth  shop 

Engine  fired 

"  macbtac  »hop 

Safety  vahre  set 

cnrnc 

Air  and  steam  beat  completed  ^mi  tested 

Rods  to  mitb  fbop 

Engine  broken  m  or  white  leaded 

returned  to  rod  sbop 

I 

1 1 1 

Fig.  1 — Schedule  for  the  Locomotive  Repair  Work 

considerably  heavier  than  that  during  the  corresponding 
period  in  1916.  Further,  the  work  was  done  with  less  than 
a  five  per  cent  increase  in  the  total  forces  and  in  spite  of  the 
fact  that  approximately  80  trained  men  were  lost  on  account 
of  the  draft  and  their  places  filled  with  menl  and  women  of 
lesser  skill.  In  addition  to  this  the  systent,  together  with 
action  which  prevented  crowding  the  shop  With  locomotives, 
made  it  possible  to  decrease  the  average  number  of  working 
days  per  locomotive  by  over  30  per  cent.  This  of  itself  is 
a  very  important  factor,  particularly  at  this  time  when  loco- 
motives are  so  much  in  demand. 

During  the  five  months  period  in  1916  referred  to  above, 
before  the  shop  scheduling  system  was  put  into  effect,  80 
locomotives  were  repaired,  each  locomotive  being  held  in  the 
shop,  an  average  of  38.7  days,  making  a  total  of  3,096  loco- 
motive days.     During  the  same  months  in  1917,  after  the 


shop  sche(^uling  system  had  been  put  into  effect,  102  loco- 
motives were  repaired,  each  locomotive  being  held  in  the  shop 
an  average  of  25.4  days,  making  a  total  of  2,591  engine 
days.  These  figures  show  that  while  22  more  locomotives 
were  repaired  under  the  shop  scheduling  system  during  the 
five  months,  there  was  a  decrease  of  505  engine  days  for 
engines  heid  during  that  period.  With  locomotives  worth  at 
the  present  time  $50  per  day,  this  means  a  saving  of  $25,250 
in  the  valijie  of  locomotives,  and  in  addition  ;o  this  22  more 
locomotivek  were  put  through  the  hops.  With  the  shop 
scheduling  system  it  was  possible  to  put  the  locomotives 
through  tlje  shop  faster  and  with  less  delay,  with  the  result 
that  wher^  an  average  number  of  approximately  27  locomo- 
tives were  ixx  shop  in  the  five  months  in  1916,  an  average  of 
only  nineteen  were  in  the  shop  during  the  corresponding  five 
months  in'!  19 17. 

A  shop  scheduling  system  permits  of  definitely  laying  out 
the  work  to  be  done  on  each  locomotive  well  in  advance  of  its 
going  to  t|ie  shop,  of  ordering  and  securing  the  material  for 
the  repair^,  of  fixing  the  time  when  each  part  of  the  work 
to  be  donq  on  the  locomotive  should  be  completed  and  of  ar- 
ranging wfith  each  department  for  the  completion  of  that 
work  so  there  will  be  no  delay  between  any  of  the  various 
steps.  Where  this  is  done  properly,  each  operation  will  be 
performed  in  logical  sequence,  which  is  particularly  neces- 
sary in  any  railway  shop.  The  figures  above  show  what  can 
be  accomplished  where  such  definite  plans  are  laid.  To  put 
locomotives  through  a  repair  shop  without  a  definite  plan 
and  schedule  is  like  starting  trains  out  of  a  terminal  without 
despatching,  train  rules,  orders  or  signals. 

With  no  definite  system  in  a  shop  a  locomotive  is  often 
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Stripped  pefore  some  of  the  necessary  material  is  ordered. 
The  locoipotive  is  tied  up  while  such  new-  material  is  secured 
and  prepared  for  application.  It  is  impossible  to  properly 
plan  for  labor  requirements  and  these  are  constantly  being 
changed  to  the  detriment  of  the  various  departments.  The 
foremen  and  the  general  foreman  have  a  great  burden  in  that 
they  act  more  or  less  as  a  clearing  house  and  are  constantly 
going  frmn  one  department  to  another,  as  the  occasion  de- 
mands. There  is  a  general  lack  of  co-ordination  between  the 
different  jdepartments  through  no  fault  of  their  own  perhaps, 
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l)Ut  simply  i^ecause  without  some  plan  or  system  their  work 
will  Ijecome  conyested. 

Where  a  definite  plan  or  system  is  followed,  the  shop  is 
well  advi-Nfd  as  to  the  repairs  to  be  made  on  the  locomotive 
Ijefore  it  comes  to  the  shop,  arrangements  are  made  in  ad- 
vance with  the  different  departments  for  the  work  to  be  done, 
a  date  is  set  on  which  each  sub-division  of  the  work  should 
be  completed  and  the  plans  are  so  arranged  that  before  the 
re[)air>  are  started  on  the  locomotive  it  is  seen  that  there  will 
be  no  conflict  with  work  to  be  done  for  other  locomotives. 

The  system  used  on  the  B.  R.  &  P.,  while  not  elaI)orate,  is 
well  defined.  It  was  installed  under  the  direction  of  H.  C\ 
Wood) (ridge,  assistant  to  the  general  manager  of  that  road. 
From  four  to  six  weeks  before  a  locomotive  is  to  be  shopi>ed, 
the  local  master  mechanic  or  shop  superintendent  and  road 
foremen  of  engines  are  re(|uired  to  advise  the  shop  at  which 
tlie  repairs  to  the  locomotives  are  to  be  made  concerning  the 
work  which,  so  tar  as  they  know,  will  be  re(iuired  on  the 
locomotive,  directing  attention  particularly  to  such  repairs  as 
will  require  new  material  or  machining,  or  extensive  boiler 
work,  etc.  This  report  is  given  to  the  scheduling  supervisor, 
who  keeps  a  record  of  the  date  the  new  material  is  recjuisi- 
tioned  from  the  stores  de|)artment  and  adds  to  it  the  reports 
made  by  the  locomotive  inspectors  as  a  locomotive  reaches  a 
shoj>. 

For  this  work  he  has  a  large  form  ruled  into  small  squares, 
the  vertical  columns  representing  the  days  of  the  month  and 
the  horizontal  columns  representing  the  different  items 
shown  in  Pig.  1.  By  means  of  this  form  it  is  possible  for 
the  despatching  supervisor  to  so  plan  the  work  of  the  shop 
that  no  one  department  will  become  congested.     For  instance. 


the  various  parts  shall  be  completed,  a  schedule  for  the  re- 
pair work  is  made  out  for  each  engine  on  the  form  shown 
in  Fig.  1,  on  which  is  shown  the  date  on  which  a  particular 
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Fifl.  3 — Form  for  Following   Up   Material  Shortage 

job  is  to  be  finished.     This  form  is  given  to  the  various  fore- 
men throughout  the  shop. 

It  is  the  duty  of  the  .scheduling  supervisor  to  follow  the 
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Fig.  4 — Progress    Board    Showing    the   Condition    of   the   Shop    Work 


this  form  ma}  indicate  that  two  locomotives  are  to  be  wheeled 
on  the  tenth  day  of  the  month.  The  scheduling  supervisor 
will,  therefore,  not  .schedule  another  engine  to  be  wheeled  on 
that  daw      This  plan  is  followed  on  all  of  the  principal  op 


work  through  the  shop  carefully  and  at  the  end  of  each  day 
he  checks  uj)  the  work  with  the  schedule,  and  when  the  work 
is  done  he  fills  in  the  date  in  the  "actual  day"  column  on 
his  cop\-  of  the  form  referred  to  above.     In  case  the  work  is 


erations.     Having  thus  determined  upon  the  dates  for  which     not  done  according  to  schedule,  a  report  is  made  to  the  shop 
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vai)erintendent  with  a  detailed  explanation  of  the  cause  of 
tiie  delay  on  another  form  shown  in  Fig.  2,  together  with  the 
ijiforniation  as  to  when  the  work  will  be  completed.  In  this 
wav  the  shop  superintendent  has  a  definite  check  on  the  work 
LMji'ng  through  the  shop  and  is  thus  advised  definitely  each 
day  as  to  just  what  details  require  immediate  attention  in 
order  that  work  may  progress  as  planned. 

The  scheduling  supervisor  also  watches  closely  the  ma- 
ti-rial  required  for  repairs  and  is  in  constant  touch  with  the 
local  storekeeper.  Another  form,  shown  in  Fig.  3,  is  filled 
out  each  day  showing  the  material  that  should  be  in  the  shop, 
but  which  has  not  arrived.  This  is  sent  to  the  division  store- 
keeper and  a  copy  to  the  general  storekeeper.  This  brings  to 
the  attention  of  the  stores  department  the  material  that  is 
urgently  needed  and  gives  them  an  opportunity  of  concentrat- 
ing on  it  so  that  the  output  of  the  shop  will  not  be  interfered 
uith.  Such  a  system  has  worked  to  very  good  advantage  at 
the  Du  Bois  shops  and  the  stores  department  is  very  anxious 
to  obviate  any  delay  where  it  is  possible  to  do  so. 

A  progress  board,  such  as  shown  in  Fig.  4,  is  maintained 
at  the  office  of  the  general  foreman,  superintendent  motive 
power  and  the  general  manager.  This  board  contains  racks 
in  which  are  placed  blocks  or  cubes  having  the  numbers  of 
the  locomotives  on  them.  A  separate  rack  is  provided  for 
each  class  of  repairs,  boiler  shop  work,  roundhouse  work,  etc. 
These  racks  are  divided  into  days  which  show  the  number  of 
days  these  locomotives  have  been  in  the  shop;  for  instance, 
locomotive  606  is  in  the  shop  for  class  1  repairs  and  has  been 
in  the  shop  15  days.  These  cubes  have  different  colored 
faces;  the  white  face  shows  that  the  locomotive  is  going 
through  the  shop  on  schedule  time,  the  red  face  shows  that 
it  is  being  delayed  for  lack  of  material,  the  yellow  face  shows 
that  it  is  being  delayed  in  the  machine  shop;  blue,  boiler 
shop;  black,  blacksmith  shop;  green,  erecting  shop;  green 
and  yellow,  rod  shop ;  green  and  white,  pipe  shop ;  green  and 
black,  wheel  shop.  The  combination  colors  are  applied  by 
sticking  yellow,  white  or  black  papers  on  the  green  side 
of  the  blocks.  Thus  the  mechanical  department  officers  can 
tell  at  a  glance  the  condition  of  the  shop  and  just  why  any 
locomotive  is  being  delayed.  The  racks  at  the  bottom  of  the 
board  show  the  numbers  of  the  locomotives  that  have  gone 
through  the  shop  by  months,  for  the  previous  six  months. 

The  results  obtained  from  the  installation  of  this  sched- 
uling system  have  fully  justified  its  existence.  The  shop  men 
are  enthusiastic  over  it  and  it  relieves  the  general  foreman 
and  the  shop  superintendent  of  a  great  deal  of  trouble.  It 
gives  them  a  much  clearer  idea  of  the  performance  and  the 
workings  of  the  shop  than  they  ever  had  before.  It  gives 
them  an  opportunity  to  put  their  time  on  the  larger  questions 
of  shop  management  and  relieves  them  of  a  tremendous 
amount  of  detail  work.  Such  a  system,  to  be  a  success,  must 
be  directed  by  an  able  and  wide-awake  supervisor.  He  must 
be  a  man  of  a  systematic  nature,  somewhat  of  a  diplomat 
and  one  who  is  able  to  handle  detail  work.  The  success  of 
the  system  at  Du  Bois  is  due  to  the  fact  that  they  have  such 
a  man  in  charge  of  the  despatching,  and  to  the  full  co-opera- 
tion of  everybody  in  the  shop. 


The  W.\r  Savings  Stamp  Campaign. — A  circular  issued 
by  the  War  Savings  Stamp  Trade  News  Committee  states 
that  for  their  respective  first  three  months  the  American  War 
Savings  Stamp  campaign  is  running  ahead  of  the  English 
campaign,  a  direct  comparison  showing  that  during  this 
period  England  disposed  of  $11,293,000  of  these  securities 
and  the  United  States  $75,944,417— about  $2,000,000  a  day. 
The  money  already  put  at  the  service  of  the  government  by 
the  buyers  of  War  Savings  securities  has  transferred  from 
millions  of  citizens  to  the  national  treasury,  command  of  the 
labor  and  materials  to  build  a  fleet  of  about  one  hundred 
5,000-ton  ships. 
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Foreman  of  Freight  Car  Repairs 


o  devices  briefly  described  in  the  following  article 
for  use  in  repairing  cars  on  the  Southern,  and  the 
of' manufacturing  them  has  been  repaid  many 


:it 


he  saving  in  labor  effected. 


YC^KE  FOR  REMOVING  ELLIPTIC  TRUCK  SPRINGS 

The  ycjke  illustrated  in  Fig.  1  is  made  of  1-in.  by  4-in.  iron, 
with  the  ^nds  bent  in  forging  so  they  will  hook  in  the  pedestal 


Fig.  1 — Yoke  for  Use  In  Removing   Elliptic  Truck  Springs 

jaws.  It  is  usually  necessary  to  remove  the  side  bearing, 
and  the  yoke  when  in  place  will  extend  above  the  truck  bol- 
ster. A  journal  jack  is  placed  between  the  yoke  and  the 
bolster  and  the  elliptic  springs  compressed  until  a  band  of 
suitable  size  may  be  slipped  on  and  hold  the  springs  in  com- 
pression. The  jack  may  then  be  released  and  the  springs 
easily  removed.  The  band  is  made  of  5/^ -in.  by  4-in.  stock, 
and  its  size  depends  on  the  class  of  spring  to  be  removed. 
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Fig.  2 — Arrangement  of  Jacks  for  Use  In   Changing  Truck  Wheels 

Elliptic  springs  may  be  removed  by  the  use  of  this  yoke  with- 
out takii|g  the  truck  from  under  the  car. 

i 

jI^CKS  for  applying  PASSENGER  CAR  WHEELS 

In  rertioving  the  wheels  from  passenger  car  trucks,  the  old 
method  of  jacking  and  blocking  up  was  not  only  slow  but 
dangeroiis,  and  the  arrangement  shown  in  Fig.  2  was  devised 
to  remedv  this  condition. 

Two  15 -ton  pump  jacks  were  mounted  on  extension  bases, 
as  shown  in  Fig.  2,  and  the  racks  removed  and  replaced  by 
longer  opes,  which  would  give  a  total  lift  of  48  in.  The 
upper  part  of  the  racks  in  each  case  was  provided  with  a 
jaw  to  hold  one  end  of  the  reinforced  cross  beam.  The  chains 
shown  are  for  the  purpose  of  chaining  up  the  trucks.    Small 
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l<ut   -■-i.'.;  i;       . '  .:u-«    wiilinut    -(iiuf  |)l;iii  ( ir  -\ -tcin  lluir  unrk 
\vi}l  J  o  ':•■..     <*nL'<-t<<l. 

W  p.- r  'irniiiu-  plan  or  ^\-ti-m  i>  t'ltilowcd.  tin-  -li()|)  i^ 
ui'll  .nlv;-M'j  ;i:»-  ti»  tlu'  n|i.iir--  Id  Kc  inailr  nii  tjir  Im  (iinotivr 
1  ictV>rf  J*  <  » inH—  to  tile  -li<i|i.  arraiimiiuiit-  aii'  iiia<lf  in  ad- 
v;tJ1«  V  Avitivrtiir  (lifhniit  t|i|>aniiuiit»  for  \\u'  work  to  Ik-  dom-. 
.»  «l;itV- {••  -H  on  uliiili  ta*  li  -iiK  divi-ioii  of  ilu-  work  -lioidd 
!•»■  <  itinr-Krvd  and  tlu-  plan-  arc  -o  arraniiid  tliat  lufori'  tlic 
n-jtair"  ar^  -tart  rd  on  tin-  lo(  omotivc  it  i-  -ccn  thai  tlurr  will 
Ik'  no  .  •  r-:'i.  I  with  work  lo  l.c  done  for  otlur  lo((»inoti\i-. 

rill-  -y-Ti-ni  ii-(d  in  lln  11.  k.  ^.  I'..  uinK-  not  claKoratr.  i- 
•vvtll  d^'l'!l^''^i-  It  \\''-  iii>tallvd  undi-r  llu-  din-dion  of  II.  (' 
\\  Ota  li-rit  1:^1 ;  .t--i-tant  to  tlir  ufiural  niaiiam'r  of  lliat  road. 
|-  roiii  t'our  tv;  ••K  uctk-  ln-f<irr  a  loi  oniot  ivi-  i-  to  ix  -lio|)prd. 
till  I'.'.  .  ;rt-ur  mn  iianii  or  -iio|i  -u|urinlrndinl  ami  road 
for«  iiu-ti  «-f  Vii'^iiiii--  arc  ii-i|iiin-d  to  advi-t-  ilic  -liop  at  \\lii»h 
tiu-  ri-jiair-  to  ihv-  In cnioiixc-  an-  to  in-  inaiii-  (dmi-rniiiL;  tin- 
Uiifk  Aviiii.'li,  "ij  far  a-  tin  \  know,  will  In-  rc<|uir(-d  on  tlu- 
Inimiii.'t.ivv-.  Viirn  tint:  atti-ntioii  parlii  ularl\  to  -ut  li  repair-  a- 
wil!  rojuin*-  new  material  or  mac  liinini;,  or  t-\tiMi>ivi-  IdiiUr 
work,  t.*'.;  /rhi>  ri-port  i>  ^ivin  to  tin-  -ilu-dulinu  >ii|Hrvi-()r. 
w  ho  kivrr*  At  ri'iord  of  ilu-  dati-  tlu-  nrw  material  i-  rfi|iii-i 
lioned  frt-m  tlu-  -ton--  (K-parlnu-nt  and  add-  to  it  the  nport- 
nia>ir-.liy.  the  lotdinolixt-  in-pei  tor-  a-  a  1«h oniolive  reaehe-  a 
-hop.'      ■     ' 

I-or  thi-  Work  he  ha-  a  lar^e  form  ruK-d  into  -mall  -ijiiare-. 
the  vert  it  a]  toluinn-  n-pri'-entini;  the  day-  of  the  month  and 
tlu  hori/oiital  eolumn-  repri'-entini,'  the  diffin-nt  item- 
-h'iwii  in  I'iu'.  I.  I\\  mean>  of  thi-  form  it  i-  po— ildi-  for 
till-  «iv-I>itT<  liiiu:  -upervi-or  to  -o  plaji  the  work  of  the  -ho|i 
that  iHroiie  department  will  lii-(ome  eonu*'~li'<l.      lor  in-taini-. 


tlu-  variou-  part-   -hall   l.e  <omj)leled,  a  M'hedule  for  the 
pair   work    i-   made   out    for  eat  h   en^iiu-  tm   the   form   -In:, 
in  liL:.  1.  on  whitii  i-  -howii  tlu-  tlate  on  whiih  a  partirul  f 
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Tig.    3 — Form    for    Following    Up    Material    Shortage 

it)li  i-  to  lie  tlni-lu'tl.      I'lii-  form  i-  i^iven  to  the  variou-  fore- 
men  throughout   tlu-   -hf|i. 

It    i-  tlu-  duty  of  tlu-   -tlu-dulin'j   -uper\i-t)r   tt)   f()llt)w  the 
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Fig.    4 — Progi'ess     Bo.Trd     Showinq     the    Conciltion     of    the     Shop     Work 


ihi-  fi-rm  iiia_\   inili«alt   thai  iwo  Itn  omotixt--  are  to  he  wheeli-il  work  throUL:!)  the  -hop  tan-fulh   aiitl  at  tlu-  tiul  of  eai  h  da\ 

t»n.  the  li-iith.  tiay  of  the  moiiih.       The  -theiluliim  -upirvi-i>r  he  ehe.  k-  up  the  work  with  tlu-  -t  heduli'.  and  when  tlu-  work 

will".;  tlu-retort.-.  iu)l  .-t  hi-tjule  aiuitlu-r  t-iii,'iiu-  tt)  he  wheeK'd  on  i-  done  he   fill-   in   the  dale  in   the  ""aitual   tla\ "'  tolumn  oil 

th;i;t  •i.r''        Ihf-  [vhm   i-  Itilltiwi-tj  tn  all  tif  tlu-  print  i|)al  op  hi-  'opy  of  the  ft>rm  referred  tti  ahove.      In  lase  the  wt)rk  i^ 

fniT'ir.-       II  iviiiL'  thu-  dt-termiiu-d  uiMin  the  thitt--  for  whith  not  tjoiu-  attonliiu,'  to  -eiu-dule.  a  report  i.-  made  to  the  >h(»ip 
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iitriiitiixk-nt    uitli    a    <lfl:iilr(l   cxjilallation   of   the  r;iu.-e  of 

(k'la\  on  .motliLT  form  -Ikjwii  in  I-"i,L,'.  2,  logetlK-r  with  tin.- 

lormalinn  ,i-  to  wlun  tiir  work  will  l>t'  completed.      In  llii- 

v  the  -h<i'  -uiurinteiidrnt  lia>  a  definite  cheek  on  the  \v<jrk 

iim  throutili  the  ~ho[t  and   i~  ihu-   ad\  i>ed  definitelx'  each, 

\    a>  to   iu^t   what  detail-   ri'juire   immediate   attention  in 

id-  llial  work  may  pro'jre-.-  as  planned. 

I  lie    -<  liedulinu'    .-upervi-or    al.-o   watclK>    clo>el}    the  ina- 

r,il  rr.|uire<l  f<ir  n-pair-  and  i-  in  lon^lant  touch  with  the 

,..,  al  .-ton-keeper.     Another  form,  shown  in  V'vj..  .^.  is  I'dled 

f:  It  each  day  -howin^  tiie  material  that  .-hould  ite  in  the  -hop, 

,;  uliii  li  li.t-  not  arrive<l.      I'his  is  sent  to  the  division  -li>re- 

kveper  and  a  cop\-  to  the  i^eneral  storekeeper.      This  l.riiiLT-  to 

the  attention   of  the  stores  department   the  material   thai   is 

'.:i:cntlv  neede<l  and  izive-  them  an  o[»portunity  of  concentrat- 

-  ()n  it  -o  that  the  outjait  of  the  shoj)  will  nut  be  interlVred 

v.ilh.     Such  a  system  ha-  worked  to  very  good  advantage  at 

■'•'.K-  Du  Hois  -ho}»s  and  the  stores  department  is  ver)   anxiou- 

•  uliviate  any  delay  where  it  i-  |«)--il)le  to  do  so. 

.\  proLjre--  lioard.  -uch  as  shown  in   l  ig.  4.  is  maintained 

■   die  otlhr   cf  till'  u'en<Tal   f(jreman,   superintendent   motive 

Muer  and  the  general  manager.      This  lioanl  <oiUains  rack- 

;ii  whidi  arc  placed  1»1<«  k-  or  culics  having  the  nuniliir-  of 

in-  lotomotives  on  them.     A   -eparate   rai  k   is  jjrox  ided    f(jr 

I.  li  (.hiss  of  re[iairs,  Itoiler  sho[)  work,  roundiiou-e  work,  eti . 

i  liese  rack-  are  divided  into  da_\s  wliiJi  show  the  numl»er  (jf 

(Javs  these  locomotives  have  laen  in  the  shop;   for  in-tance, 

locomotive  oKo  is  in  the  shop  for  class  1  rei)airs  and  has  been 

in   the   shoji    ]S    days.       These   cubes   have   differeiu   colored 

face-:    the   white   face   -how-   that   the   locomotive     is    going 

through  the  shop  on  schedule  time,  the  red  face  shows  that 

ii  i-  Ijeing  dehiyed  f<^r  lack  of  material,  the  yellow  face  shows 

•hat  it   is  being  delayed   in  the  machine  shop;   blue,  boiler 

siiop;   black,   blacksmith   shoji;    i;reen.   erecting  shop;   green 

and  yellow,  rod  shop;  ureen  and  white,  pipe  shop;  green  and 

lack,  wheel  -hojc      I'lie  combination  colors  are  applied  by 

Milking    \ellow.    white    or    black    pajiers    on    the    green    side 

if  die  bloi  k-.      Thu-  the  mechanical  department  officers  can 

11  at  a  glan<e  the  umdilion  of  tlie  shop  and  just  wli}    an}- 

hMomotive  is  beinu  dela}ed.      The  raiks  at  the  bottom  of  the 

'(lard  <how  the  numbers  of  the  hKomotives  that  have  gone 

•iirough  the  -hop  b\   month-,  for  the  jirevious  six  months. 

rile  result-  oi»tained  from  the  installation  of  this  sched- 

iliim  systiin  have  full}  ju-tilled  its  existence.    The  shopmen 

ire  enthu-ia-ti>:   over  it  and   it  relieves  the  general    foreman 

and  the  sho]i  superintendent  of  a  great  deal  of  trouide.      It 

gives  them  a  mu<  h  clearer  idea  of  the  performance  and  the 

w(jrkings  of  the  .-^liop  than  they  ever  had  before.      It  gives 

them  an  (tpportunity  to  [lUt  their  time  on  the  larger  questions 

'if  shop  manaLiement   and  relieves  them    of    a    tremendou- 

amount  of  detail  work.     Such  a.  system,  to  be  a  success,  must 

!'<■  directed  ]>v  an  able  and  wide-awake  supervi-or.     He  mu-t 

i>e  a  man   of  a   -\-tematic  nature,  somewhat  of  a   diplomat 

uid  (jne  who  i-  able  to  handle  detail  work.     The  success  of 

the  svstem  at  Du  Bois  is  due  tc)  the  fact  that  thev  have  such 

man  in  charge  of  the  de-patching,  and  to  the  full  co-opera- 

lon  of  evervbody  in  the  shop.    ,       :  .  .,. 
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BOK  S.WING  l)H\  ICr:S  ON  THE 
SOUTHERN 


»V  J.  «).  JOHNSON 

S      Foreman  'if    Frcittlu  (lar  Ktpairs 


vo  devices  brietly  dc-^rribed  in  the  following  article 
le  for  u-e  in  rejiairing  cars  on  the  Southern,  and  the 
i-t  of  manufacturing  tluni  has  r>een   repaid   many 

the  -avin-j  in  labor  elYn  te<l. 


>K 


1<<H  Ki  .\n«\I\«.  1  I  l-H^HC  TKi'eK  sPkIN',- 


.ke  illustrated  in  I  ig.  1  is  made  of  1-in.  li\  4-in.  iron, 
ends  bent  in  forging  so  the\-  will  hook  in  the  pedestal 


Fig.    1 — Yoke  for   Use   m   Removing    Elliptic  Truck   Springs 

jaw-.  It  is  Usually  ne<c--ary  to  remove  llie  >ide  Jjearing. 
and  the  }c»ke  when  in  place  will  extend  aU)ve  the  truck  bol- 
-ler.  A  journal  jack  is  placed  between  the  }oke  and  the 
bolster  ipid  the  elliptic  sj)rings  compressed  until  a  band  of 
-uitable  si/e  may  I>e  slipped  on  and  hold  the  .springs  in  com- 
I ires-ion  The  jack  may  then  l>e  released  and  the  sjirings 
ca-il}"  removed,  ihe  band  is  made  of  "^s-in.  by  4-in.  stock. 
and    it-  hi/.e  depend-  on  the  cla-s  of  spring  to  Ix;  removed. 


Fig.    2— A 

Klliptic  : 
out  takii 


rrangement   of   Jacks   for   Use    in    Changing   Truck   Wheels 

jirings  ma}'  be  removed  ly  the  u-e  of  tlii-  \<ike  with- 
g.  the  truck  from  undc r  the  car. 


1  ill    W.\R  Savin"<.s  Staxu'  (  .\Mi'.\it;.\". — A  circular  is-uecl 

•\    llie  War   Saving-   Stamp   Trade  News   ("ommittee   state- 

iiat  for  their  respective  iirst  three  months  the  American  War 

"^avin<i>  Stamp  campaign   is  running  ahead  of  the  English 

ampaign,    a    direct    comparison    showing    that    during    thi- 

'criod  Kmiland  di-po-ed  of  $11,29.3,000  of  these  securitie- 

>nd  the  United  States  87.^.944.417— al)Out  82.000,000  a  day. 

i  he  money  already  put  at  the  service  of  the  government  l>y 

he  l)uyers  of  War  Savings  securities  has  transferred  from 

nillions  of  citizen?  to  the  national  trca>ur>-.  command  of  the 

labor  and  materials  to  build  a  fleet  of  about  one  hundred 

5.<»(»0-ton  .-hips. 


1  UKS   Kok   AIMM.MN*.    I' AS^IFNT.FR   TAI?   Will  J  I  - 
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iving  the  wheel-  from  [jassenger  car  trui  k-.  the  old 
it  jacking  an<l  blo«  king  up  was  not  onh  slow  but 
s.  and  the  arraiigement  shown  in  Fig.  2  was  devised 
i"  this  condition. 

-ton  pump  jacks  were  mounted  on  extension  bases. 

in  Fig.  2,  and  the  racks  rem<jved  and  rc-placed  by 

s.  which  would  give  a  total  lift  of  4>1  in.     The 

^rt  of  the  racks  in  each  ca>e  was  provided  with  a 

one  end  of  the  reinforced  cro^s  Warn.    The  chains 

e  for  the  purposi^'  of  chaining  up  the  true  k-.     Small 
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truck  wheel?  attached  to  the  lower  end  of  the  extension  frames 
make  it  easier  to  move  tlie  jacks  from  place  to  place. 

In  operation,  the  truck  ready  to  lift  is  run  under  the  cross 
beam  and  chained  to  it.  The  truck  is  then  jacked  up  and  48 
in.  will  be  found  sufficient  so  that  the  wheels  may  be  removed 
without  interfering  with  either  the  brake  beams  or  the  hangers. 


TWO  VALUABLE  HOSE  DEVICES 

BY  E.  S.  NORTON 

The  Xew  York,  Chicago  &  St.  Louis  practice  in  renewing 
and  clamping  air  hose  is  of  special  interest  because  !two 
machines  which  were  developed  for  the  work  have  pr(^ved 
great  time  savers. 

In  pressing  the  coupling  and  nipple  into  the  hose,  a 
machine  shown  in  Fig.  1  is  used.  It  consists  of  a  movable 
carriage  C,  mounted  on  a  runway  DD,  consisting  of  two 
pieces  of  :?8-in.  by  1^-in.  iron,  suitably  bent  and  bolted  to 
the  bench.  The  carriage  has  a  hinged  cover  or  clamp  which 
is  securely  held  down  by  the  taper  wedge,  as  shown.  At 
the  left-hand  end  of  the  runway  there  is  a  block  E,  which  is 
recessed  to  receive  and  hold  the  hose  coupling.  At  the  right 
end  there  is  an  8-in.  by  12-in.  brake  cylinder  with  a  piston 
rod  so  arranged  that  the  hose  nipple  will  just  slip  on  over 
the  end  and  come  up  against  the  shoulder  F. 

The  supply  of  air  to  and  from  the  cylinder  is  controlled 
by  the  cutout  cock,  which  has  a  release  port  drilled  in  the 
side.  With  the  handle  in  one  position  this  port  is  closed 
and  air  is  admitted  to  the  cylinder;  with  the  handle  in  the 
other  position,  the  air  is  shut  off  and  that  already  in  the 
cylinder  is  allowed  to  escape  through  the  release  port. 

In  operation  the  hose  is  placed  in  the  carriage  with  an 
equal  length  projecting  on  either  side,  and  is  firmly  held  in 
place  by  the  hinged  clamp  and  tapered  wedge.  The  air  pres- 
sure is  then  applied,  and  as  the  piston  is  forced  to  the  left, 
the  nipple  is  pressed  into  the  hose.  A  further  travel  of  the 
piston  moves  the  carriage  to  the  left  and  forces  the  other 
end  of  the  hose  over  the  coupling.     As  a  4-in.  travel  of  the 
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Fig.  1 — Device  Used  in  Pressing  in  Air  Hose  Nippies  and  Couplings 

piston  is  sufficient  for  this  work,  a  suitable  block  has  been 
j)laced  inside  the  cylinder  to  shorten  the  stroke.  After  the 
nipple  and  coupling  have  been  pressed  into  an  air  hose,  it 
goes  to  the  ne.xt  machine,  which  is  conveniently  located  at 
the  same  bench  and  shown  in  Fig.  2. 

This  machine  is  used  to  press  the  hose  clamps  together 
and  hold  them  while  the  bolts  are  being  tightened.  It  con- 
sists of  an  8-in.  by  8-in.  air  cylinder  B,  mounted  on  two 
4-in.  by  6-in.  sills,  which  are  placed  on  the  floor  under  the 
bench  and  securely  bolted  to  it  by  the  ?^-in.  rods  shown.  A 
metal  crosspiece  is  screwed  on  the  end  of  the  piston  rod  and 
drilled  and  slotted  at  either  side  to  receive  the  connecting 
arms  C  and  suitable  pins.  The  arms  C  are  in  turn  connected 
to  the  levers  B,  which  project  up  through  two  slots  in  the 
bench  and  are  pivoted  at  the  fulcrums  FF.    The  upper  ends 


of  the  levers  are  forged  to  form  the  jaws  of  the  machine,  and 
the  fulcrums  are  reinforced  by  e.xtra  clamps  to  give  greater 
rigidity.  The  supply  of  air  to  and  from  the  brake  cylinder 
is  controlled  by  a  cutout  cock,  as  explained  in  Fig.  1. 

It  is  obvious  that  with  the  arrangement  and  relative  pro 
portion   of  the   arms   and  levers   shown,   an   upward   move- 
ment of  the  piston  will  result  in  the  jaws  of  the  machine 
coming  together  with  considerable  force. 

In  operation  the  hose  and  clamp  are  placed  between  the 
jaws,  with  the  jaw  points  striking  the  offsets  on  the  hose 
clamp.     Air  pressure  is  then  apj)lied,  which  results  in  press- 


Hose  Z'ornp. 


Air  Line 


Fig.  2 — Arrangement  for  Use  in  Clamping  Air  Hose  to  Coupling 

ing  the  hose  clamp  together  and  holding  it  firmly  around 
the  hose  while  the  bolt  is  being  tightened.  After  the  hose 
has  been  removed  from  the  machine  and  the  end  of  the  bolt 
cut  off,  it  is  ready  for  service. 

Both  of  the  machines  just  described  have  proved  valuable 
jjecause  of  the  reduction  in  the  time  required  to  fit  up  hose. 


ACH.  THEYVE  GOT  OUR  RANGEMAIN' 


How  Jack  Wingate  Secured  a  Raise 

What   Is   the   Matter  with   the  Supervision  in   the 
Mechanical  Department?     Read  jthe  Answer  Here 


BY  HARVEY  DE  WITT  WDLCOMB 


PHEW!  It  was  the  beginning  of  another  hot  day  in 
August.  As  Jack  Wingate,  the  general  roundhouse 
foreman  at  Collins,  wiped  his  face  with  a  piece  of 
waste,  he  wondered  how  much  longer  he  could  stand  the 
terrific  strain  under  which  he  was  working. 

Business  was  heavier  than  usual  and  in  addition,  the 
weather  was  hot,  in  fact  had  been  so  hot  for  the  past  two 
weeks,  that  over  half  his  regular  force  was  laying  off,  over- 
come with  the  heat,  and  on  top  of  these  extraordinar}-  condi- 
tions he  had  so  many  new  men  to  break  in  that  he  was  nearly 
crazy  trying  to  keep  the  big  organization  moving  without  a 
tie  up.  Such  items  as  settling  a  strike  about  every  morning 
or  talking  some  gang  into  staying  that  had  been  on  the  point 
of  walking  out,  had  become  a  matter  of  routine  with  Jack. 

It  was  known  from  one  end  of  the  road  to  the  other  that 
the  gang  that  Jack  Wingate  couldn't  handle  did  not  exist. 
He  was  a  man  among  men — a  man  who,  while  he  worked 
for  the  interests  of  the  railroad,  appreciated  the  fact  that 
his  men  had  rights  as  well  as  the  company.  Therefore, 
while  he  was  called  a  hard  man,  he  was  a  fair  and  just  one. 

As  he  sat  in  his  poorly  lighted  cubbyhole  of  an  office, 
which  looked  like  a  big  dry  goods  box  tacked  up  against  the 
side  of  the  pretentious  brick  building  used  by  the  engineers 
and  firemen  as  a  rest  room,  he  nervously  noted  the  increasing 
pile  of  work  reports  which  had  not  been  attended  to  before 
tlie  engines  left  the  terminal.  For  these  he  knew  that  he 
was  personally  held  responsible.  He  could  imagine  bow  the 
"Old  ^lan''  would  "blow  up"  when  the  reports  were  put  in 
on  his  desk,  for  the  "Old  Man"  did  not  follow  any  of  the 
details  but  "put  it  up  to  his  supervision"  to  get  results. 

It  surely  was  a  mighty  easy  matter  to  make  an  inspection 
and  find  little  jobs  here  and  there  which  demanded  attention 
before  they  developed  into  bigger  jobs,  but  the  hard  part  was 
to  get  time  and  men  enough  to  cover  all  these  little  jobs. 

The  sun  beating  directly  down  on  the  low  sloping  roof  of 
his  office  made  the  place  so  unbearable  that  Jack  had  to 
give  up  his  half-hearted  attempt  to  attend  to  his  mail,  and 
he  started  for  the  engine  despatcher's  office  to  "line  up."  As 
he  passed  the  fire  hydrant  back  of  his  office,  his  attention 
was  unconsciously  attracted  to  some  bait  fish  that  were  being 
kept  alive  in  an  old  trough  by  allowing  a  small  stream  of 
water  to  run  on  them  and  it  seemed  to  him  that  even  a  fish 
led  a  more  desirable  life  than  a  roundhouse  foreman. 

These  bait  fish  had  a  history.  At  one  time  there  had  been 
a  joke  about  them,  but  of  late  it  had  ceased  to  be  a  joke  and 
no  one  mentioned  bait  fish. 

Early  in  the  spring.  Jack  had  talked  about  going  trout 
fishing  for  two  or  three  days,  for  he  felt  that  nothing  would 
equal  a  few  days'  fishing  to  restore  his  energ\-  and  fighting 
spirit.  Accordingly  he  had  made  great  preparations ;  but  one 
thing  after  another  had  come  up  until  it  was  too  late  for  trout, 
so  he  changed  his  plans  to  a  day's  outing  at  the  lake. 

One  day  early  in  July,  the  engineer  on  the  work  train  had 
a  good  chance  to  get  some  nice  minnows  and  had  brought 
about  one  hundred  of  them  to  Jack,  for  he  knew  of  his  long 
planned  fishing  trip.  Together  they  had  fixed  up  a  tem- 
porary' place  under  this  hydrant  where  running  water  could 
be  kept  on  the  bait;  but  just  as  in  the  case  of  his  trout-fishing 
trip.  Jack  had  been  unable  to  get  off.  He  had  even  had  to 
work  every  Sunday  since  early  spring.  He  still  had  his 
minnows  but  they  stood  a  very  good  chance  of  becoming  full 
grown  fish  before  he  could  use  them. 


Continuing  towards  the  engine  despatcher's  office  he  noticed 
some  ol  his  old  men  cleaning  up  the  premises.  Jack  had 
the  sati -faction  to  note  that  ever)-  man  was  working  witli  a 
real  interest  in  what  he  was  doing.  About  two  months  before 
he  had  put  in  a  request  for  a  raise  for  these  faithful  old 
employees  but  the  "Old  Man"  had  "gone  right  up  in  the  air"' 
and  woild  not  for  a  minute  consider  a  raise  for  these  "old 
pensioners'"  as  he  called  them.  Jack  had  tried  to  show  him 
that,  w  lile  the  men  were  getting  well  along  in  years,  they 
had  been  in  the  service  for  many  years  and  had  learned  the 
wa\s  o^  handling  things  so  well'  that  even  with  their  feeble 
eft'orts  they  actually  produced  more  work  and  made  a  better 
showing  for  their  labors  than  some  of  the  green,  lly-by-night 
men  \vli|om  they  were  lately  putting  on.  He  had  even  showed 
where  d>ther  companies  were  glad  to  get  these  faithful  old 
men,  giving  them  much  more  than  the  railroad  was  paying 
them,  bjat  the  big  boss  would  not  for  one  minute  consider  a 
raise  of i  any  kind  and  the  old  fellows  were  gradually  drifting 
away,  making  it  all  the  harder  to  fill  their  places  with  trust- 
worthy men — in  fact,  in  many  cases  making  it  actually  neces- 
sary to  use  two  higher  rated  men  to  handle  some  job  that  was 
formerly  handled  by  one  of  these  faithful  old  timers.  The 
"Old  ^lan,"'  however,  would  not  give  in  and  told  Jack  he 
didn"t  ciare  if  he  used  four  men  on  one  man's  job,  he  would 
not  retract  from  the  stand  he  had  taken.  However,  things 
had  suddenly  changed,  for  just  the  other  day  the  "Old  Man" 
had  told  Jack  to  make  out  forms  for  increases  for  the  old 
men,  and,  to  Jack"s  amazement,  had  actually  used  the  ver}- 
argument  that  he  would  not  listen  to  some  time  ago  when 
Jack  wanted  to  hold  the  old  timers  by  granting  slight  in- 
creases. The  "Old  Man"  gave  quite  a  lengthy  talk  on  the 
reward  For  meritorious  service,  intimating  to  some  extent  that 
Jack  hjid  not  been  on  his  job  or  else  they  wouldn't  have 
lost  so  many  of  the  old  timers  and  Jack  had  had  an  answer 
ready  tci  prove  that  he  had  brought  the  subject  up  in  plenty 
of  time,  in  fact,  at  a  time  when  a  smaller  increase  would 
have  kept  the  men,  but  on  second  thought  he  did  not  make 
any  reply  for  the  "Old  Man"  was  the  big  boss  and  one 
couldn't  hold  him  responsible  for  any  mistakes.  Jack  had 
been  a  railroad  man  too  long  not  to  realize  that  it  did  no 
good  to  fight  the  boss  and  the  only  way  to  get  even  was  to 
"pass  the  buck"  along  down  the  line. 

As  Jack  entered  the  roundhouse,  he  felt  so  disgusted  with 
his  lot  that  he  would  have  quit  on  very  slight  provocation. 
Here  he  was  working  his  head  oft'  as  you  might  say,  neglect- 
ing his  'home  and  family,  putting  in  long  hours  even-  day 
in  the  week,  with  no  time  for  rest  or  recreation.  While  the 
law  derrianded  that  ever}'  working  man  should  have  at  least 
one  day  of  rest  in  every  seven  days,  it  did  not  consider  that 
a  foreman,  who,  although  he  did  no  manual  labor,  was  the 
hardest  i\orking  man  about  the  plant,  and  should  be  entitled 
to  the  sapie  privilege — and  as  yet  the  CMnpany  had  not  even 
offered  to  raise  his  pay. 

Jack's  one  fault  was  that  he  was  a  little  too  timid  about 
his  own  personal  interests,  but  when  cornered  could  always 
put  up  a  stiff  fight  for  his  men.  He  was  one  of  those  fellows 
who  nev<!r  put  themselves  forward  but  tend  strictly  to  their 
own  jobsi  When  any  of  the  general  officers  visited  the  place, 
they  always  had  to  send  for  Jack,  and  as  he  was  alwa^-s 
on  the  job,  they  had  learned  to  respect  his  ability  and  lovalty, 
but  as  J^ck  was  not  a  "four-flusher,"  they  soon  forgot  the 
quiet,  well  mannered,  easy  spoken  man.     Jack  was  not  one 
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of  those  big  "I"  fellows  and  though  he  had  been  fighting 
for  raises  for  liis  men  for  some  time,  he  had  said  not  one  word 
about  his  own  salary,  feeling  that  his  work  ought  to  recom- 
mend itself. 

As  he  entered  the  engine  despatcher's  office  he  overheard 
some  engineers  and  firemen  discussing  their  wages,  and  feel- 
ing a  little  out  of  sorts,  he  answered  their  greetings  by  telling 
them  that  it  was  about  time  they  were  satisfied  with  what 
they  received  and  gave  the  poor  shop  man,  who  actually  did 
the  hard  work,  a  show.  'Well,"  retorted  one  of  the  engi- 
neers, "we  are  not  like  you,  afraid  to  ask  for  our  rights." 
Just  at  this  moment  something  came  up  to  distract  Jack's 
attention,  but  the  engineer's  words  kept  running  through 
Jacks  mind  all  day.  He  couldn't  get  over  the  taunt  and 
decided  to  hit  the  "Old  Man"  for  an  increase  at  the  first 
opportunity.  Although  he  had  several  good  openings,  he 
did  not  have  the  courage  to  come  out  flat-footed  and  demand 
a  raise,  but  compromised  by  dropping  a  personal  note  asking 
that  something  be  done  towards  granting  him  an  increase. 
He  felt  guilty  when  he  met  the  ''Old  Man"  the  next  morning, 
but  as  nothing  was  said  about  increases,  he  soon  forgot  the 
incident  and  it  ran  along  for  a  matter  of  over  a  month  before 
he  even  remembered  asking  for  a  raise,  and  then  the  matter 
was  again  brought  up  to  him  very  forcibly  by  receiving  a 
nice  offer  for  a  better  position  with  an  industrial  concern. 
After  thinking  the  new  offer  over  carefully,  he  decided  to  go 
to  the  "Old  Man"  for  advice. 

While  he  thought  he  had  been  a  successful  foreman  for  the 
past  1 5  years,  working  for  the  same  company  so  that  he  knew 
their  work  and  requirements  probably  better  than  the  officers, 
he  could  hardly  convince  himself  that  some  other  company 
was  willing  to  pay  him  $50.00  a  month  more  to  start  in  with 
them.  He  could  not  appreciate  the  fact  that  his  ability  in 
handling  men  and  getting  out  the  work  was  worth  big  money 
to  any  company  during  these  difficult  times,  and  that  this 
in  addition  to  his  long  training  in  locomotive  repairs  made 
him  a  very  important  and  valuable  addition  to  their  super- 
vising forces. 

While  Jack  felt  very  backward  about  bringing  up  such  a 
delicate  matter  to  the  "Old  Man,"  he  nevertheless  realized 
it  was  the  chance  of  a  lifetime,  so  decided  to  seek  advice 
from  tlie  "Old  Man."  When  the  "Old  Man"  heard  about 
the  offer,  he  slapped  Jack  on  the  back  and  told  him  to  forget 
it  for  the  company  had  his  case  under  advisement  and  would 
certainly  do  something  for  him. 

Actually  feeling  ashamed  at  having  brought  up  the  subject, 
he  returned  to  his  duties  with  renewed  energy,  expecting  soon 
to  receive  a  notice  of  his  increase.  However,  the  matter 
drifted  along  for  two  weeks  more  when  one  day  the  "Old 
Man"  sent  for  Jack  to  come  up  to  the  office.  After  delivering 
a  long  talk  on  his  past  good  record,  telling  him  how  much 
they  appreciated  his  loyalty  and  ability,  the  "Old  Man" 
closed  his  remarks  by  saying,  "and  I  am  now  pleased  to 
advise  you  that  beginning  with  the  first  of  next  month  you 
will  receive  a  S5.00  increase  in  your  monthly  salary." 

As  Jack  heard  this,  he  suddenly  felt  old  and  lonely,  and 
was  beset  by  a  depressing  sense  of  failure.  He,  whose  ability 
and  personal  efforts  secured  for  the  company  an  effective 
return  approaching  100  cents  on  every  dollar  spent  in  wages 
at  a  busy  engine  terminal,  had  expected  more  than  this. 

Mechanically  his  thoughts  drifted  over  the  past,  bringing 
to  his  mind  many  of  the  increases  he  had  secured  for  his 
men,  in  some  cases  as  high  as  20  and  25  per  cent,  and  now  he 
was  being  offered  an  increase  of  less  than  four  per  cent.  What 
had  he  done  or  what  had  he  not  done  to  warrant  such  treat- 
ment as  this?  His  thoughts  were  suddenly  interrupted  by 
the  "Old  Man"  remarking  that  he  was  to  be  congratulated 
on  his  raise. 

Mechanically  Jack  thanked  him  and  returned  to  the 
roundhouse,  to  the  noise  and  hustle — to  the  smoke  and  gas 
which  had  become  like  home  to  him.  There  he  could  review 
the  entire  situation  undisturbed. 


As  he  thought  over  the  question.  Jack  could  not  see  but 
that  he  was  entitled  to  at  least  as  great  an  increase  as  some 
of  his  common  workmen,  for  if  he  was  not  worthy,  why  had 
the  company  kept  him  on  as  general  foreman?  Wasn't  his 
position  of  more  importance  than  that  of  a  workman?  He 
certainly  had  to  assume  far  greater  responsibility.  If  he 
wasn't  deserving  in  his  present  position,  could  he  make  good 
with  the  other  concern  if  he  should  accept  their  offer?  Who 
would  take  his  job  if  he  should  leave?  Could  any  of  his 
foremen  do  any  better  than  he  had  done? 

These  and  many  other  questions  ran  through  his  mind  until 
he  gave  up  trying  to  decide  until  he  slept  over  the  proposition. 

At  the  supper  table  that  night  his  wife  was  conmaenting 
on  the  many  increases  in  living  expenses,  quoting  many  staple 
articles  of  food  which  had  doubled  in  price  in  a  few  months, 
and  Jack  remembered  bitterly  that  his  own  value  had  in- 
creased less  than  four  per  cent  after  his  years  of  service. 

Then  and  there.  Jack  made  the  decision  that  gave  him  a 
just  raise;  he  wrote  the  other  concern  that  he  would  accept 
their  offer  and  report  for  duty  the  first  of  the  next  month. 


DEVICE  FOR  REMOVING  GASKETS  FROM 
SIGHT  FEED  LUBRICATORS 

BY  E.  A.  M. 

When  it  becomes  necessary  to  change  a  glass  in  sight  feed 
lubricator,  it  is  often  difficult  to  remove  the  rubber  gasket 
or  washer,  and  the  tool  illustrated  will  be  found  convenient 
for  this  work.  In  fact,  it  is  one  of  the  many  small  tools  that 
help  in  ."shortening  a  locomotive's  time  at  terminal  points, 
because  they  permit  the  work  to  be  done  much  quicker  than 
l)v  the  old  hand  methods. 

As  indicated,  the  cutting  tool  consists  of  a  round  piece  of 
steel,  counterbored  and  drilled  with  one  end  expanded  and 
cut  to  form  four  teeth.     These  teeth  are  given  proper  clear- 
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Lubricator  Gasket  Remover 

ance  both  ways  and  the  cutter  is  hardened.  A  hardened  steel 
bushing  is  provided  which  is  just  large  enough  to  go  into 
the  lubricator,  where  the  glass  and  rubber  washer  are  held 
by  a  jamb  nut. 

The  cutter  is  fastened  to  a  homemade  bit  stock  by  a  pin, 
as  indicated,  but  before  the  tool  is  assembled,  the  bushing 
and  a  suitable  coil  spring  are  slipped  on  over  the  cutter,  as 
shown.  This  is  made  necessary  because  on  account  of  the 
clearance  of  the  cutter  teeth,  their  outside  diameter  is  less 
than  the  inside  diameter  of  the  bushing. 

In  operation  the  jamb  nut  holding  the  broken  lubricator 
glass  is  removed  and  the  assembled  tool  is  put  in  place  with 
the  bushing  just  fitting  into  the  lubricator.  The  bit  stock 
is  then  turned  by  hand  and  the  gasket  reamed  out,  the  thread 
for  the  jamb  nut  being  protected  by  the  bushing.  The  object 
of  the  spring  is  to  hold  the  bushing  in  place. 


Reclaiming  High  Speed  Steel 


A  Recently  Devised  Process  Converts 
Speed  Steel  into  New  Stock  of  tae 


Scrap  High 
First  Quality 


WITHIN  the  past  two  years  what  practically  amounts 
to  a  new  industry  has  sprung  up  in  Syracuse,  N.  Y., 
with  the  formation  and  development  of  the  Onon- 
daga Steel  Company,  Inc.  This  company's  successful  efforts 
in  the  reclamation  of  scrap  high  speed  steel  are  noteworthy, 
and  it  is  estimated  that  a  total  of  nearly  500,000  lb.  of  this 
metal  have  been  reclaimed  since  July,  1916,  when  the  busi- 


ng. 1 — Original  Quarters  of  the  Onondaga  Steel   Co.,    Inc.,   at 

Syracuse,  N.  Y. 

ness  was  incorporated.  It  is  hard  to  estimate  the  value  of 
this  saving,  because  high  speed  steel  is  one  of  the  most  im- 
portant factors  in  all  mechanical  production,  particularly 
with  railroads,  arsenals  and  navy  yards. 

Railway  shop  men  have  long  understood  the  necessity  of 
saving  the  scrap  turnings  and  chips  of  copper,  brass,  babbitt, 


scrap  of  carbon  steel  tools,  when  as  a  matter  of  fact  they 
were  worth  more,  pound  for  pound,  than  an\-  of  the  non- 
ferrous  metals  except  silver  and  gold.  Probably  from  20  to 
40  per  cent  of  the  high  speed  steel  manufactured  in  this 
country  is  thus  lost  jto  the  trade. 

The  reason  for  the  relatively  low  price  of  scrap  high  speed 
steel  is  its  varying  and  uncertain  quality  and  the  difficulty  in 
separating  different  kinds;  each  manufacturer  has  been  un- 
willing to.  accept  any  except  his  own  brand. 

Realizing  this  condition,  the  founders  of  the  Onondaga 
Steel  Cornpany  set  about  to  discover  a  way  of  separating 
high  speed  steel  from  carbon  steel  and  they  succeeded  so  well 
that  it  is  now  possible  to  distinguish  not  only  different  grades 
of  high  speed  steel,  but  different  brands  of  the  same  grade. 
\\'hen  this  method  was  developed  the  problem  was  to  find 
what  materials  must  be  added  to  give  the  required  chemical 
composition;  also,  it  was  necessary  to  develop  sjDecial  fur- 
naces and,  in  fact,  the  entire  method  of  steel  treatment  was 
worked  out  until  finally  a  high  speed  steel  was  produced  that 
satisfied  the  most  exacting  requirements  and  compared  favor- 
aljly  with  the  best  steel  on  the  market. 

Starting  with  a  one-pot  furnace  in  the  small  building  illus- 
trated in  Fig.  1,  the  company  has  grown  until  its  present 
capacity  is  17  tons  per  month  and  the  equipment  includes 
five  two- pot  gas  furnaces,  two  annealing  furnaces  and  three 
small  steam  hammers. 

A  list  of  the  company's  customers  shows  that  they  are  well 
scattered  over  the  L'nited  States  and  Canada,  and  include 
700  of  the  leading  railroads,  supply  houses,  motor  companies 
and,  in  fact,  every  branch  of  the  metal  trades. 

On  account  of  the  rapid  growth  of  the  business  it  has  been 


Fig.  2— The  New  Plant  with  an  Estimated  Capacity  of  60  Tons  Per  Month 


etc.,  but,  hitherto,  no  special  attention  has  been  given  to  the 
saving  of  high  speed  steel  scrap,  because  its  scrap  value  has 
been  in  no  way  proportional  to  the  first  cost.  In  some  cases 
it  has  been  used  to  tip  certain  tools  by  brazing  or  welding, 
and  a  few  shanks  have  been  drawn  out  to  make  tool  bits,  but 
in  the  main,  broken  and  worn  high  speed  steel  reamers,  drills, 
milling  cutters,  etc.,  have  been  allowed  to  go  in  with  the 


necessary  to  provide  more  floor  space  and  Fig.  2  shows  a  new 
set  of  buildings  recently  completed  at  Messina  Springs,  a 
suburb  of  Syracuse.  The  new  plant  is  now  almost  ready  for 
operation  and  the  equipment  will  include  five  large  furnaces, 
suitable  annealing  furnaces,  a  rolling  mill,  one  2,000-lb.  and 
one  3,000-lb.  steam  hammer.  It  is  estimated  that  the  ca- 
pacity of  the  new  plant  will  be  about  60  tons  per  month, 
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devoted  exclusively  to  the  reclaiming  of  high  speed  steel 
scrap. 

Steel  for  reclamation  is  generally  received  in  lots  from 
twenty-five  to  a  few  hundred  pounds.  The  steel  is  all 
brought  up  to  one  uniformly  high  standard  and  is  not  sub- 
ject to  the  cust(jnier's  specification,  e.xcept  in  regard  to  size. 
It  was  originally  planned  to  maintain  a  supply  of  standard 
stock  sizes  on  hand,  .so  that  when  a  shipment  of  scrap  high 
speed  steel  was  received,  an  equal  weight  of  finished  bars 
might  be  immediately  forwarded  to  the  customer,  l)ut  it  has 
not  been  possible  to  follow  this  policy  on  account  of  the  great 
demand  for  this  service. 

The  Onondaga  Company  wishes  it  understood  that  their 
process  applies  only  to  the  reclamation  of  scrap  high  speed 
steel,  and  it  is  not  desirable  to  melt  down  bars  of  obsolete 
size,  providing  the  quality  is  good,  for  they  can  l)e  drawn 
out  to  needed  sizes,  welded  or  made  suitable  for  use  in  some 
other  way. 

Briefly  stated,  the  reclamation  process  is  as  follows:  A 
decidedly  miscellaneous  assortment  of  scrap  high  speed  steel 
arrives  at  the  plant  for  reclamation.  It  consists  of  broken 
drills,  worn  out  reamers,  broken  taps,  obsolete  milling  cut- 
ters, the  shanks  of  lathe  tools,  end  trimmings  from  the  forge 
shop,  etc.  As  suggested  earlier  in  the  article,  the  success  of 
the  entire  proposition  hinges  on  the  possibility  of  correctly 
sorting  this  scrap,  and  experts  have  been  developed  who  test 
each  piece  separately  on  an  emery  wheel  and  are  able  to  tell 
by  comparing  the  sparks  with  those  of  known  samples,  not 
only  what  kind  of  high  speed  steel  it  is,  ])ut  the  grade  as  well. 
Chips  and  turnings  cannot  be  used  unless  they  are  absolutely 
free  from  foreign  material. 

.\fter  sorting,  the  different  grades  are  so  proportioned  that 
a  constant  mixture  results  and  the  required  new  elements  are 
added  to  give  a  uniform  composition.  The  steel  when  melted 
is  jMmred  in  the  form  of  ingots  about  4  in.  square  by  2  ft. 
long,  which  are  carefully  treated.  They  are  then  sent  to  the 
surface  grinder.  It  is  necessary  to  grind  out  all  surface 
check>.  slag  holes,  etc.,  otherwise  these  imperfections  when 
hammered  into  the  finished  Inirs  develop  into  seams.  After 
being  ground,  samples  are  taken  for  chemical  analysis. 

'Ihe  ingots  are  drawn  out  or  cogged  under  a  heavy  steam 
hammer  to  bars  2  in.  S(|uare  by  about  6  ft.  long  and  again 
they  go  to  tile  grinder  for  removing  sharp  edges  and  surface 
ini]»erfection-.  and  then  forged  as  often  as  necessary  to  bring 
them  clown  to  the  required  size  for  finishing.  After  each 
cogging  or  roughing  operation  the  bars  are  very  carefully  in- 


spected for  fracture.     When  surface  imperfections  are  found 
the  same  are  carefully  ground  out. 

Proper  inspection  forms  a  vital  part  of  the  process  and  the 
greatest  care  is  exercised  from  sorting  the  scrap  to  shipping 
the  finished  product,  in  order  that  only  the  best  grade  of 


Fig.   3 — Brinel 


Instrument    Used    in   Testing   the    Hardness  of 
Reclaimed   Bars 


high  speed  steel  shall  be  produced.  In  addition  to  the  chem- 
ical test  and  constant  inspection  during  the  process  of  manu- 
facture, each  heat  is  tested  for  hardness  by  Brinell's  meth- 
od.     Here    again    the    results    show    but    little    variation, 


Fig.  4 — Laboratory    In   Which   Tests   Are    Made   of   Onondaga   Steel 
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which  indicates  that  the  product  is  uniform.     Figs,  3  and  4  and  acts  as  a  cushion  for  the  air  cylinder,  as  without  this 

show  the  Brinell  instrument  and  the  testing  laboratory.  cushioning  effect  the  machine  would  soon  jar  itself  to  pieces. 

In  conclusion  it  may  be  stated  that  the  Onondaga  Steel  The  holes  in  the  levers  at  D  and  D  are  slightly  oblong  to 

Company  has  taken  a  step  in  the  right  direction,  and  by  thus  allow  for  the  radial  movement  of  the  levers.     The  ratio  D 

converting  high  speed  steel  scrap  into  a  useful  material  it  has  £  to  £  Z?  is  three  to  one,  making  a  pressure  of  about  73 
done  much  to  conserve  this  class  of  steel. 


MISCELLANEOUS    EQUIPMENT    AT    THE 
SHOREHAM    SHOPS 

BY  F.  W.  SEELERT 

A  handy  drill  jig  for  holding  locomotive  handrail  columns 
has  been  developed  at  the  Shoreham  Shops  of  the  Soo  Line 
and  is  shown  in  Fig.  1.  It  is  adjustable  for  any  height  of 
column  and  is  arranged  to  drill  and  tap  the  hole  in  the  base 
as  well  as  to  drill  the  large  hole  in  the  head  for  the  railing 
pipe.  As  indicated  in  the  illustration,  the  movable  bracket 
is  adjusted  to  suit  the  handrail  column  and  a  spanner  wrench 
is  used  to  tighten  the  hollow,  threaded  holding  nut. 

Fig.  2  ^hows  a  fixture  for  holding  eccentric  straps  while 
drilling  the  holes  for  the  babbitt  inserts  as  used  by  many 
railroads.  This  fixture  is  constructed  of  boiler  plate  and 
angle  iron   and   is  made  to  hold  any  size  of  strap  on  the 


Fig.  2 — Fixture  for    Holding    Eccentric   Straps 

tons  on  the  ram  R  at  an  air  pressure  of  80  lb.  in  the  cylin- 
der A.  The  machine  is  operated  by  the  three-way  cock  H. 
The  cutout  cock  /  operates  the  brake  cylinder  A'  b\-  means 
of  which  the  couplers  are  pushed  against  a  stop  and  held  in 


Fig.  1 — Drill  Jig  for  Holding   Handrail  Columns 

system.  The  boiler  plate  proper  to  which  the  strap  is 
clamped  is  arranged  to  swing  about  a  center  which  coincides 
with  the  center  of  the  strap  and  the  whole  may  be  clamped 
in  any  position  by  means  of  a  nut  on  the  back  side, 

A  pneumatic  riveting  and  shearing  machine  for  coupler 
vokes  is  shown  in  Fig.  3  and  attention  is  called  to  the  heavv 
construction  which  is  necessary  for  this  kind  of  work.  The 
machine  is  composed  of  the  28-in.  by  18-in,  stroke  cylinder 
A  with  lugs  B  cast  on  both  sides.  To  the  lugs  are  fastened 
the  16-in.  I-beams,  which  in  turn  are  reinforced  and  sup- 
ported by  the  plates  C,  1  in.  by  15  in.  by  8  ft.  long.  These  place  while  the  rivets  are  being  sheared.  The  air  cylinder 
are  bent  around  the  cylinder.  Underneath  the  cylinder  A  A  is  single  acting,  but  in  cold  weather  the  piston  is  a  little 
a  10-in.  diameter  cylinder  that  is  filled  with  kerosine  is  sticky.  To  counteract  this  the  air  pipe  leading  into  the  top 
mounted.     This  cylinder  is  provided  with  a  by-pass  valve     head   with   the  three-way  cock  /  was   applied,   to   force   it 


Fig. 


3 — Pneumatic    Riveting    and    Shearing    Machine    for 
Coupler  Yokes 
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tli<'    t'lni-liiil    |>rii<lm!.    in    nnKr   tliat    only   tlu'   ln'-t    uradc  of 
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tlv  viii..ti    i\i  iii-i\  1  1\     I..    lilt     ri(  laiininu    nf    lii^'li     -('i>'il     -\rr\ 

SM-t.-l  |««r.  fi-f  !.uiiali'»ii  i-  liciu  rall\  n<ri\(il  in  I'H-  t'mni 
t\vriitv-ti\ '  fiw    lmn<lrci|    |i(iuni|~.       Ilh      -l>  rl     i-     all 

I'Tiiii^l'it  u|'  ii>  iMir  iiniftirinh  liiu'li  -lantlanl  and  i-  imi  -uli 
ill  I  In  till  •  1  ii>ti  nwr"«  «|iii  it'll  atinn.  i\ii|it  in  rmani  In  -i/r. 
It  wa-  uriiihialh  ('laniiril  in  maintain  a  -iippl}  <>i  -lanilanl 
stt>«li . 'i/c-  on  liaiid.  -o  that  wluii  a  'lii|«niiin  <'i  ^<va\<  hiL'ti 
»ji,r<r  -tri'l  \\a-  n-»fivr<|.  an  ii|Ual  urii;lil  nl  iini~lii<l  liar<- 
iniiliif  in-  ininii  i.liatil\  iDiwariU'l  in  tin-  i  u-lnini-r.  Wiit  it  lia- 
nni  l.i-t  11  ]Mi-.>ilrK-  to  U)|)im  tlii-  |inlii\  nn  a<  I  niini  if  till-  i:riat 

•  linian-l   l"nr  tlii>  sorvin-. 

I  bi'  '  )niiii<lai:a  ("ninpam  wi-lii-  il  unilrr-lnuil  thai  tluir 
jihxf?*  ijnilir-  niil\  to  the  ri  i  lainal  inn  nl  -.  ra|i  lii'^jh  ~|ni'<l 
>t<'i-l.;  .iiidit  i-  not  tli~iral>li  tn  imlt  ilnwn  l>ar-  nf  nli^nUtr 
-i/.  .  ;irnvii|in'4  tlu-  <|U.ilin  i-  ^ix'il.  tnr  ilir\  i  an  It  tlr.iwn 
nut  to  lUT'lni  'i/i«.  \\ili|<<l  nr  mailr  -uiliMi  ii>v  u-r  in  -nui'' 
(Khi-r  way. 

I;ri.tl\  -itatoil:  'thi"  rVi  l.inialinii  prmr--  i~  .i-  i«:llnu-:  A 
•jr.  nir>II\     mi-.  rll.lllrnU-    a--nrtnunt    nf    -.  IMj.    luLlll    -piifl    -Iirl 

arriyi-'    it   ili<    jil.ini    fnr   m  lainatinn.      li  inn*i-t-  >>{  l.rnkin 

IrilN.    .v«)rn   nut    nann  r~.   l-mki-n    t.i|>-,   .>!i-nli'ii-   milling:  '  ui 

lrr«.  til''  -li.mk-  t>i  latin    tniiK.  i-ml  trimmiiiii-  fmm  tlu    \iir-j.r 

»hil]i-.     ■'  \-    -imm--tr>l    larliiT    in    till-    arti.  1«.    tllr    -U'  •  r--    nl 

tllr.mttrf  |»ro|»o>itioii  liin^'i-  nn  ihr  [in~-il.ilit\  m  inrriitlv 
-ortiii!^  thi«  «<  ra!.i.  and  r\]>i-n-  lia\i-  Ik-iii  t|r\i'ln|ii'(l  ulm  ti-t 
i-:ii:h  : 'ii-«  f  -vj>.iratib  mi  an  i-mir\  wlml  an<l  iri-  al-lf  tn  u\\ 
\l\  .i-nii\\i:in\vj:,  tin  -|>ark-  uidi  tlio^i-  i>\  kimwu  -ami'li».  nnt 
.:,''  hat  kiini  >>i  Iiiiih  ".[nvil  -t.rl  it  i-.  lail  tin-  uiaij.  a-  wril. 
<  iii'.i-  iinl  nirniiii!^  rantuii  I  !■  u->il  iml'--  iln-x  ar*-  ai>-niut<l\ 
fni'  fr.iui  fontiin  malrrial. 

.\fTi-!'  «tirt!t.iii,.  tlK'4'MlVi'i.nl  L'r.Kli-  an  -n  ja-n|.iirtiniir(l  iliat 
a  iNli^taiit  ir)iviur»'  rvr-ult'- aifW  till-  n<|uiriil  inw  »l«nunt-  arc 
a»Mv'«}  tiriifvi.  airiitrortii  <  nni|Mi-iiinn.  Ilu-  -tiil  wlnii  mihi<l 
i"r  J.'Ovif>-<i.' ill  thV  form  nf. iiiLini-  at.nut  4  in.  -"luan  l>\  1  ft. 
Uma.  '.vlii.  h  .it'i-  •  an-fitlly  tri-iiti<l.  Ilnv  an-  ilnn  -iin  i..  the 
-linai'  ■.jrrjmlcr.      !•     -    iiei^* — ;••■>''»  ^fintl   nut    all    -urf.no 

•  iii't  k>.  -laii  holi-..  .ijt .,  •rtinr\vi-r  tin -i-  impi  rfn  i  inn-  u  Iku 
huHinliTi'l  it^M  t'lii'  Jjiii-hrtl  l.ar-  (|rviln|.  intn  -i-.un-.  .\ft.r 
l»iirt:  i^roii-tnl.  -a.injtlc*' an-  t.ikiii  t'nr  <hiini<al  aiialy-i-. 

I  ';  .      -.j.'i'-     !j-i     "Ir.i'.Mi   nUt    nr   iiiLiL'id    UUilrr   .i    h«av\    -t.  .Ull 

hamn  .r-  J  iti. xju.in-  l-y  aimui  o  ft.  Iniiii  .iinl  aiiain 

till  A    _■  :,,.    ^jriuilf  r  fnr  niiinx  in^i  -harp  nlu'i""  and  -urf.nr  lii'jh  -pnil  -tn  I  -li.ill  l>i    prnduiid.      In  .idililinii  tn  tin-  i  limi- 

tm!'t'*ff'' ?i'i!"i-.    ind  tlu'ii  tnru' d  a-  nfuii  .(•:  nii»'--ar\   tn  I.riiiL'  iial  ti-t  .uid  inii-tant  in-piriioi»  durini:  tin-  prmi--  ui  maiiu- 

;iu;;;  ivquirid    -i/r    fnr    iini-liini:.      .\flrr  rn  li  fai  turr.  <  i.  li   In  at   i-  ti -t'-d    fnr  hardiic—  1>\    liriinU"-   nu-th- 

(.t>iiiHh.-^iir.  ri.<u^lmi.u'  upir.it  inn  ilu-  li.ir-  m-  \rr\   i.irifulh    in  ml.        Ilrrr     aiz.iin     tin      n-ult-     -Imw     liut     littli      variation. 


Fig.     5 — Biinell    Instrument    Used    in    Testing    the    Hnrdness    of 

Reclaimed    B.irs 


Fig.    4 — Laboratory    in    WhicHi    Tests    Are    Made    of    Onondaga    Steel 
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Jiiili   iiuii<;tlf-  that  lln    |>ri»lu«l   i-  unifiirni.      Fii^s.  S   aii<l  4  .mrl  ":ict- 

ii.iu   tin-  llriiull   iii-trumfiii   and  tlif  tr-tiiiL;  lahoruton .  i  u>l)i<iiiii) 

In   1 1111.  iu-ii'ii    it   may   lie  -tattd   that   the  <  )n()iuJ;i.ca   Stcrl  I  In-  ll<ll.■^ 

■  oini'aiix  iia>  taktii  a  -tip  in  the  riiiht  <iint  tion.  and  hy  thu-  allow    fur 

DnviTtini:  hiirh  ^\)vvi\  -icil  -rrap  into  a  u-tful  material  it  ha>  /•,  lo  /•.    / 

loin-  mu(  ii  '.<•  'onMrvf  tlii-  <  la--  of  sttvl.  '" 


I-   a   (ij-hioii    for   th<-   air  (\lind<r.   a-    uithout   tlii-- 

r  ('ffr«t  thr  maihint    would  -<hiii  j-ar  it-»dl  to  |ti»Hr-. 

in   tin    liviT-   at    /'   and    /'  arr  -lichflv    oMon<:  to 

llu'  radial   movtUKtit  of  tlu    l«\vr>.     J  liv  ratio  J) 

>   i-   thru-  to  >nn\   inakiiiLr  a   iirv--uf«-  of   aUout    7.> 


AT    THH 


\IISCHLLANi:Ol  S    i:oiTPMRNT 
SHORHHAM     SHOPS 

BY  I-.  w.  si:i:li:k  r 


A  hand}  .irill  jii:  for  holding;  loiDiiiotivr  handrail  iDlumn- 
i;  I-  linn  i:i\ilo|u<l  at  the  Shonham  Shop-  of  the  Soo  Line 
..nd  i-  -h<t\\ii  in  liL;.  1.  hi-  adjii-tal>li  for  an\  lu-iiiht  of 
lohimn  and  i-  arranii«-d  to  drill  and  tap  the  lioK-  in  the  ha-c 
.1-  \\t  11  a-  to  drill  the  lar^'r  holr  in  tin-  head  for  tlu'  railing: 
pi]"!-.  A-  iiiditati'd  in  tlu-  illu-tration,  tin-  movahlc  Kratkit 
i-  adiii-tf<l  t('  -iiit  llu'  handrail  (<tlumii  and  a  -paiuur  uniuh 
1-   u-i-d   to  :iL'iit«ii   till    hollow,   thrradi'd    lioldiiii,'   nut. 

\  \'j..  2  -ho\v>  a  l"i\tur<-  for  holdinii  i-ccentric  -trap-  whilv 
drillin-j  tin-  hoU-  for  the  haliliitt  in-ert?!  us  used  hy  many 
railroad>.  I  hi-  lixtun  i-  i  on-tru(  ted  of  lt(»i]cr  plate  and 
aliiili-    •.r<iii     ;iid    i-    madr    to   hold    aiix     -i/.e   of    -lra|)   <jn    the 
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r   g.    ■  —  Drill  Jig   for   Holding    Handrail   Columns 

-\ -ten  i  he    '  niler    plate    proper    to    whi(h    the    -trap    i> 

1  lamped- i-..  arran;ieii  lo  -wini:  alioul  a  eenter  uliieli  eoiiu  ide- 
witli  th<  ^  ent«T  of  the  ^trap  ami  the  whole  ma\-  he  elampid 
in  any  po-iiion    i}   me;in-  of  a  nut  on  the  haik  -ide. 

.\  piu-Limatii  rivetinir  ami  -hearini:  maihine  for  coupler 
yoke-  i-  -iiown  in  Wi.  >  and  attiiition  i-  called  to  the  iieavv 
eoii-lru' tion  whit  h  i-  iuii'--ary  for  thi-  kind  of  work.  The 
maihijie  i-  eompo-ed  of  tlu-  J.s-in.  hy  l.S-in.  >troke  iylind<r 
.1  with  iuii-  />'  >a-l  on  hoth  -ides.  To  the  Iul;-  ari'  fa>tiiied 
the  lo-::..  I-!.i,im-.  whiih  in  tui"!!  ari-  reinfomd  and  su]>- 
jiorted  ■>  tlu  plate-  (  .  1  in.  hy  15  in.  li\  8  ft.  loniz.  Thi^e 
are  Iietu  .tround  the  i  ylinder.  I'mUnu-ath  the  »\linder  .1 
a  l<'-in.  diameter  exlinder  that  i-  I'llK-d  with  ken»ine  i- 
moun'.i   :         I  hi-    ixlinder    i-    pro\  idi'cl    with    a    li\-pa--   val\< 


toll-    oil 

der     I. 


Fig.    2 — Fixture    for    Holding    Eccentric    Straps 


the  ram  A'  at  an  tiir  pre— ure  <tf  mi  II >.  in  the  <nlin- 
riie  inai  hitu-  i-  wnraled  li\    the  threv-wav  <iHk   //. 
I  he  I  ulout  e(i.  k   /  oi.er.itk-  the  lirake  exlinder  K   l>y  mea.n5 
of  whiijli  the  eoupler>  are  pu>hecl  ,ugiun>t  a  .-top  and  held  in 


jilaie 
.  1    i-  - 

-ti.'kx. 

he.id 


Fig.     3 — Pneumatic     Riveting     and     Shearing     Machine     foi 
Coupler  Yokes 

\hile  tlu-  rivit-  are  V-ein*.:   -lieared.      1  Iw  air  <  \  linder 

ns:Ie  aetini:.  hut  in  eold  weatlur  the  j>i-ton   i-  a  little 

To  iounterati  thi-  the  air  pipe  Kadiuiz  into  the  top 

\ilh    the    ihret-way    efH  k    7    \VU>    Xip^W^Ji :  *<»    fon  e    it 
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down.  The  levers  and  the  upright  G  are  forged  from  a 
good  grade  of  hammered  iron. 

All  shearing  is  done  on  the  right  hand  side  of  the  machine 
and  riveting  on  the  left  by  means  of  the  hardened  ram  R 
and  the  opposite  plate  which  are  both  cupped  to  give  the 
required  shape  to  the  rivet  heads. 

The  home-made  stenciling  machine  shown  in  Fig.  4  is 
used  for  marking  or  stenciling  the  sizes  and  numbers  on 
reamer  shanks,  tap  shanks  and  similar  tools.  The  spindle 
to  which  the  long  operating  lever  is  attached  is  hollow  and 


Fig.  4 — A  Convenient  Stenciling  Machine 

the  rod  inside  of  it  is  threaded  on  one  end  to  receive  the  ball 
crank,  as  shown.  The  other  end  of  this  rod  has  an  inter- 
esting arrangement  for  quick  release  of  the  stencil  collars. 

There  are  several  different  collars  clamped  on  the  front 
end  of  the  spindle.  As  on  a  tap  for  instance,  the  size,  num- 
ber of  threads,  shape  of  thread,  V  or  U.  S.  S.,  and  the 
owner's  monogram  are  all  stenciled  on  at  one  operation. 
The  tap  or  reamer  to  be  marked  is  laid  on  the  two  rollers 
on  the  adjustable  support  right  under  the  spindle,  the  sup- 
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Fig.  5 — A   Riveted  and   a   Home  Made  Cotter  Key 

port  being  raised  by  turning  the  small  handwheel  on  its 
lower  end  until  the  shank  of  the  tap  or  reamer  bears  tightly 
against  the  two  plain  contact  washers  or  rollers.  These 
contact  washers  control  the  depth  to  which  the  figures  are 
stenciled.  The  spindle  is  then  given  a  part  of  a  revolution, 
just  enough  to  roll  the  figures  over  the  shank  of  the  work. 
The  collars  that  are  used  in  this  machine  are  also  a  home 
product  and  are  arranged  so  that  any  combination  of  frac- 
tions and  thread  numbers  can  be  obtained.     For  sizes  over 


1  in.  we  have  collars  that  stamp  the  whole  number  at  once — 
like  134  in.  or  I3/2  in.  and  some  other  much  used  sizes. 
The  little  knob  shown  in  front  of  the  main  bearing  can  bi' 
slipped  into  a  circular  slot  in  the  spindle  so  as  to  limit  the 
stroke  of  the   operating   lever. 

Fig.  5  shows  the  method  of  making  small  cotter  keys  for 
use  on  ashpan  and  similar  work.  At  Shoreham  most  of 
these  keys  are  made  from  old  standard  flues  which  are 
rattled,  heated  and  flattened  out  and  then  the  keys  are 
punched  out  as  shown  at  B,  Fig.  5.  As  this  key  requires  no 
riveting  it  can  be  produced  at  a  considerably  lower  cost  than 
the  key  shown  at  A,  Fig.  5. 


THROTTLE  SAFETY  APPLIANCE 

The  Missouri,  Kansas  &  Texas  has  recently  issued  in- 
structions to  equip  all  locomotive  throttle  quadrants  with  a 
pin  and  Safety-First  tag  as  shown  in  the  illustration.  The 
pin  is  placed  in  a  hole  drilled  in  the  quadrant  just  behind 
the  throttle  lever  when  it  is  closed,  and  a  suitably  metal 
tag  is  attached  to  a  hole  in  the  bottom  of  the  pin  by 
means  of  a  wire  hook.  On  one  side  of  the  tag  are  stamped 
the  words  "Safety  First — M.,  K  &  T.  Lines,"  and  on  the 
other  side  the  phrase,  "Do  Not  Open  Throttle." 

In  practice  no  man  is  allowed  to  do  any  work  beneath  an 
engine  which  is  under  steam  until  he  has  first  put  one  of 
these  pins  in  the  quadrant  and  attached  the  tag.     In  this 


Ufe  18  Oagt  /ron.  Stencil  on  one 
side  'Ooftof^ien  Throttle. 
Stencil  on  other  side  'Safety 
First' -tf.K.  3  7.  lines. 
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THROTTLE 
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Safety  Pin  for  Locking  Throttle  Levert 

way  he  is  amply  safeguarded,  for  the  engineer  or  hostler 
will  not  remove  the  tag  and  pin  and  start  the  engine  with- 
out first  looking  to  see  if  someone  is  underneath.  Some 
roads  are  already  equipped  with  such  pins  to  prevent  open- 
ing of  the  throttle,  either  accidentally  or  by  some  unau- 
thorized person.  These  are  applied  whenever  a  locomotive  is 
at  rest  in  the  engine  house  territory  irrespective  of  whether 
work  is  being  done  on  the  engine  or  not. 


Electric  Locomotives  for  Manxhurian  Coal  Mine. — 
The  50-ton  electric  locomotives  for  use  by  the  Fushun  col- 
lieries for  freight  handling  are  the  first  of  the  kind  ever  built 
at  the  South  Manchuria  Railway  workshops.  They  are  for 
the  standard  gage.  Each  locomotive  is  designed  to  haul  580- 
ton  trains  at  the  speed  of  12.9  miles  per  hour  on  the  level 
tangent  track,  exclusive  of  the  weight  of  the  locomotive,  the 
trolley  voltage  being  1,200  volts.  They  are  of  the  two-bogie 
tvpe,  each  bogie  carrying  125-horsepower  motors.  The  total 
weight  is  97,200  lb.;  ballast  weight,  15,200  lb.;  weight  on 
drivers,  112,400  lb.;  weight  per  driving  axle,  28,100  lb.;  and 
weight  of  a  motor,  5,000  lb. — Commerce  Reports. 


A  NEW  AXLE  LATHE 

The  No.  3  axle  lathe  illustrated  in  Fig.  1  is  a  high  pro- 
duction machine  recently  placed  on  the  market  by  the  Niles- 
Bement-Pond  Company,  111  Broadway,  New  York.  It  is 
designed  for  machining  axle  forgings,  as  well  as  rough 
turned  axles,  and  being  center  driven  is  adapted  for  turning 
wheel  seats  and  journals  at  both  ends  of  car  axles  simul- 
taneously. 

The  bed  is  of  rigid  construction  reinforced  by  cross-girts 
of  box  section  8  in.  wide.  The  tracks  for  the  carriage  con- 
sist of  a  wide  flat  way  at  the  back  of  the  bed  and  a  track  of 
an  improved  compensating  ''V"  shape  at  the  front.  This 
"V  track  has  an  angle  of  15  deg.  at  the  back  and  an  angle 
of  70  deg.  at  the  front.     The  15  deg.  angle  on  the  back  of 


herringbJDne  gear  provides  a  smooth,  powerful  drive,  and  all 
objectiorable  noise  is  eliminated  when  running  at  high  veloc- 
ity. The  axle  is  driven  by  a  steel  equalizing  driving  plate, 
having  lugs  cast  integral  which  engage  both  ends  of  the 
double  driver  dog.  By  means  of  this  driving  plate  crooked 
or  irregular  axles  can  be  machined  without  setting  up  bend- 
ing strains.  The  lathe  is  provided  with  two  carriages,  which 
have  power  longitudinal  feeds  by  a  right  and  left  hand  screw 
positiveh'  driven  by  gearing.  The  split  nuts  engaging  the 
leadscreM-  are  provided  with  automatic  opening  devices  which 
release  tliem  when  the  carriages  come  in  contact  with  set  col- 
lars on  the  tappet  rod  at  the  front  of  the  machine. 

The  carriages  are  held  down  by  clamp«  for  their  full  length 
and  are  adjustable  to  the  front  and  back  vca.^al  surfaces  of 
the  bed  by  taper  gibs.     Two  clamps  are  provided  at  the  front 


Fig.  1 — A  New  Axle  Lathe  Designed  for  high  Production 


the  "V"  serves  a  double  purpose,  in  that  it  presents  a  thrust 
surface  at  right  angles  to  the  combined  forces  of  the  tools, 
thus  eliminating  all  tendency  of  the  carriages  to  climb  under 
heavy  cuts,  and  it  automatically  compensates  for  wear  of 
both  the  carriages  and  the  bed. 

The  center  driving  head  is  of  massive  construction,  com- 
pletely enclosing  the  main  driving  gear  and  forming  an  oil 
reservoir  in  which  the  gear  runs.  It  is  clamped  to  the  bed 
by  six  large  bolts  and  is  adjustable  longitudinally  along  the 
bed.  The  main  drive  is  by  means  of  the  large  steel  herring- 
bone type  gear  and  pinion,  shown  in  Fig.  2.  The  gear  and 
pinion  are  carried  between  bearings  in  the  head,  which  are  of 
large  proportions  and  special  provision  is  made  for  a  liberal 
supply  of  oil.     Because  of  the  spiral  action  of  the  teeth,  the 


of  the  carriages.  One  of  these  is  used  for  clamping  the  car- 
riage to  (the  bed  when  turning  against  shoulders  and  facing 
the  ends;  of  the  axles.  This  clamp  is  operated  by  a  bolt  on 
the  top  of  the  carriage.  The  other  clamp  is  under  the  bridge 
and  further  decreases  the  tendency  of  the  carriage  to  lift  dur- 
ing the  t^umishing  operation. 

Wiperis  are  attached  to  both  carriages,  to  remove  all  chips 
and  dirt  j  from  the  shears.  They  are  fitted  with  felt  pads  and 
provide  the  surfaces  with  a  continuous  supply  of  clean  lubri- 
cant. A  complete  lubricating  system  for  the  tools  is  pro- 
vided by  means  of  a  pump,  jet  pipes,  reservoir  and  collecting 
channelsi.  The  tool  slides  are  provided  with  a  trough  which 
is  connected  with  channels  in  the  carriage  bridge  for  carry- 
ing off  the  lubricant.     The  aprons  are  of  double  wall  con- 


229 


230 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  4 


struction,  and  all  of  the  mechanism  e.xcept  the  operating 
levers,  is  comj)letely  enclosed.  All  shafts  are  supported  at 
both  ends. 

The  feed  gears  are  located  at  the  right  hand  end  of  the 
bed  and  are  completely  enclosed.  The  feed  change  lever  is 
placed  at  the  center  of  the  machine  within  easy  reach  of  the 
operator.  Three  feeds  are  provided  for  the  carriages  1/16 
in.,  .>/32  in.  and  3/16  in.  The  carriages  have  hand  traverse 
on  the  bed  and  tool  slides  have  hand  cross  feed. 

The  axle  is  carried  on  dead  centers  mounted  in  two  heavy 
tail-stocks  which  are  adjustable  longitudinally  along  the  bed 
and  can  be  clamped  in  position  by  four  large  anchor  bolts. 
To  prevent  slipping,  a  pawl  is  provided  which  engages  a  rack 
cast  in  the  bed.  The  tailstocks  have  taper  gibs  at  the  front 
and  back  of  the  bed,  permitting  the  alinement  of  spindles. 


Fig.   2 — The    Herringbone   Type   Gear   and    Pinion    Drive 

The  spindle  of  the  right  hand  tailstock  is  adjustable  by  a 
handwheel. 

Four  different  methods  of  driving  this  lathe  are  provided 
so  the  purchaser  may  select  the  one  best  suited  to  his  require- 
ments. They  include  the  cone  pulley,  the  single  pulley 
mounted  on  a  speed  box,  the  alternating  current  motor  and  the 
direct  current  motor  drives. 

For  handling  axles  in  and  out  of  the  lathe  a  crane  can  be 
furnished  at  extra  cost.  This  crane  has  a  convenient  grip- 
ping device  and  a  chain  hoist  and  axles  can  be  easily  handled 
by  one  man.  The  following  are  given  as  the  general  di- 
mensions of  the  machine: 

Swing  over  bed  shears 30J^  in. 

Swing  over  tool   slide 13  in. 

Diameter  of  hole  in  drivins  head 13  in. 

Maximum    distance    between    centers 9  ft.  3  in. 

Length   of  bed 14  ft.  0  in. 

Diameter  of  tailstock  spindles .S  in. 

Traverse  of  R.   H.   spindle 9  in. 

Length  of  carriage  hearing  on  bed 30  in. 

Number  of  feeds 3 

Feeds  per  revolution  nf  driving  head 'A  in.,  3/32  in.,  3/16  tn. 

Revolutions   per  minute 16  to  48 

Kinds  cf  drive 4 

Cone  pulley: 

Xumber   of   steps .3 

Maximum    diameter   of   pulley 32  in. 

Width  of  belt 7  m 

Speeds   to   driving  head -•  •  •  •    " 

Floor   space    17  ft.  2  in.  by  4  ft.  8  in. 

Single  Pulley: 

Diameter     26  in. 

Width  of  belt 8  >n- 

Speeds  to  driving  head 4 

Floor  space 1 7  ft.  2  tn.  by  4  ft.  8  in. 

A.   C.   Constant   Speed   Motor: 

Driving  motor,  hp 25 

Speeds   to   driving   head '. •,••■•.••;•••  V  •",■■  ^ 

Floor    si.ace    18  ft.  9  in.  by  4  ft.  3  in, 

D.  r.   .^djustaWe  Speed  Motor: 

Driving  motor,  hp i'  '      o 

Sneeds   to   driving   head 16  to  48 

Floor    space     19  ft.  1  in.  by  4  ft.  0  in. 


FEEDWATER  TREATMENT 

The  present  coal  shortage  and  demand  for  increased 
boiler  efficiency  call  attention  once  more  to  the  ever  present 
need  of  a  satisfactory  feed-water  treatment.  It  is  self-evident 
that  scale  not  only  lowers  the  equivalent  evaporation  of  a 
boiler  and  the  available  boiler  horsepower,  but  decreases  the 
life  of  tubes  and  firebox  sheets. 

Among  the  non-chemical  methods  of  treating  feed-water, 
that  devised  by  the  Ferrochem  Company,  Ltd.,  30  Church 
street,  New  York,  is  interesting  and  has  given  good  results 
in  actual  practice.  Perhaps  the  most  notable  example  has 
been  in  the  treatment  of  Los  Angeles  city  water,  where  an 
analysis   showed   the   following   content: 

tlrain*  per  gallon 

Total    solids     28.0 

Organic    and    volatile S.2 

Sodium    chloride    2.8 

Sodium    sulphate     3.9 

Calcium   carbonate    5.9 

Magnesium   carbonate    4.6 

Trace 
Silica — Free    carbonic    acids 9.3 

This  water  is  very  bad,  forming  hard  scale  in  a  short  time 
and  it  has  been  successfully  treated  by  the  Ferrochem  proc- 
ess for  a  number  of  years. 

As  shown  in  the  illustration  the  machine  is  simple  in  con- 
struction, consisting  of  three  balls  rotating  in  a  circular 
raceway  through  which  the  water  passes  l)efore  going  to  the 
boiler.  The  balls  are  made  of  an  alloy  of  pure  metals,  which 
is  readily  abraded  when  the  balls  are  whirled  in  the  race- 
way by  the  action  of  the  water.  Fine  particles  of  Ferrochem 
metal  then  enter  the  boiler  with  the  water  and  neutralize 
the  scale  forming  salts,  both  those  in  solution  as  well  as 
those  in  suspension.     This  prevents  the  salts  from  cementing 
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Apparatus  for   Ferrochem   Water  Treatment 

themselves  together  in  the  form  of  hard  scale  on  the  exposed 
surfaces  of  the  boiler.  It  is  claimed  that  the  introduction  of 
Ferrochem  metal  into  a  boiler  not  onlv  neutralizes  all  the 
salts  in  incoming  water,  but  softens  and  loosens  the  scale 
already  formed.  The  precipitation  of  the  salts  is  in  the 
form  of  a  sludge  or  mud  which  does  not  harden  and  may 
be  readily  blown  or  washed  out. 

Among  the  advantages  of  a  non-chemical  method  of  feed- 
water  treatment  may  be  mentioned  less  danger  of  foaming, 
no  decomposition  of  packing  and  gaskets,  and  exhaust  steam 
that  is  not  contaminated  by  various  chemicals. 

Also  the  non-chemical  method  just  described  has  an  addi- 
tional advantage  in  being  automatic  in  action  and  requiring 
practically  no  care. 

The  success  attending  the  use  of  the  Ferrochem  method  in 
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industrial  plants  raises  the  question  as  to  its  application  to 
locomotive  feed-water  problems  and  there  is  no  apparent 
reason  why  it  should  not  work  out  well.  There  would  be 
about  two  pounds  back  pressure  due  to  the  machine,  so  it 
probably  could  not  be  used  between  the  tank  and  the  loco- 
motive injector,  but  it  could  be  placed  between  the  water 
supply  and  the  tower  or  trough  from  which  the  water  is 
taken,  as  the  case  may  be. 


I   BOILER    BRACE    COUPLING 

An  improvement  in  the  method  of  fastening  boiler  braces 
has  been  recently  patented  by  S.  U.  Walck,  of  Lansford,  Pa., 
and  the  device  is  shown  in  detail  in  the  illustration,  which 
is  a  vertical  section  through  the  Ijoiler  where  the  brace  is 
applied. 

Referring  to  the  illustration,  A  is  the  back  head  of  the 
boiler  and  B  the  wrapper  sheet.  The  brace  C  is  held  by 
rivets  to  the  wrapper  sheet  and  the  back  head  is  drilled  and 
tapped  with  a  standard  boiler  tap  to  take  the  shell  E.  As 
indicated,  this  shell  is  chamfered  and  has  a  concave  seat 
machined  to  suit  the  convex  face  of  the  nut  K.  K  has  a 
square  head  and  may  be  tightened  by  means  of  a  suitable 
wrench.  The  shell  E  is  threaded  on  the  outer  end  to  re- 
ceive the  cap  F  which  is  provided  with  a  recess  H  to  allow 
for  tightening. 

In  applying  the  brace  and  coupling,  the  inner  end  of  the 
brace  is  securely  held  to  the  wrapper  sheet  by  riveting  or 
otherwise  and  the  threaded  portion  is  passed  through  the 
shell.  The  nut  is  tightened  on  the  brace,  so  that  a  few  of 
the  threads  will  project  through  and  may  be  riveted  over. 


Boiler  Brace  Coupling 


The  cap  is  then  screwed  into  the  shell,  enclosing  the  nut  in 
the  manner  shown  and  making  a  steam-tight  joint. 

If  it  becomes  necessary  to  inspect  the  braces,  the  cap  may 
be  removed  by  a  wrench  inserted  in  the  recess  in  the  end  and 
should  the  brace  and  nut  turn  together,  it  will  be  evident 
that  the  brace  is  broken.  In  order  to  remove  the  part  of 
the  brace  which  is  riveted  to  the  boiler  sheet  the  rivets  hold- 
ing firm  may  be  cut,  allowing  the  inner  portion  to  fall  down 
and  be  taken  out.  After  the  old  brace  is  removed,  a  new 
one  may  be  slipped  into  the  boiler  through  the  opening  in 
the  end  of  the  boiler  head  and  the  inner  end  drawn  up  to 
the  wrapper  sheet.  After  tapping  out  the  old  holes,  screw 
plugs  may  be  screwed  into  the  wrapper  sheet  and  brace, 
allowing  them  to  extend  above  the  sheet  for  a  distance  of 
a  few  threads,  which  may  be  afterwards  riveted  over,  the 
same  as  a  staybolt,  thus  making  a  tight  joint.  The  shell 
may  then  be  screwed  into  the  boiler  head  and  the  parts  re- 
placed, as  already  described. 

This  form  of  boiler  brace  possesses  the  advantages  of 
being  easily  applied  and  readily  inspected.  In  addition,  it 
provides  a  flexible  connection  at  one  end  and  is  much  less 
likely  to  break  than  a  rigidly  riveted  brace. 


4. 


AIR  VALVE  LIFT  GAGE  FOR  CROSS  COM- 
POUND AND  SINGLE  STAGE  STEAM 
DRIVEN  AIR  COMPRESSORS 

The  purpose  of  the  air  valve  lift  gage,  which  is  made  by 
the  A\'estinghouse  Air  Brake  Company,  is  to  enable  repair- 
men to  determine  the  lift  of  air  valves  of  steam-driven  air 
compressors. 

To  determine  the  lift  of  the  left  hand  air  valve,  the  gage 
is  first  applied  to  the  left  flange  of  the  air  cylinder,  as  illus- 
trated in  Fig.  1,  and  the  sliding  arm  adjusted  until  its  end 
rests  against  the  stop  on  the  air  valve,  in  which  position  it  is 
locked  bv  means  of  the  thumb  nut.    With  the  arm  thus  locked, 


Fig.  1 

the  gagd  is  applied  to  the  valve  cap,  as  shown  in  Fig.  2.  If 
the  gage  arm  fails  to  touch  the  stop  on  the  valve  when  the 
shoulder  on  the  sliding  bar  rests  upon  the  face  of  the  collar, 
the  valve  has  a  lift  greater  than  standard  by  an  amount  equal 
to  the  distance  between  the  gage  arm  and  the  stop.  If  this 
lift  is  greater  than  the  maximum  permissible,  a  repair  valve 
having  p.  long  stop  is  substituted  for  the  old  valve  and  the 


LIFT  FOR  8  2 

cross  compound^ 
Stand  h'compressors 


LIFT  for  10  J 

cross  compound 
compressor  only 


Fig.  2 


Stop  lo\\fered  until  the  .«.tandard  lift  is  reached,  as  indicated 
bv  the  giage. 

To  d«ermine  the  lift  of  the  right  hand  air  valve,  the  gage 
is  first  applied  to  the  right  flange  of  the  air  cylinder,  as  illus- 
trated iii  Fig.  1.  and  the  sliding  arm  adjusted  until  its  end 
rests  agiinst  the  stop  in  the  cylinder,  in  which  position  it  is 
locked  ]y}-  means  of  the  thumb  nut.  With  the  arm  thus  locked 
the  gag^  is  applied  to  the  air  valve  cage  and  air  valve,  as 


Fig.  3 


illustrated  in  Fig.  .>,  and  if  the  valve  has  proper  lift,  the 
shoulder  on  the  sliding  arm  will  just  rest  upon  the  upper  side 
of  the  cojlar  of  the  air  valve  cage,  as  illustrated.  If  the  gage 
arm  failk  to  touch  the  stop  on  the  valve  when  the  shoulder 
on  the  sliding  bar  rests  on  the  collar  face  on  the  cage,  the 
valve  ha^  a  lift  greater  than  standard  by  an  amount  equal  to 
the  distance  between  the  stop  and  the  gage  arm. 
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PORTABLE  ELECTRIC  DRILL  AND 
GRINDER 

Portable  electric  tools  which  replace  hand  operation, 
save  time  and  labor  and  increase  the  output  of  a 
given  number  of  men.  Particularly  is  this  true  of 
a  portable  electric  drill  such  as  that  shown  in  Fig.  1.  Less 
"elbow  room"  is  required  by  a  workman  using  this  device, 
and  since  he  can  drill  a  great  many  more  holes  per  hour, 
he  can  reolace  a  number  of  men  who  mav  be  given  to  other 


Fig.   1— Portable    Electric    Drill 

tasks.  This  drill,  which  is  manufactured  by  Gilfillan 
Brothers  Smelting  and  Refining  Company  of  Los  Angeles, 
Cal.,  is  equipped  with  gears  to  give  two  speeds.  The  speeds 
are  changed  by  means  of  a  knob  on  the  bottom  of  the  gear 
case.  The  gears  themselves  are  made  of  chrome  nickel  steel 
and  run  in  grease.  Ball  Ijearings  are  used  throughout.  A 
J^    in.    Standard   chuck   and   a   sturdy   electric   switch   are 


Fig.  & — Tool   Pott  Grinder 

provided.  The  speed  range  is  400  r.p.m.  on  low  speed  and 
700  r.p.m.  on  high  speed,  Westinghouse  motors  being 
furnished. 

The  same  company  also  manufactures  a  tool  post  grinder 
shown  in  Fig.  2  and  adapted  for  use  on  lathes.  An  angle 
plate  can  be  clamped  around  the  tool  post  and  a  vertical 
adjustment   of  the   grinder   is   provided.      This   grinder   is 


equipped  with  a  Westinghouse  ^  hp.  motor  running  at 
3400  r.p.m.  It  is  also  provided  with  a  six  in.  by  three- 
eighths  in.  grinding  wheel,  an  extension  mandrel  for  in- 
ternal grinding  fitted  with  a  1  ^  in.  by  ^  in.  wheel,  a  tooth 
rest  for  cutter  grinding  and  an  electric  attachment  plut: 
with  7^  ft.  of  cord. 


BALANCING  STAND 

The  balancing  stand  illustrated  is  manufactured  by  the 
Rockford  Tool  Company,  Rockford,  111.,  for  the  purpose  of 
balancing  pulleys,  cones,  armatures,  flywheels,  etc. 

The  end  brackets  or  standards  are  adjustable  in  or  out 
to  suit  the  length  of  the  part  to  be  tested,  and  in  the  larger 
sizes  this  adjustment  is  made  by  means  of  a  rack  and  pinion. 
On  each  standard  there  are  two  rotating  disks  which  have 
been  hardened  and  ground  and  are  supported  on  ball  bear- 
ings. The  special  arrangement  of  ball  bearings  used  makes 
these  disks  turn  with  great  ease  and  for  that  reason  the  stand 
is  exceedingly  sensitive.  The  two  disks  on  each  standard 
are  separated  so  that  a  round  bar  of  iron  may  be  supported 
by  them  at  four  points  and  be  free  to  turn  easily. 

In  operation,  the  stand  is  placed  on  a  reasonably  level  floor 
and   no   further   leveling   or  adjustment   is   necessary.      The 


stand  Used  In  Balancing  Pulleys,  Fly-wheels,  Etc. 

shaft  and  pulley  or  flywheel,  as  the  case  may  be,  is  then 
allowed  to  rest  on  the  disks,  and  any  lack  of  balance  will  be 
evident  and  may  be  corrected  in  the  usual  way. 

The  advantages  of  this  tool  are  its  great  sensitiveness  and 
the  fact  that  it  does  not  have  to  be  leveled  like  the  old-fash- 
ioned parallels.  The  stand  is  made  in  the  following  five  sizes: 

Greatest  distance 

Swing  between  standards  Capacity 

No.   1   bench  size 22  in.  20  in.  800  1b. 

No.  2  floor  size 46  in.  30  in.  800  lb. 

No.  2- A    floor    sizet 46  in.  30  in.  2,0001b. 

No.  3   lieavy   size* 6  ft.  6  ft.  S.OOOlb. 

No.  4    heavy    size* 8  ft.  8  ft.  10,000  1b. 

tNo.  2-A  has  extra  heavy  bearings  and  large  disks. 

*Nos.  3  and  4  are  fitted  with  a  rack  and  pinion  for  adjusting  distance 
between    standards. 


Shorten  the  W.ar. — The  sooner  the  irresistible  might  of 
this  great  republic  is  organized  and  put  into  full  action  the 
sooner  the  war  will  end.  Every  dollar  invested  in  govern- 
ment securities  works  to  shorten  the  war,  to  save  the  lives  of 
American  soldiers  and  sailors.    Buy  Liberty  Bonds. 
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Word  received  from  Captain  William  R.  Pearson,  of  Com- 
pany C,  35th  Engineers  (Railways),  indicates  that  that  regi- 
ment is  now  in  service  in  France.  The  35th  Engineers  was 
stationed  at  Camp  Grant,  Rockford,  111.,  previous  to  its 
departure  for  Europe. 

In  a  fire  in  the  Southem  Pacific  terminal  at  Lordsburg, 
X.  M.,  on  the  14th  of  March,  a  roundhouse,  six  locomotives, 
a  number  of  freight  cars  and  a  large  amount  of  stores,  in- 
cluding fuel  oil,  were  destroyed,  the  total  loss  being  estimated 
at  se^'eral  hundred  thousand  dollars. 

Director-General  McAdoo  has  addressed  to  the  railroads  a 
questionnaire  asking  information  concerning  the  use  of 
varnish  on  cars  and  locomotives  during  the  calendar  year 
1917.  Reports  must  show  the  brand,  vendor,  manufacturer, 
amount  used  for  various  purposes,  total  cost  and  price  per 
gallon. 

Obsolete  <x  obsolescent  locomotives  may  be  useful  some- 
where, and  Director- General  McAdoo  has  addressed  a  cir- 
cular letter  to  the  presidents  of  Class  I  railroads  asking  for 
information  regarding  all  locomotives  which  are  not  in 
service  by  reason  of  age,  condition,  size,  weight,  etc.,  but 
which,  if  in  good  condition  or  properly  repaired,  could  be 
used  to  advantage  on  roads  of  less  traffic  density  or  more 
favorable  operating  conditions. 

In  order  to  give  some  recognition  to  men  who  have  helped 
to  build  up  its  record  of  efficiency,  the  Canadian  Pacific  has 
decided  to  name  certain  of  the  Canadian  Pacific  locomotives 
after  the  engineers  who,  by  meritorious  conduct  or  by  acts 
of  special  bravery  have,  in  the  opinion  of  the  management, 
earned  the  right  to  special  distinction.  It  is  not  the  intention 
to  name  every  locomotive  at  once,  but  only  those  in  passenger 
service,  and  to  keep  each  name  as  a  privilege  and  a  reward. 

In  an  explosion  and  fire  at  the  Jarvis  warehouse,  Jersey 
City,  N.  J.,  on  March  26,  the  repair  shops  of  the  Erie  Rail- 
road, on  the  north  side  of  the  main  line  near  the  Jersey 
City  passenger  station,  were  destroyed;  estimated  loss,  $300,- 
000;  loaded  freight  cars  to  the  value  of  $200,000  (estimated) 
were  also  destroyed.  The  explosion  caused,  altogether,  dam- 
age to  the  amount  of  about  $1,500,000,  and  fire  brands  were 
blown  across  the  river  to  New  York,  damaging  the  Erie 
station  and  ferry-house.  It  is  understood  that  the  company 
will  not  rebuild  on  the  same  site* 


A  shortage  of  passenger  cars  is  reported  by  the  Pennsyl- 
vania Rjailroad.  This  unusual  condition  has  arisen  in  con- 
nection fvith  the  rapid  growth  of  war  industries  in  the  section 
between  Philadelphia  and  Baltimore.  Special  trains  are  run 
daily  to  and  from  such  industries  in  six  localities  which 
require  jthe  use  of  215  cars.  In  addition,  15  cars  daily  will 
be  required  soon  for  further  special  industrial  service  in  this 
locality.  In  order  thus  to  provide  for  these  essential  war 
industries,  it  has  been  necessary  to  limit  the  length  of  some 
suburbali  trains  in  the  neighborhood  of  Philadelphia  and 
Baltimwe. 

The  piining  of  clean  coal  is  to  be  enforced  by  the  Fuel 
Administration,  according  to  an  announcement  which  has 
recently  been  made.  An  inspection  system  will  be  organized 
Under  the  new  plan  adopted,  coal  condemned  by  the  Fuel 
Administration,  either  lacking  preparation  or  because  it 
contain^  a  high  percentage  of  impurities,  will  be  sold  at  50 
cents  a  ton  less  than  the  fixed  Government  price  for  the  mine. 
The  inspection  system  will  be  operated  through  the  district 
representatives  of  the  Fuel  Administration,  who  are  author- 
ized to  iappoint  a  sufficient  number  of  inspectors  to  carry  out 
the  teritas  of  the  order,  which  went  into  effect  on  Monday, 
March  11. 

The  Pennsylvania  Railroad  has  issued  a  pamphlet  contain- 
ing brief  articles  by  a  dozen  or  more  employees  of  the  road, 
telling  from  their  own  experiences,  how  railroad  men  may- 
make  themselves  efficient  in  the  duty  of  helping  to  wnn  the 
war.  These  writers  are  Edward  F.  McKenzie,  locomotive 
engineman;  Wm.  Parker,  car  repairman;  T.  T.  Buck, 
enginernan;  S.  C.  Lowrey,  engineman;  U.  S.  Shearer,  engine- 
man;  Jbhn  Phelan,  track  foreman;  H.  S.  Meyer,  engineman; 
H.  P.  Peterson,  engineman;  H.  E.  Emery,  station  agent; 
Emanuel  Shepp,  track  foreman;  Hugh  Mulloy,  track  fore- 
man; H.  F.  Krear,  engineman;  Thomas  M.  Finn,  engine- 
man,  and  P.  L.  Smith,  fireman. 

The  director-general  has  announced  the  creation  of  a  Car 
Repair  Section,  and  an  Inspection  and  Test  Section  of  the 
Division  of  Transportation.  The  former  will  be  in  charge 
of  J.  J,  Tatum,  superintendent  of  the  freight  car  repair  de- 
partmeiit  of  the  Baltimore  &  Ohio,  as  manager,  with  office 
in  the  Southern  Railway  building,  Washington,  D.  C.  The 
manager  of  the  section  will  supervise  the  condition  of  and 
repairs  to  freight  and  passenger  cars  in  all  existing  railway 
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shops,  and  at  outside  slwps.  C.  B.  Young,  mechanical 
engineer  of  the  Chicago,  Burlington  &  Quincy,  has  been  ap- 
pointed manager  of  tlxe  Inspection  and  Test  Section,  with 
office  in  the  Southern  Railway  building,  Washington,  D.  C. 
He  will  have  charge  of  the  test  and  inspection  of  materials 
and  work  in  connection  with  the  construction  of  standard 
locomotives  and  cars.   ' 

The  President  has  approved  the  recommendation  of  the 
price-tixing  committee  of  the  War  Industries  Board  that  the 
maximum  prices  heretofore  fixed  by  the  President  upon  the 
recommendation  of  the  l)oard  upon  ore,  coke,  steel  and  steel 
products,  subject  to  revision  on  April  1,  1918,  be  continued 
in  effect  until  July  1,  1918;  from  April  1  to  July  1,  how- 
ever, the  maximum  price  of  basic  pig  iron  be  reduced  from 
S.>3  to  $v>2  per  gross  ton,  and  that  the  maximum  price  of 
scrap  steel  be  reduced  from  $30  to  $29  per  gross  ton.  No 
new  contracts  calling  for  delivery  of  any  of  said  com- 
modities or  articles  on  or  after  July  1,  1918.  are  to  specify 
a  price  unles>  coupled  with  a  clause  making  the  price  subject 
to  a  revision  by  any  authorized  United  States  Government 
agency. 

Frank  McManamy,  manager  of  the  Locomotive  Section  of 
the  United  States  Railtoad  Administration,  has  appointed 
the  following  railroad  officers  as  a  consulting  board  to  con- 
sider matters  relative  to  the  maintenance  of  locomotives,  the 
distril)Ution  of  locomotives  to  various  shops  for  repairs,  shop 
production  and  practices,  and  other  matters  of  a  similar 
character:  H.  T.  Bentley.  superintendent  of  motive  power, 
Chicago  &:  North  Western;  C.  E.  Chambers,  superintendent 
of  motive  |)ower.  Central  of  New  Jersey;  C.  E.  Fuller,  super- 
intendent of  motive  power.  Union  Pacific;  J.  Hainen,  assist- 
ant to  the  vice-])resident,  Southern;  D.  R.  MacBain,  super- 
intendent of  motive  power.  New  York  Central  Lines  West; 
John  Purcell,  assistant  to  the  vice-president,  Atchison, 
To[)eka  &:  Santa  Fe. 

Announcement  has  been  made  of  the  personnel  of  Rail- 
wav  Board  of  Adjustment  No.  1  created  by  the  Railroad 
Administration  to  deal  with  controversies  between  the  rail- 
roads and  the  organizations  of  train  ser\'ice  employees  grow- 
ing out  of  the  interpretation  or  application  of  the  provisions 
of  wage  schedules  or  agreements.  The  board  will  consist 
of  four  repre.sentatives  of  the  railroads  and  four  officers  of 
the  l)rotherhoods,  as  follows:  E.  T.  Whiter,  assistant  gen- 
eral manager  of  the  Pennsylvania,  Western  Lines;  J.  G. 
Walber.  secretary  of  the  Bureau  of  Information  of  the  East- 
ern Railroads;  J.  W.  Higgins,  executive  secretary  of  the 
Association  of  Western  Railways;  C.  P.  Neill,  manager  of 
the  Bureau  of  Information  of  the  Southeastern  Railroads; 
L.  E.  Sheppard,  vice-president.  Order  of  Railway  Con- 
ductors: F.  A.  Burgess,  assistant  grand  chief.  Brotherhood  of 
Locomotive  Engineers;  All)ert  Phillips,  vice-president.  Broth- 
erhood of  Locomotive  Firemen  and  Enginemen,  and  W.  N. 
Doak,  vice-president.  Brotherhood  of  Railroad  Trainmen. 
The  board  will  hold  a  meeting  at  Washington  on  Monday  to 
organize  and  will  proceed  immediately  to  consider  a  number 
of  pending  disputes. 


Thirty-Seventh  Re|iment  Eleotrioal  En^ineera,   Bein^  Recruited 

A  regiment  of  electrical  engineers  is  being  recruited  in 
Chicago  as  rapidly  as  possible  for  service  in  France.  The 
selection  of  non-commissioned  officers  has  not  been  mad*; 
and  the  men  who  enlist  will  have  chances  for  these  places. 
Men  who  are  skilled  in  the  following  trades  will  be  enlisted: 
Cooks,  machinists,  blacksmiths,  metal  workers,  foundrymen, 
patternmakers,  plumbers,  electricians,  pipe  fitters,  drafts- 
men, storemen,  carpenters,  welders,  boilermakers,  bricklayers, 
masons,  chauffeurs,  handymen  and  linemen.  The  regiment 
will  also  need  operators  of  oil,  steam  and  gasoline  engines 
and  electrically  driven  pumps.  The  regiment  will  be  known 
as  the  37th  Engineers,  and  will  be  commanded  by  Colonel 
Theodore  A.  Dillon,  an  officer  of  the  Engineering  Corps  of 
the  Regular  Army,  who  has  been  relieved  from  duty  as  elec- 
trical engineer  of  the  Panama  Canal  to  command  this  regi- 
ment. A  special  recruiting  office  has  been  opened  at  120 
West  Adams  street,  Chicago,  in  charge  of  Major  Arthur  B. 
Kratz,  Engineer  Officers'  Reserve  Corps,  also  formerly  on 
the  Panama  Canal. 


Railway  Regiments'  Thanks  for  Tobacco 

A  number  of  letters  have  been  received  expressing  the 
appreciation  of  the  men  in  the  railway  regiments  now  in 
France  for  the  tobacco  which  they  have  received  as  a  result 
of  the  contributions  to  the  Railway  Regiments'  Tobacco 
Fund,  by  railway  supply  companies  in  the  United  States. 
C.  W.  Kutz,  colonel  commanding  the  Thirteenth  Engineers, 
writing  on  March  1,  says: 

"Ever  since  December  21,  when  I  acknowledged  receipt  of 
your  letter,  we  have  been  on  the  lookout  for  the  shipment  of 
tobacco  which  you  had  made.  Yesterday  our  patience  was 
rewarded  by  the  receipt  of  three  cases  of  smoking  tobacco. 
The  members  of  this  regiment  feel  very  fortunate 
in  having  such  friends  as  the  contributors  to  the  'Railway 
Regiments'  Tobacco  Fund,'  and  hope  by  their  actions  to 
fuUv  justifv  the  interest  of  their  friends  in  the  United 
States.     .     '.     ." 

Major  John  A.  Laird,  commanding  the  12th  Engineers, 
writing  on  February  27,  expresses  similar  hearty  thanks  for 
three  cases  received  on  February  26. 

V.  J.  Jaeger,  Co.  F,  13th  Engineers,  writing  on  March  4. 
acknowledges  receipt  of  the  first  consignment  of  "generosity" 
from  the  Railway  Supply  Companies'  Fund.  "Words  fail 
to  express  our  appreciation.  The  smokes  are  the  answer  to 
our  difficulties  and  a  solace  to  the  ills  engendered  in  dove- 
tailing railroading  with  the  military  end  of  this  war  game. 
In  the  language  of  our  French  comrades  we  simply  say  'Je 
vous  remercie.'  " 

Col.  W.  P.  Wooten,  of  the  14th  Engineers,  acknowledging 
receipt  of  three  cases  of  tobacco,  sends  thanks  to  the  donors 
and  says  that  the  men's  enjoyment  of  the  gift  has  been  great. 

During  the  past  month'  one  new  subscription  to  the  Rail- 
way Regiments'  Tobacco  Fund  for  $10  a  month  for  12 
months  was  received  from  the  Rome  Iron  Mills,  Inc.,  New 
York;   a  donation  of  $20  was  made  bv  the  McConwav  & 
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Torley  Company  of  Pittsburgh,  and  a  second  contribution  of 
:5100  was  received  from  the  Chicago  Railway  Equipment 
Company,  Chicago. 


United  States  Government  Locomotives 

Specifications  have  been  prepared  by  the  Railroad  Admin- 
istration for  eight  types  of  locomotives: 

Light  and  heavy  mountain  types. 

Light  and  heavy  Mikado  types. 

Light  and  heavy  Pacific  types. 

Six-wheel  and  eight-wheel   switching  locomotives. 

The  director-general  will  determine  the  number  of  each 
type  which  will  be  ordered  for  use  in  the  different  regions. 
The  proposed  standard  specifications  for  locomotives,  al- 
though still  subject  to  slight  revisions,  were  given  to  locomotive 
builders  some  time  ago  and  they  have  submitted  their  prices, 
which  are  being  carefully  scrutinized  and  checked.  If  the 
costs  for  any  item  seem  high,  the  reason  for  it  will  be  ascer- 
tained, and  if  necessary  the  Government  will  arrange  to  pur- 
chase certain  materials  for  builders  where  it  can  do  so  more 
cheaply.  A  meeting  was  held  at  Washington  on  April  1 
with  the  manufacturers  of  locomotive  specialties  to  consider 
informally  the  specialties  to  be  used  on  the  standard  locomo- 
tives to  be  ordered.  A  similar  meeting  will  be  held  shortly 
with  the  manufacturers  of  car  specialties.  Detailed  prices 
on  the  cars  have  been  received  and  will  be  checked  before 
a  decision  is  reached  as  to  the  number  of  each  type  to  be 
ordered. 


MEETINGS  AND  CONVENTIONS 

Electric  Hoist  Manufacturers'  Association. — This  associa- 
tion was  recently  formed  by  manufacturers  of  electric  hoists 
in  the  United  States  for  the  purpose  of  co-ordinating  the  total 
experience  of  the  various  manufacturers  and  to  make  avail- 
able for  the  user  all  that  is  best  in  electric  hoist  design.  The 
membership  of  the  association  is  confined  to  those  engaged 
in  the  manufacture  of  monorail  electric  hoists.  The  officers 
of  the  association  are:  H.  A.  Hatch,  chairman,  Shepard 
Electric  Crane  &  Hoist  Company;  F.  W.  Hall,  vice-chair- 
man, Sprague  Electric  Works,  and  C.  W.  Beaver,  secretar}- 
treasurer,  Yale  and  Towne  Manufacturing  Company. 


The   foUovniis  list  si:'cs  names  of  secretaries,   dates  of  next  or  regular 
meetings  and  flares  of  meeting  of  mechanical  associations: 

Air  Brake  Association. — F.  M.  Nellis,  Room  3014,  165  Rroadwav,  New 
York  City.     Convention  May  7  to  10,   1918,  Cleveland,  Ohio. 

.Xmerican  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association— O.   E.   Schlink,  485   W.   Fifth   St..   Peru.   Ind. 

American  Railway  Master  Mechanics'  Association. — J.  W.  Taylor,  Kar- 
pen   Bldg.,   Chicago. 

.\merican  Railway  Tool  Foremen's  .\ssociation. — R.  D.  Fletcher,  Belt 
Railway,    Chicago. 

American  Society  for  Testixo  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania.  Philadelphia,  Pa.  Annual  meeting  June  25-28,  1918, 
Hotel   Travmore,   Atlantic   City,    N.   J. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St.,    New    York.  ' 

Association  of  Rau.nvay  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  X.  VV..  Room  411,   C.  &  N.   W.   Station,  Chicago. 

Car  Foremen's  .Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel    Morrison.    Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  R.  McMunn,  New  York  Central,  Albany.  N.  Y. 

INTERN.^TIONAL  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   C.    H.   &   D..    Lima,   Ohio. 

International  Railway  Fuel  .\ssociation. — J.  G.  Crawford,  547  W.  Jack- 
son   Blvd.,    Chicago. 

International    Railway    General   Foremen's    Association. — William    Hall, 

1126    VV.    Broadway.    Winona,    Minn. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St., 

New  York. 
Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Bldg.,  Chicago. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

— A.  P.   Dane,  B.  &  M.,  Reading,  Mass. 
Niagara  Frontier  Car  Men's  Association. — George  A.  J.   Hochgrebe.  623 

Brisbane     Bldg.,     Buffalo,     N.    Y.       Meetings,     third     Wednesday     in 

month,    Statler   Hotel.    Buffalo,    N.    Y. 
Railway   Storekeepers'   Association. — J.   P.    Murphy,    Box   C,   Collinwood, 

Ohio. 
Traveling   Engineers'   Association. — W.    O.   Thompson,   N.   Y.    C.    R.    R.. 

Cleveland.   Ohio.    Next   meeting,   September   10,    1918,   Chicago. 


GENERAL 

W.  F.  iAckermax,  shop  superintendent  of  the  Chicago, 
Burlington  &  Quincy,  at  Havelock,  Xeb.,  was  appointed 
acting  superintendent  of  motive  power  of  the  lines  west  of 
the  Missouri  river,  succeeding  T.  Roope,  granted  leave  of 
absence. 

E.  C.  .^ndersox,  mechanical  engineer  of  the  Colorado  & 
Southern,!  with  headquarters  at  Denver,  Colo.,  has  been  ap- 
pointed assistant  mechanical  engineer  of  the  Chicago,  Bur- 
lington &'  Quincy,  with  office  at  Chicago. 

H.  P.  Anderson,  mechanical  engineer  of  the  Missouri, 
Kansas  &  Texas  of  Texas,  was  appointed  superintendent  of 
motive  pqwer,  with  headquarters  at  Denison,  Tex.,  succeeding 
F.  W.  Tdylor. 

B.  J.  Peasley,  whose  appointment  as  mechanical  superin- 
tendent df  the  St.  Louis-Southwestern  of  Texas,  with  office 
at  Tvleri  Tex.,  was  announced  in  the  Februar\-  issue,  was 

born  at  Decorra,  111., 
on  December  21,  1867. 
He  entered  railway 
ser\'ice  at  the  age  of  16 
as  laborer  and  machin- 
ist apprentice  with  the 
Chicago,  Burlington  & 
Quincy,  at  West  Bur- 
lington, la.  On  com- 
pleting his  apprentice- 
ship he  entered  Elli- 
ott's Business  College, 
at  Burlington,  la.  Af- 
ter completing  the 
business  course  he 
again  entered  railway 
service  as  a  machinist 
with  the  Atchison,  To- 
peka  &  Santa  Fe,  at 
Ft.  Madison,  la.  In 
1894  he  was  employed 
by  the  Ft.  Madison  Gas  &  Gasoline  Engine  Company;  from 
1895  to  1899  he  was  employed  by  the  Chicago.  Ft.  Madison 
&:  Des  I  Moines,  as  fireman  and  engineer.  From  1899  to 
1901  h^  was  employed  by  the  Illinois  Central,  at  East  St. 
Louis,  111.,  as  a  machinist  and  was  later  promoted  to  divi- 
sion ai^d  wrecking  foreman,  at  Carbondale,  111.  In  1901 
he  entered  the  service  of  the  Denver  &  Rio  Grande,  as  round- 
house foreman  at  Helper,  Utah,  where  he  remained  a  short 
time,  returning  to  the  Illinois  Central,  at  East  St.  Louis,  111., 
where  he  served  in  the  capacity  of  roundhouse  foreman,  shop 
foreman  and  general  foreman  until  September,  1906.  He 
was  appointed  general  foreman  of  the  Missouri  Pacific,  at 
Bixby,  111.,  in  September,  1906,  and  was  later  promoted  to 
master  mechanic,  at  Ferriday,  La.,  where  he  remained  for 
six  months  and  was  then  transferred  to  De  Soto.  Mo.,  as 
master  mechanic  of  the  Missouri  division.  In  February, 
1914,  he  was  promoted  to  superintendent  of  shops  at  Argenta, 
Ark.,  where  he  remained  until  promoted,  as  noted  above. 

Walter  U.  Appleton,  general  master  mechanic  of  the 
Canadian  Government  Railways,  with  office  at  Moncton, 
X.  B.,  has  been  appointed  superintendent  motive  power  with 
office  at  Moncton,  succeeding  G.  R.  Joughins,  who  was  super- 
intendent of  rolling  stock.  Mr.  Appleton  was  born  on  Jan- 
uary 29,  1878.  On  October  13,  1890,  he  obtained  a  pxwition 
with  the  Canadian  Government  Railways  as  a  junior  clerk 
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in  the  insurance  office  and  worked  there  until  1894,  when  he 
secured  a  transfer  to  the  locomotive  department  as  machinist 
apprentice.  On  the  completion  of  his  apprenticeship  he 
was  transferred  to  the  office  o(  the  superintendent  motive 
power  as  a  clerk,  after  which  he  was  employed  in  the  shop 
for  one  year  as  machinist.  In  1903  he  was  promoted  to  the 
position  of  chief  clerk  to  the  superintendent  motive  power 
and  was  appointed  assistant  superintendent  motive  power  in 
1909.     In  1913  he  was  appointed  general  master  mechanic. 

F.  W.  Taylor,  superintendent  of  motive  power  of  the 
Misf^ouri,  Kansas  &  Te.xas,  with  headquarters  at  Denison, 
Tex.,  has  been  appointed  general  manager,  with  headquar- 
ters at  Parsons,  Kan.,  succeeding  H.  F.  .Anderson,  who  was 
transferred  to  San  Antonio,  Tex.,  as  superintendent  of  termi- 
nals of  the  Missouri,  Kansas  &  Texas  of  Texas. 

R.  A.  WixsEK,  engineer  of  tests  and  fuel  inspector  of  the 
Chicago  &  Alton,  with  headquarters  at  Bloomington,  111., 
resigned  on  April  1. 

W.  H.  WiNTERROWD,  assistant  chief  mechanical  engineer 
of  the  (\madian  Pacific,  has  been  appointed  chief  mechani- 
cal engineer  to  succeed  W.  E.  Woodhouse,  who  has  resigned. 
His  headquarters  are  at  Montreal,  Que, 

MASTER  MECHANICS  AND  ROAD  FOREMEN 
OF  ENGINES 

WiLLLAM  E.ARLE  B.ARXES,  master  mechanic  of  the  Cana- 
dian Government  Railway  at  Moncton,  X.  B.,  has  been 
appointed  general  master  mechanic,  succeeding  W.  U. 
Appleton,  with  head- 
quarters at  Monet  on, 
N.  B.  He  was  born  on 
July  24,  1879,  at  She- 
diac,  N.  B.,  and  was 
educated  in  the  public 
schools.  He  began 
railway  work  on  April 
20,  1899,  as  draftsman 
apprentice  on  the  Ca- 
nadian Government 
Railways.  In  1902  he 
served  as  draftsman, 
and  in  1906  first  as 
machinist  and  later  as 
draftsman.  In  October, 
1907,  he  was  appointed 
fitter  and   in  January, 

1909,  again  served  as 
draftsman.      In    April, 

1910,  he  was  appointed 

enginehouse  inspector  and  the  following  Januar}'  became  act- 
ing master  mechanic.  He  was  appointed  master  mechanic  in 
September,  1912,  and  since  August,  1917,  was  acting  general 
master  mechanic  until  his  recent  appointment  as  general 
master  mechanic  as  above  noted. 

Arthur  Crohn  has  been  appointed  general  master  me- 
chanic of  the  Missouri,  Kansas  &  Texas,  with  headquarters  at 
Denison,  Tex. 

C.  O.  Davenport,  road  foreman  of  engines  of  the  Chicago, 
Burlington  &  Quincy,  with  office  at  Alliance,  Xeb.,  has  been 
appointed  master  mechanic,  with  office  at  Sterling,  Colo., 
succeeding  G.  O.  Huckett. 

T.  Devaney  has  been  appointed  master  mechanic  of  the 
Toledo,  St.  Louis  &  Western,  with  office  at  Frankfort,  Ind. 

J.  L.  Fagan,  master  mechanic  of  the  Denver  &  Rio  Grande 
at  Grand  Junction,  Colo,,  has  been  appointed  master  me- 
chanic of  the  fourth  division,  with  headquarters  at  Alamosa, 
Colo.,  succeeding  H.  C.  Stevens. 
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G.  O.  Huckett,  master  mechanic  of  the  Chicago,  Burling- 
ton &:  Quincy,  with  office  at  Sterling,  Colo.,  has  been  ap- 
pointed master  mechanic,  with  office  at  Alliance,  Xeb.,  suc- 
ceeding J.  G.  Dole,  resigned. 

T.  \V.  McBeath,  traveling  fireman  of  the  Canadian  Gov- 
ernment Railways,  with  office  at  Moncton,  X^.  B.,  has  been 
appointed  master  mechanic,  with  headquarters  at  Moncton. 

F.  T.  Owens,  assistant  master  mechanic  of  the  Denver  & 
Rio.  Grande,  at  Pueblo,  Colo.,  has  been  appointed  master 
mechanic,  with  office  at  Grand  Junction,  Colo.,  succeeding 
J.  L.  Fagan. 

Charles  Raitt,  whose  appointment  as  master  mechanic  of 
the  Atchison,  Topeka  &  Santa  Fe  Coast  Lines  at  Xeedles, 
Cal.,  was  noted  in  the  March  issue,  was  bom  on  January  16, 
1862,  at  Montrose,  Scotland.  His  railroad  service  dates 
from  1882,  when  he  obtained  employment  with  the  Canadian 
Pacific  as  a  machinist.  In  1887  he  secured/?P*position  as  gang 
foreman  with  the  Chicago  &  Atlantic  af  Huntington,  Ind., 
where  he  remained  until  1889,  when  he  went  with  the  X'orth- 
ern  Pacific  as  machinist  at  Brainerd,  Minn.,  and  was  later 
promoted  to  general  foreman.  He  was  next  with  tlie  Cana- 
dian Xorthern  as  general  foreman  and  master  mechanic  at 
Winnipeg,  Man.,  until  the  latter  part  of  1902,  and  was  then 
employed  by  the  Great  Xorthern  on  air  brake  department 
work  at  St.  Paul  until  1904.  He  has  been  with  the  Atchison, 
Topeka  &  Santa  Fe  since  that  time,  first  as  erecting  shop 
foreman  at  Albuquerque,  X".  M.,  and  from  1908  until  he 
received  his  recent  appointment,  he  was  general  locomotive 
foreman  at  Richmond,  Cal. 

F.  W.  ScHULTZ,  master  mechanic  of  the  Kansas  City,  Mex- 
ico &:  Orient  of  Texas  at  San  .\ngelo,  Texas,  has  also  been 
assigned  the  duties  of  superintendent  motive  power  and  car 
departments  of  the  Kansas  City,  Mexico  &  Orient,  the  latter 
office  having  been  abolished.  In  addition  to  headquarters  at 
San  Angelo,  he  will  maintain  office  at  Wichita,  Kans. 

W.  B.  Stokes  has  been  appointed  master  mechanic  of  the 
Wrightsville  &  Tennille,  with  headquarters  at  Tennille,  Ga., 
succeeding  M.  G.  Brown. 

SHOP   AND   ENGINEHOUSE 

THO^fAS  B.  DicKERSON  has  been  appointed  acting  super- 
intendent of  shops  of  the  Central  of  Xew  Jersey,  with  office 
at  Elizabethport,  N.  J.,  succeeding  G.  L.  Van  Doren,  re- 
signed. 

H.  C.  Stevens,  master  mechanic  of  the  Denver  &:  Rio 
Grande  at  Alamosa,  Colo.,  has  been  appointed  superintendent 
of  .shops  at  Bumham  (Denver),  Colo. 

PURCHASING   AND   STOREKEEPING 

W,  F.  Lamb  has  been  appointed  division  storekeeper  of 
the  Southern  Railway,  with  office  at  South  Richmond,  Va., 
succeeding  J.  E.  Angel,  promoted. 

Thomas  Spratt,  assistant  purchasing  agent  of  the  Nor- 
folk &  Western,  with  office  at  Roanoke,  Va.,  will  perform  the 
duties  of  purchasing  agent. 

W.  F.  Wright  has  been  appointed  assistant  to  the  pur- 
chasing agent  of  the  Louisiana  &  Arkansas,  with  office  at 
Texarkana,  Ark. 

A.  H.  Young,  tie  and  timber  agent  of  the  Seaboard  Air 
Line,  with  office  at  Hamlet,  N.  C,  has  been  appointed  gen- 
eral storekeeper,  with  office  at  Portsmouth,  Va.,  succeeding 
D.  D.  Cain,  resigned  to  accept  service  with  another  company. 


OBITUARY 

William  C.  Kent,  general  foreman  of  the  Georgia  South- 
ern &  Florida  at  Valdosta,  Ga.,  died  on  March  28,  1918. 
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A.  J.  Beuter,  representative  of  the  Baldwin  Locomotive 
Works  at  San  Francisco,  CaL,  has  been  transferred  to  Port- 
land, Ore. 

W.  S.  Bartholomew,  president  of  the  Locomotive  Stoker 
Company,  has  been  elected  vice-president  of  the  Westing- 
house  Air  Brake  Company  in  direct  charge  of  the  activities 

of  the  stoker  company 
and  to  attend  to  such 
other  duties  as  may  be 
assigned  to  him.  Mr. 
Bartholomew  received 
his  education  in  the 
public  schools  of  Chi- 
cago and  in  the  Xorth- 
Western  University.  He 
entered  business  life 
with  George  B.  Car- 
penter &  Co.,  leaving 
that  company  to  enter 
the  service  of  Adams  &: 
Westlake,  in  course  of 
time  becoming  eastern 
manager.  In  1903  he 
entered  the  service  of 
the  Westinghouse  Air 
Brake  Company  as 
New  England  repre- 
sentative at  Boston,  Mass.  He  remained  here  until  1905 
when  he  was  made  western  manager  of  the  same  company 
at  Chicago.  He  was  transferred  in  1913  to  the  Loco- 
motive Stoker  Company,  being  elected  president,  and  ever 
since  has  actively  directed  the  development  of  the  Street 
stoker  and  its  distribution  to  the  railroads  throughout  the 
country.  In  addition  to  his  new  position  he  still  retains  his 
former  office  of  president  of  the  Locomotive  Stoker  Com- 
pany. 

W.  D.  HoRTON,  circulation  manager  of  the  Simmons- 
Boardman  Publishing  Company,  publishers  of  the  Rail'day 
Mechanical  Engineer,  resigned  on  March  1  to  accept  a  posi- 
tion as  district  railway 
sales  manager  of  the 
Patton  Paint  Company 
with  headquarters  at 
Milwaukee,  Wis.  Mr. 
Horton  was  bom  in 
Brooklyn,  N.  Y.,  De- 
cember 3,  1880,  and 
was   educated     in    the 
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public  schools  of  that 
city.  On  June  1,  1908, 
he  joined  the  staff  of 
the  Simmons  -  Board- 
man  Publishing  Com- 
pany, and  from  1908 
to  1914  acted  as  a  trav- 
eling subscription  rep- 
resentative, on  April  1, 
1914,  being  appointed 
circulation  manager. 
Mr.  Horton  has  had  a 
wide  selling  experience,  having  spent  several  years,  previous 
to  1908,  selling  various  commodities  such  as  stationar>' 
engines,  boilers,  wood-working  and  other  machinery.  In  this 
work  he  traveled  extensively  throughout  the  United  States, 
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Canada,  \|exico,  Cuba,  the  West  Indies,  and  in  South  and 
Central  A^nerica.  As  circulation  manager,  he  obtained  a 
wide  personal  acquaintance  among  executive  officers  and 
department  heads  of  nearly  all  the  railways  in  the  United 
States  and]  Canada. 

The  United  States  Rubber  Company  recently  an- 
nounced the  purchase  of  the  plant  of  the  American  Loco- 
motive Company  at  Providence,  R.  I. 

The  Bettendort  Company  has  waived  its  patent  rights 
on  truck  sides  and  underframes  for  the  duration  of  the  Gov- 
ermnent  control  of  the  railroads. 

Richard  W.  Baker,  superintendent  of  outside  construction 
of  the  Wa^son-Stillman  Company,  New  York,  died  on  March 
24  at  his  home  in  Roselle,  New  Jersey.  Mr.  Baker  was 
68  years  of  age. 

The  H.'  W.  Johns-A^Ianville  Company  advises  that  its 
office  in  Memphis,  Tenn.,  has  been  removed  to  804-805  Ex- 
change biiilding,  at  Madison  Avenue  and  Second  Street  in 
that  city. 

The  Asbestos  Protected  Met.\l  Co:mpany,  Pittsburgh, 
announces  the  appointment  of  Herbert  Longstaff  as  man- 
ager of  its  St.  Louis  office,  located  in  the  Boatman's  Bank 
building. 

R.  J.  Himmelright  has  been  elected  vice-president  of 
the  American  Arch  Company.  In  his  new  position  Mr.  Him- 
melright  tvill  have  charge  of  the  service  and  road  develop- 
ment work  in  the 
United  States  and  Can- 
ada. Mr.  Himmel- 
right  was  born  at 
Wadsworth,  Ohio,  and 
received  his  grammar 
and  high  school  educa- 
tion at  that  place.  Upon 
leaving  high  school  he 
attended  Wooster  Uni- 
versit}'  for  two  years  as 
a  special  student.  Com- 
pleting this  work  he 
entered  Purdue  Univer- 
sity, graduating  with 
the  degree  of  mechan- 
ical engineer.  While  at 
Purdue  University  he 
specialized  in  railroad 
w  o  r  k.  Immediately 
upon  graduation  he  en- 
tered the!  service  of  the  Lake  Shore  &  Michigan  Southern 
as  a  special  apprentice.  His  work  with  the  Lake  Shore, 
while  wholly  in  the  mechanical  department,  covered  a  wide 
and  varied  field  and  gave  him  unusual  opportunity  to  study 
locomotive  operafton.  Leaving  the  Lake  Shore  he  entered  the 
service  of  the  Locomotive  Stoker  Company  as  mechanical 
expert.  In  1913  he  accepted  a  position  with  the  American 
Arch  Cc^pany  as  traveling  engineer  and  was  made  succes- 
sively assistant  to  the  manager  of  the  service  department  and 
manager  of  the  service  department,  which  position  he  held 
at  the  time  of  his  recent  election. 

Colonel  Henry  P.  Bope  has  resigned  his  position  as 
vice-president  and  general  manager  of  sales  of  the  Carnegie 
Steel  Canpany,  effective  April  1,  1918.  He  has  been  suc- 
ceeded by  William  G.  Clyde. 

W,  O.  Duntley,  president  of  the  Chicago  Pneumatic  Tool 
Company,  Chicago,  resigned  on  April  1.  He  will  retain  his 
interest  in  the  company  and  will  also  remain  a  director  and 
a  member  of  the  executive  committee,  and  will  continue  to 
assist  in  an  advisory  capacity.    No  successor  to  Mr.  Duntley 
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has  been  elected,  but  J.  G,  Osgood,  first  vice-president,  will 
act  as  president. 

Frank  J.  Hlrlev,  who  for  a  number  of  years  was  a  repre- 
sentative connected  with  the  New  York  office  of  the  Inde- 
pendent Pneumatic  Tool  Company,  died  in  East  Orange, 
N.  J.,  March  10,  at  the  age  of  29  years. 

The  Permutit  Company,  manufacturers  of  water  soften- 
ing and  water  rectification  apparatus  and  for  several  years 
past  located  at  .>0  East  Forty-second  Street,  New  York,  has 
announced  the  removal  of  its  headquarters  to  440  Fourth 
Avenue. 

The  Galen.a.  Signal  Oil  Company  is  to  establish  a  large 
manufacturing  and  distributing  plant  at  Houston,  Texas, 
having  bought  the  refinery  and  pipe  lines  of  J.  S.  Cullinan 
for  a  consideration  said  to  approximate  $10,000,000. 

R.  S.  Cooper,  who  for  several  years  had  been  in  charge 
of  the  New  York  office  of  the  Independent  Pneumatic  Tool 
Company,  has  been  elected  vice-president  and  general  sales 
manager.  He  will  have  his  headquarters  in  the  Thor  build- 
ing, Chicago. 

Robert  E.  Frame,  for  the  past  six  years  assistant  to  the 
president  of  the  Haskell  &  Barker  Car  Company,  Michigan 
City,  Ind.,  resigned  on  March  1,  and  has  been  elected  vic- 
president  of  the  Hutchins  Car  Roofing  Company,  with  office 
in  Detroit,  Mich. 

W.  F.  Wagner,  after  52  years'  service,  has  severed  his  con- 
nection with  William  Jessop  &  Sons  and  now  has  become 
sales  manager  of  the  Seaport  Steel  Company.  This  com- 
pany specializes  in  the  manufacture  of  carbon  tool  steel 
and  forgings.  high-speed  steel,  alloy  and  carbon  sheet  steel 
and  all  varieties  of  high-grade  steel. 

H.  D.  Sav.A(.e  has  been  elected  vice-president  of  the  Loco- 
motive Pulverized  Fuel  Company.  He  will  also  continue 
as  vice-president  of  the  American  Arch  Company.  Mr. 
Savage  was  born  at 
Memphis.  Tenn.  He 
was  educated  in  the 
public  schools  at  .Ash- 
land, Ky..  and  at  the 
Kenyon  Military  Acad- 
emy. He  started  his  /i" 
business  life  with  the  ' 
Ashland  Fire  Brick  ^ 
Company  in  the  manu- 
facturing department, 
serving  in  various  ca- 
pacities. Later  he  was 
appointed  manager  of 
sales,  and  during  his 
ten  years  in  this  posi- 
tion he  made  great 
strides  towards  putting 
the     manufacture      of 

high  grade  refractories  "•   °-  Savage 

on  a  scientific  basis.  He 

was  largely  instrumental  in  making  Ashland  the  most  modern 
brick  plant  in  the  country  at  that  time,  introducing  many 
features  making  for  uniformity  of  product  and  increased 
output.  Together  with  the  late  E.  S.  Hitchens  he  organized 
the  Refractory  Manufacturers'  Association,  of  which  he  was 
elected  the  first  president.  This  association  includes  in  its 
membership  practically  all  the  manufacturers  and  users  of 
refractory  materials.  Mr.  Savage's  work  as  sales  manager 
gave  him  opportunity  to  thoroughly  study  the  application 
of  refractories  to  the  metallurgical  field,  and  he  enjoys  a  wide 
acquaintance  in  the  metallurgical  industry  of  this  country. 
In  1914  he  was  elected  vice-president  of  the  American  Arch 


Company  in  charge  of  manufacturing.  In  this  position  lie 
organized  the  manufacturing  department  of  this  company 
so  that  close  supervision  by  trained  inspection  is  given  the 
fire  brick  at  the  Arch  company's  plants.  This  resulted  in 
higher  grade  brick  and  greater  service  life.  In  1917,  in 
addition  to  his  duties  as  vice-president  of  the  American  Arch 
Company  he  was  appointed  manager  of  sales  of  the  Loco- 
motive Pulverized  Fuel  Company. 

J.  L.  Price,  assistant  to  the  chairman  of  the  board  of 
directors  of  the  Chicago  Pneumatic  Tool  Company,  Chicago, 
was  recently  elected  vice-president  in  charge  of  finances.  He 
was  also  re-elected  assistant  to  the  chairman  of  the  board  of 
directors  and  in  that  capacity  will  continue  to  act  as  the  rep- 
resentative of  the  chairman. 

George  W.  Wildin  has  resigned  as  general  manager  of 
the  New  York,  New  Haven  &  Hartford  to  enter  the  employ 
of  the  Westinghouse  Air  Brake  Company  as  general  manager 

of  the  Locomotive 
Stoker  Company,  with 
headquarters  at  Pitts- 
burgh, Pa.  He  brings 
to  his  new  position  ex- 
tensive railroad  exper- 
ience and  a  well 
rounded  out  mechanical 
and  managerial  career. 
Born  at  Decatur,  111., 
February  28,  1870,  he 
studied  at  the  citv 
schools  and  was  grad- 
uated from  the  Kansas 
State  Agricultural  Col- 
lege in  June,  1892, 
with  the  degree  of 
Bachelor  of  Science. 
He  entered  railway 
service  shortly  after- 
wards as  mechanical 
draftsman  in  the  Topeka  shops  of  the  Atchison,  Topeka  & 
Santa  Fe.  He  subsecjuently  became  a  machinist  and  a  loco- 
motive fireman  on  the  Santa  Fe  and  later  an  engineman  on 
the  Mexican  Central.  Leaving  railway  service  he  was  for  a 
time  superintendent  of  the  Aermotor  Company,  of  Chicago. 
He  soon  returned  to  railway  service,  however,  as  an  engine- 
man  on  the  Chicago  &  Alton,  and  then  went  to  the  Plant 
System,  now  a  part  of  the  Atlantic  Coast  Line,  where  he 
served  successively  as  a  machinist,  locomotive  and  car  in- 
spector and  as  mechanical  engineer.  From  April  1,  1901,  to 
March  1,  1904,  he  was  mechanical  engineer  for  the  Central 
Railroad  of  New  Jersey.  On  March  1,  1904,  he  left  that 
company  to  become  assistant  mechanical  superintendent  of 
the  Erie,  being  promoted  on  April  1  of  the  same  year  to 
mechanical  superintendent  at  Meadville,  Pa.  From  Janu- 
ary to  July,  1907,  he  served  as  assistant  superintendent  of 
motive  power  of  the  Lehigh  Valley,  and  then  left  that  road 
to  accept  the  position  as  mechanical  superintendent  of  the 
New  Haven.  In  May,  1917,  he  was  promoted  to  general 
mechanical  superintendent,  and  in  September  of  the  same 
year  was  again  promoted  to  the  position  of  general  manager. 
Mr.  Wildin  was  president  of  the  American  Railway  Master 
Mechanics'  Association  in  1910. 

Paul  T.  Irvin,  who  has  been  associated  with  the  Wells 
Brothers  Company,  and  the  Greenfield  Tap  &  Die  Corpora- 
tion for  12  years,  has  resigned  his  position  as  sales  manager 
of  the  gage  division  to  accept  the  position  of  general  sales 
manager  of  Lincoln  Twist  Drill  Company,  of  Taunton,  Mass. 
Edward  Blake,  Jr.  (formerly  of  Wells  Brothers  Company), 
is  vice-president  and  general  manager  of  this  company,  and 
Frank  O.  Wells,  president,  and  Frederick  H.  Payne, 
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vice-president  of  the  Greenfield  Tap  &  Die  Corporation,  are 
directors. 

Ernest  Baxter,  general  storekeeper  of  the  Wabash,  with 
office  at  St.  Louis,  Mo.,  resigned  on  March  1,  to  become 
manager  of  railroad  sales  for  the  Kansas  City  Bolt  &  Nut 
Company,  with  office  in  Kansas  City,  Mo.  A  photograph 
and  biographical  sketch  of  Mr.  Baxter's  business  career  ap- 
jjeared  on  page  .>64  of  the  June,  1917,  issue  of  the  Railway 
Mechanical  Engineer. 

G.  R.  Lewis,  division  freight  agent  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  with  headquarters  at  Indian- 
apolis, Ind..  and  for  more  than  twenty  years  with  the  New 
York  Central  Lines,  has  been  appointed  manager  of  supplies 
and  traffic,  with  the  Standard  Forgings  Company  of  Indiana 
Harbor,  Ind.  He  will  have  offices  in  the  Railway  Exchange 
building.  Chicago. 

W.  L.  Reid  has  been  elected  vice-president  and  general 
manager  of  the  Lima  Locomotive  Works,  Inc.,  with  offices 
at  Lima,  Ohio.    Mr.  Reid  was  l)orn  at  Paterson,  X.  J.    His 

entire  business  life  has 
been  connected  with 
locomotive  building. 
He  served  his  appren- 
ticeship in  the  drawing 
office  and  shops  of  the 
Rogers  Locomotive  & 
Machine  \\'orks  at 
Paterson  and  became 
successively  erecting 
shop  foreman,  assist- 
ant superintendent  and 
superintendent  of  the 
same  plant.  Leaving 
the  Rogers  works  he 
was  appointed  assist- 
ant superintendent  of 
the  Brooks  Locomotive 
\\'orks,  and  two  years 
later  superintendent  of 
the  Brooks  works. 
After  serving  only  20  days  in  the  latter  position  he  was  ap- 
pointed superintendent  of  the  Schenectady  works  of  the 
American  Locomotive  Company.  He  was  later  appointed 
manager  of  the  Schenectady  plant  and  general  works  man- 
ager of  the  American  Locomotive  Company.  Resigning 
from  the  American  Locomotive  Company,  he  became  general 
manager  of  the  National  Brake  &  Electric  Company,  Mil- 
waukee, Wis.  Six  months  later  he  resigned  to  become  general 
superintendent  of  the  Baldwin  Locomotive  Works  at  Eddy- 
stone,  which  position  he  held  up  to  the  time  of  his  recent 
election. 

Ira  C.  Rogers,  formerly  general  purchasing  agent  for  the 
Worthington  Steam  Pump  Company  at  New  York,  has  been 
appointed  general  manager  of  W.  R.  Keene  &  Co.,  also  of 
New  York.  \\ .  R.  Keene  &  Co.  represent  the  Bay  State  Tap 
&  Die  Company.  Alvord  Reamer  &  Tool  Company,  Sterling 
Products  Compan}-,  Keene  Twist  Drills  and  Massey  Vise 
Company. 

G.  W.  BicHLMiER  has  recently  become  associated  with  the 
machinery  department  of  the  Walter  A.  Zelnicker  Supply 
Company,  St.  Louis,  Mo.  Mr.  Bichlmier  was  formerly  asso- 
ciated with  the  supply  departments  of  the  Missouri  Pacific 
and  Kansas  City  Southern  and  was  secretarv'-treasurer  of 
the  W.  L.  Sullivan  Machinery  Company. 

In  the  semi-annual  report  of  the  American  Locomotive 
Company,  which  was  recently  published,  it  was  stated  that 
the  Richmond  and  Montreal  plants  of  the  company,  which 
had  been  engaged  exclusively  on  munitions  work  since  1915, 
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finished  tjheir  munitions  work  last  year  and  the  work  of 
restoring  ^hose  plants  for  locomotive  manufacture  was  com- 
pleted duHng  October,  1917. 

The  ChicAGo  Pneumatic  Tool  Company  is  doing  four 
times  as  rtiuch  business  as  in  the  pre-war  period,  according  to 
its  annual  report  for  the  year  ended  December  31,  1917, 
recently  made  public.  In  addition,  the  net  profits  have  ex- 
ceeded those  of  any  previous  year,  even  after  providing  for  an 
additional  tax  of  4  per  cent  on  the  company's  net  income  and 
for  the  excess  profits  war  tax.  The  company's  plants  have 
been  taxed  to  capacity  to  fill  the  orders  which  have  been 
received  and  it  has  been  necessary  to  make  improvements 
and  additions  to  the  plant. 

Loyall  a.  Osborne,  vice-president  oi  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  chairman  of  the  ex- 
ecutive committee  of  the  National  Industrial  Conference 
Board,  has  been  appointed  by  the  Secretary'  of  Labor  a  mem- 
ber of  a  committee  on  industrial  peace  during  the  war.  This 
committee,  which  consists  of  five  representatives  of  employers, 
five  laboj  leaders,  and  two  public  men,  will  provide  a  definite 
labor  program  in  order  that  there  may  be  industrial  peace 
during  the  war,  thus  preventing  interruption  of  industrial 
production  vital  to  the  war. 

H.  J.  Tierney,  president  of  the  Tierney  Supply  &  Lumber 
Company,  Chicago,  has  been  appointed  representative  for 
the  GripjNut  Company,  Chicago,  with  office  at  1742  Railway 
Exchange  building,  St.  Louis,  Mo.  Mr.  Tierney  began  rail- 
way service  with  the  Missouri,  Kansas  &  Texas,'on  March  5, 
1888,  asjapprentice  coppersmith.  He  was  appointed  mechan- 
ical engineer  in  1907,  and  was  promoted  to  superintendent 
of  the  car  department  in  January,  1916,  with  headquarters 
at  Denispn,  Texas,  which  position  he  resigned  on  January  1, 
1918,  to  become  president  of  the  Tierney  Supply  *&  Lumber 
Company. 

KarlJJ.  Eklund  has  been  appointed  general,  manager  of 
Mudge  ^  Co.,  in  charge  of  the  engineering  and  manufactur- 
ing   departments,     with    headquarters     at     Chicago.      Mr. 

Eklund  was  bom  on 
July  8,  1884,  and  was 
educated  in  the  gram- 
mar and  high  schools 
of  Keene,  N  H  He 
started  his  railroad 
service  as  a  blacksmith 
helper  in  the  Boston  & 
Maine  shops,  and  from 
March,  1903,  to  April, 
1906.  .served  his  ap- 
prenticeship as  ma- 
chinist on  that  rail- 
road. During  the  next 
two  years  he  was  em- 
])lo\ed  on  various  rail- 
roads as  journeyman 
machinist,  and  in  1908 
returned  to  the  Boston 
&  Maine  as  machinist 
and  foreman  in  the 
Keene,  N.  H.,  shops.  On  March  I,  1910,  he  left  the  sen-ice 
of  this  road  to  accept  a  position  with  the  Pilliod  Ccmipany,  of 
New  York  and  Swanton,  Ohio,  as  Baker  valve  gear  inspector, 
and  on  February  1,  1915,  he  was  appointed  assistant  to  the 
presidei^t  of  the  Pilliod  Company,  with  headquarters  at  New- 
York.  He  occupied  this  position  until  April  1,  1917,  when 
he  was  appointed  assistant  to  the  president  of  Mudge  &  Co., 
Chicagd,  the  western  representatives  for  the  Pilliod  Company, 
and  served  in  this  capacity  until  his  appointment  as  general 
manager  on  March  1,  1918.     In  this  capacity  he  will  con- 
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tinue  to  direct  the  service  departments  of  the  Pilliod  Com- 
pany and  the  Chambers  Valve  Company,  both  of  whom  are 
represented  in  the  west  by  Mudge  &  Co'.  He  will  also  have 
charge  of  the  service  department  of  Mudge  &  Co.  in  addition 
to  the  engineering  and  manufacturing  departments. 

W.  L.  Robinson,  supervisor  of  fuel  consumption,  Balti- 
more &  Ohio,  has  resigned  to  accept  a  position  in  the  operat- 
ing department  of  the  E.  I.  du  Tont  de  Nemours  Company, 
Wilm'.ngton,  Del.  Mr.  Robinson  is  one  of  the  best-informed 
men  in  railway  fuel  matters  and  is  at  the  present  time  vice- 
president  of  the  International  Railway  Fuel  Association  and 
the  Smoke  Prevention  Association. 

American  Car  &  Foundry  Company 
A.  E.  OsTRANDER,  mcchanical  engineer  at  the  New  York 
office  of  the  American  Car  &  Foundry  Company,  has  been 
made  general  mechanical  engineer,  and  will  have  general 
supervision  over  all 
mechanical  matters,  re- 
porting to  J.  M.  Blick, 
vice-president  and  gen- 
eral manager.  Mr. 
Ostrander's  promotion 
has  made  necessary-  a 
number  of  other 
changes  in  the  engi- 
neering department,  the 
more  important  of 
which  are  as  follows: 
H.  C.  Lunger  has  been 
made  assistant  to  the 
general  mechanical  en- 
gineer with  headquar- 
ters at  New  York. 
Fred  G.  Wolff  has 
been  made  mechanical 
engineer,  with  head- 
quarters at  St.   Louis, 

Mo.  NoRivrAN  Litchfield  has  been  made  mechanical 
engineer,  with  headquarters  at  New  Y'ork.  John  G.  Mc- 
Bride  has  been  made  engineer  of  car  construction,  with 
headquarters  at  New  Y'ork,  and  will  report  direct  to  the 
general  mechanical  engineer.  H.  P.  Field  has  been  made 
assistant  engineer,  with  headquarters  at  Berwick,  Pa.,  and 
will  report  to  the  engineer  of  car  construction.  W.  L. 
Y'ocuM  has  been  appointed  assistant  engineer,  with  head- 
quarters at  Chicago,  and  H.  D.  Distelhurst,  assistant 
engineer,  with  headquarters  at  Washington.  W.  H.  Selden 
and  J.  D.  Thompson  have  been  made  assistant  engineers, 
with  headquarters  at  New  York,  and  W.  J.  Roa,  assistant 
engineer,  with  headquarters  at  St.  Louis,  Mo. 

Mr.  Ostrander  was  bom  and  educated  in  New  Haven, 
Conn.,  and  during  his  school  vacations  worked  in  various 
departments  of  the  New  York,  New  Haven  &  Hartford. 
He  entered  the  drawing  room  of  the  New  Haven  in  1897  and 
was  later  employed  by  Cornelius  Vanderbilt  in  designing 
cars,  car  trucks  and  other  railway  appliances.  For  a  time 
he  worked  as  a  car  designer  and  checker  for  the  Standard 
Steel  Car  Company  at  Pittsburgh,  and  in  September,  1902, 
entered  the  service  of  the  American  Car  &  Foundry  Com- 
pany at  New  Y'^ork  and  was  successively  employed  as  de- 
signer, estimator,  and  chief  estimator.  In  February,  1904, 
he  was  made  assistant  mechanical  engineer,  and  on  October 
1,  1915,  was  promoted  to  the  position  of  mechanical  engineer 
at  the  New  York  office.  He  has  been  closely  identified  with 
the  development  of  steel  cars  and  especially  steel  passenger 
cars.  Since  the  outbreak  of  the  war,  he  has  given  consid- 
erable time  to  special  work  for  the  Government  and  has 
ser\'ed  on  the  committee  of  engineers  from  car  building  com- 
panies that  has  been  engaged  in  designing  the  standard 
freight  equipment  for  the  United  States  Government. 
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Journal  Packing. — A  new  kind  of  car  waste  that  is  kept 
elastic  and  in  contact  with  the  journal  by  means  of  inter- 
woven brass  spring  wire  is  described  in  a  pamphlet  issued  by 
the  Elastic  Car  Waste  Company,  Philadelphia,  Pa. 

Reinforcing  Bars. — The  Cambria  Steel  Company,  Phila- 
delphia, has  issued  a  24-page  illustrated  booklet  describing 
the  Cambria  slick  concrete  reinforcing  bar.  This  booklet  con- 
tains detailed  information  concerning  the  properties  of  this 
bar  and  data  of  value  in  designing  structures  in  which  it  is 
to  be  used. 

Tool  Holders. — Under  the  title  of  "How  to  Save  Money 
on  High  Speed  Steel,"  the  Gisholt  Machine  Company,  Madi- 
son, Wis.,  has  issued  a  pamphlet  showing  three  kinds  of  tool 
holders  which  may  be  used  to  advantage  with  high  speed  tool 
bits  made  by  drawing  out  pieces  of  high  speed  steel  which 
would  otherwise  have  been  scrapped. 

Milling  Cutters. — The  ''Stock  List  of  Cutters"  issued 
by  the  Cleveland  Milling  Machine  Company,  Cleveland, 
Ohio,  under  the  date  of  March  15,  1918,  contains  a  list  of 
the  different  kinds  and  sizes  of  milling  cutters  made  by  that 
company.  Various  kinds  of  angular  cutters,  end  mills',  slot- 
ting and  concave  cutters  are  also  listed. 

Acetylene  Welding. — A  four-page  leaflet  has  been 
issued  by  the  Alexander  Milburn  Company,  Baltimore,  Md., 
describing  two  portable  oxy-acetylene  welding  and  cutting 
outfits.  The  leaflet  is  called  "Machinery  Repairs,"  and  con- 
tains several  pertinent  illustrations  of  the  saving  effected  in 
repairing  broken  machinery  by  the  oxy-acetylene  process. 

Dynamic  Balance. — The  Norton  Grinding  Company, 
Worcester,  Mass.,  has  issued  "A  Treatise  on  Dynamic  Bal- 
ance" which  will  be  of  interest  to  all  who  do  not  understand 
the  difference  between  the  standing  and  running  balance  of 
machine  parts  which  revolve  at  a  high  speed.  The  need  of 
a  running  balance  and  a  special  machine  to  test  it  is  made 
evident. 

Turret  Lathes  and  Tool  Grinders. — Some  interesting 
machine  work  that  is  being  done  economically  on  turret  lathes 
is  shown  in  a  bulletin  entitled  "Increasing  Production  with 
Gisholt  Machines,"  issued  by  the  Gisholt  Machine  Company, 
Madison,  Wis.  The  well  known  advantages  of  a  good  tool 
grinder  are  also  explained  and  the  arguments  advanced  in  this 
booklet  are  exceptionally  clear  and  convincing. 

Rivet  Cutting. — A  booklet  called  "Flexible  Rivet  Cut- 
ting Gun"  (Book  No.  2),  is  being  circulated  by  the  Rivet 
Cutting  Gun  Company,  Cincinnati,  Ohio.  It  shows  how,  by 
the  use  of  the  gun,  much  time  can  be  saved  in  cutting  rivets  in 
boiler  seams  and  in  doing  other  railway  repair  work.  The 
gun  strikes  a  much  harder  blow  than  can  be  struck  with  a 
sledge,  and  it  can  be  used  in  cramped  and  inaccessible  places. 
In  the  back  of  the  book  is  a  list  of  parts  and  complete  instruc- 
tions for  assembling  and  repairing. 

Boring  Mill  Chucks. — The  Commonwealth  Supply 
Company,  Richmond,  Va.,  has  issued  a  pamphlet  called  "The 
Moss  Universal  Chuck,"  which  shows  in  detail  how  this 
chuck  may  be  used  on  a  vertical  boring  mill  intended  to 
handle  railway  shop  work.  It  is  particularly  applicable  to 
the  boring  of  main  rod  brasses,  driving  boxes  and  piston 
valve  bull  rings.  The  chuck  centers  the  work  automatically 
both  ways,  which  eliminates  much  of  the  laying  out.  Clamp- 
ing is  also  unnecessary  and  the  work  may  be  turned  over  with- 
out removing  it  from  the  chuck,  in  case  it  is  desired  to  face 
off  both  sides. 
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Doubling  the 
Length  of 
Runs 


One  of  the  large  items  of  expense 
which  the  mechanical  department  con- 
trols is  the  cost  of  handling  locomo- 
tives at  terminals.  Efforts  are  con- 
stantly being  made  to  reduce  this  expense,  and  to  shorten 
the  time  the  locomotive  is  held  out  of  service.  It  is  interest- 
ing to  note  that  during  the  past  few  years  some  roads  have 
attempted  to  eliminate  the  handling  of  locomotives  entirely 
at  certain  terminals  by  running  the  engines  over  two  divisions. 
These  efforts  have  been  fairly  successful.  They  have  resulted 
in  appreciable  savings  in  fuel  and  labor  and  have  reduced 
the  number  of  locomotives  required  to  handle  the  traffic. 

As  a  rule  locomotives,  when  they  arrive  at  the  end  of  a 
run,  do  not  have  any  mechanical  defects  that  necessitate  send- 
ing them  to  the  roundhouse.  The  main  difficulties  met  in 
trying  to  operate  on  long  runs  are  due  to  bad  coal  causing 
clinkers  in  the  firebed,  or  honeycomb  on  the  flues,  or  bad 
water  causing  foaming.  In  many  cases  these  troubles  can 
be  largely  counteracted.  Under  the  conditions  existing  in 
summer  it  is  easier  to  lengthen  the  engine  districts  than  it 
is  in  winter.  There  are  no  doubt  a  great  many  places  where 
engines  can  be  doubled  through,  at  least  during  the  summer 
season,  if  some  special  attention  is  given  to  the  matter  of 
reducing  the  trouble  due  to  bad  fuel  or  water.  It  is  by  no 
means  impractical  to  clean  the  fires,  and  if  necessary  blow 
out  the  flues  during  a  stop,  and  when  foaming  causes  trouble, 
frequent  blowing  off,  together  with  the  use  of  anti-foaming 
boiler  compound,  will  usually  eliminate  the  difficulty. 

The  savings  effected  on  one  road  by  doubling  the  lengths 
of  runs  are  reported  as  being  more  than  $75,000  a  year. 


Since  1915  this  road  has  been  running  locomotives  over  two 
divisions  on  34  runs,  which  aggregate  8,594  miles.  The 
number  of  terminal  handlings  is  reduced  by  34  daily,  thus 
saving  12,410  handlings  in  the  course  of  a  year.  In  addi- 
tion to  the  saving  of  fuel  and  labor,  there  is  a  saving  in 
motive  power.  The  mileage  per  day  made  by  loccanotives 
on  the  divisions  affected  has  increased  15  per  cent,  and  it 
has  been  found  possible  to  reduce  the  number. of  locomotives 
on  the  runs  by  13  per  cent. 


Amehcan 

Machine  Tools 

in  Australia 


"Among  the  imports  from  the  United 
States  during  the  last  few  years,  ma- 
chinery constitutes  the  largest  item, 
and  in  the  writer's  opinion  this  will 
continue  to  be  the  case,  particularly  if  there  is  a  continuance 
of  the  present  policy  by  which  the  railway  departments  man- 
ufacture and  erect  their  own  rolling  stock  and  similar  require- 
ments. It  is  believed  that  in  this  line  competent  application 
engineering  will  be  necessary  in  Australia  and  New  Zealand 
to  develop  and  hold  the  business  for  American  products, 
though  as  a  rule  the  railway  officials  are  inclined  to  admit 
the  superiority  of  most  of  the  American  machine  tools."  This 
paragraph  in  its  few  lines  states  what  is  probably  one  of  the 
most  salient  facts  in  all  the  164  pages  of  the  report  just 
issued  by  the  Bureau  of  Foreign  and  Domestic  Commerce 
as  a  result  of  an  extended  investigation  by  Commercial  Agent 
Frank  Rhea  on  American  markets  for  railway  materials, 
equipment  and  supplies  in  Australia  and  New  Zealand.  Mr. 
Rhea's  report  will  be  read  with  particular  interest  by  ma- 
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chine  tool  manufacturers,  because  he  spent  some  five  months 
in  Australia  and  speaks  with  the  authority  of  one  who  has 
had  many  years'  experience  in  both  the  railway  and  railway 
supply  fields.  But  they  will  also  want  to  peruse  its  pages 
because  of  the  insistence  he  places  on  what  he  calls  "applica- 
tion engineering"  or  on  the  importance  of  having  represen- 
tatives who  see  to  it  that  any  machines  they  sell  are  the  ones 
best  fitted  for  the  work  to  be  done,  and  who  follow  up  the 
sale  to  assure  themselves  that  the  machine  tool  is  giving 
entire  satisfaction  once  it  is  in  the  shop.  But  the  wealth 
of  material  as  to  Australian  railway  characteristics,  methods 
of  pu-rchasing,  and  our  opportunities  there  as  given  in  the 
report  should  prove  of  inestimable  value  to  other  railway 
supply  manufacturers,  also.  Australia  and  New  Zealand 
are  going  to  prove  among  our  best  export  markets  for  rail- 
way supplies  after  the  war.  Inasmuch  as  export  trade  is 
one  of  the  big  problems  of  the  day,  the  question  can  fairly 
be  asked — and  it  is  favorably  answered  in  the  report: — If 
the  machine  tool  builders  can  do  it,  why  can't  manufacturers 
of  other  railway  supplies  do  it  also? 


Freiiiht  Car  With    the    formation    of    the    Car    Re- 

pair  Section  of  the  Railroad  Adminis- 
***'  tration,  with  J.  J.  Tatum,  formerly  of 

Problems  jj^g  Baltimore  &  Ohio  as  manager,  the 

maintenance  of  freight  cars  has  been  brought  under  cen- 
tralized control  as  has  the  maintenance  of  locomotives.  There 
is  much  good  to  be  realized  by  bringing  under  one  head 
this  vastly  important  problem.  It  is  believed  that  judiciously 
proportioning  bad  order  cars  amongst  the  roads  will  greatly 
relieve  the  bad  order  car  situation.  There  is  one  ver\-  im- 
portant fact  that  must  be  impressed  upon  ever\'  man  in  the 
various  repair  organizations,  and  that  is — the  cars  when 
once  placed  on  the  repair  tracks  should  he  put  in  A  No.  i 
condition  regardless  of  ownership  before  they  are  allowed 
to  get  back  itito  service.  This  means  even  more  than  is  out- 
lined in  Rule  1  of  the  M.  C.  B.  interchange  rules.  It  means 
that  a  'iick  and  a  promise''  will  not  do. 

We  understand  that  consideration  is  being  given  to  the 
discontinuance  of  interbilling  between  roads  for  such  repairs, 
as  under  government  control  and  the  unification  of  the  roads 
there  is  no  necessity  for  such  practice.  If  this  can  be  done 
without  in  any  way  causing  a  lack  of  care  in  making  the 
repairs,  it  would  seem  to  be  a  good  thing.  It  will  undoubt- 
edly make  necessary  increased  supervision  and  more  rigid 
inspection.  The  effect  such  a  plan  would  have  on  the  car 
situation  a  few  months  hence  is  very  apparent,  and  there 
is  no  reason  why  it  cannot  be  successfully  carried  out  if 
everyone  will  pitch  in  and  do  his  work  properly  regardless  of 
the  initials  stenciled  on  the  car. 

Ever\-  car  man  in  the  country  will  do  much  to  relieve  the 
bad  order  situation  if  he  will  get  in  and  get  under,  and 
back  the  manager  of  the  car  repair  section  up  to  the  limit. 


itemized  cost  statement  which  included  charges  for  interest, 
depreciation,  power  required,  grinding  wheels  and  labor,  tlie 
total  cost  of  reclaiming  one  pair  of  wheels  by  grinding  w;is 
shown  to  be  less  than  sixty  cents.  At  the  time  of  this  test 
the  differential  per  pair  of  wheels,  or  difference  between 
the  new  and  scrap  values,  was  more  than  six  dollars,  and  the 
resultant  saving  was  evident.  There  was  also  an  additional 
saving  which  was  hard  to  estimate  in  the  decreased  wear 
and  tear  on  equipment  due  to  the  removal  of  flat  spots  and 
wheel  eccentricities. 

A  grinding  machine  has  l)een  developed  recently  for 
shaping  the  wheel  flanges,  but  it  has  not  been  in  use  lon:^ 
enough  to  demonstrate  its  value.  Practically  all  of  the  grind- 
ing up  to  date  has  been  done  on  the  tread  of  the  wheel.  No 
attempt  has  been  made  to  grind  out  flat  spots  over  3^  in. 
long,  because  in  the  case  of  chilled  cast  iron  wheels  it  is 
not  desirable  materially  to  reduce  the  thickness  of  the  chill. 

New  wheels  often  have  a  rough  tread  and  are  bored  out 
and  mounted  eccentric  with  respect  to  the  journal.  This  is 
almost  sure  to  result  in  brake  shoe  gripping  the  wheel, 
causing  slid  flat  spots  before  the  wheels  have  made  a 
thousand  miles.  In  that  case  the  scrap  value  of  the  wheel 
is  saved,  but  half  the  new  value  is  lost,  plus  the  cost  of 
machining,  mounting  on  the  axle,  putting  it  under  the  car 
and  taking  it  out  again,  to  say  nothing  of  the  loss  of  service 
of  the  car  in  the  meantime.  We  cannot  afford  such  a  waste- 
ful practice  in  view  of  the  present  car  shortage.  The 
remedy  for  the  above  condition  is  to  grind  all  cast  iron  car 
wheels  before  they  are  put  into  service  as  is  the  practice  of 
one  road. 

But  grinding  is  not  entirely  confined  to  cast  iron  car 
wheels.  The  same  road  previously  referred  to  buys  all  of 
its  Schoen  steel  wheels  as  they  come  from  the  rolls  at  three 
dollars  less  per  wheel  than  if  they  were  machined.  The 
wheels  are  then  bored,  mounted  and  ground  at  a  total  saving 
of  over  $5  per  pair. 

A  consideration  of  the  reports  and  data  at  hand  indicates 
that  car  wheel  grinding  is  a  good  thing  and  that  the  practice 
is  being  rapidly  extended. 


The    question    of    the    advisability    of 

The  Grinding  of       grinding  car  wheels  in  order  to  remove 

Car  Wheels  flat  spots  and   reclaim  the  wheels  for 

further  service  is  a  particularly  vital 

one  at  the  present  time  because  of  the  need  for  increased 

wheel  mileage.    One  of  our  readers  has  been  inquiring  about 

this  practice  and  for  the  benefit  of  all  we  invite  expressions 

of  opinion  from  any  who  have  had  practical  experience  along 

this  line. 

Car  wheel  grinding  was  first  tried  a  number  of  years  ago, 
and  since  that  time  several  railroads  have  installed  equip- 
ment and  grinding  machines  with  gratifying  results.  One 
large  western  road  in  particular  has  been  successful  in  grind- 
ing chilled  cast  iron  wheels  for  some  time  and  claims  a  big 
saving.     A  test   of  the  equipment   was  made  and   in   an 


Railroad  Efficiency      Anyone    with    roundhouse    experience 

_         ,  ^  knows  that  there  are  certain  locomo- 

Depends  on  the  .•         ^i     x  .     .  i 

tives  that  no  engmeer  wants  to  run  and 

Shops  jjQ  fireman  wants  to  fire.     Other  en- 

gines are  so  popular  with  the  roadmen  that  they  will  resort 
to  all  sorts  of  schemes  in  endeavoring  to  get  them.  Why 
is  it  that  all  locomotives  of  the  same  class  do  not  give  equally 
good  performance  on  the  road?  The  answer  may  be  dif- 
ferent in  nearly  every  case  but  the  general  cause  is  probably 
minor  variations  in  workmanship. 

Some  time  ago  one  of  a  large  number  of  locomotives  was 
selected  for  a  test.  The  roadmen  declared  the  trial  would  be 
worthless  because  the  engine  was  one  which  was  called  all 
the  uncomplimentary'  names  they  could  invent.  When  it  was 
put  on  the  road  it  surprised  them  by  its  splendid  perform- 
ance. The  reason  was  that  the  shop  men,  when  overhauling 
the  locomotive  prior  to  the  test,  discovered  that  the  exhaust 
nozzle  did  not  point  to  the  exact  center  of  the  stack.  They 
took  unusual  care  to  correct  this  defect  with  the  result  that 
the  engine  when  turned  out  of  the  shop  steamed  freely  and 
made  a  fine  record. 

Let  us  cite  another  instance  to  show  the  necessity  for  ac- 
curacy in  shop  work.  A  certain  class  of  locomotives  had 
very  little  clearance  between  the  trailer  wheel  and  the  ash- 
pan.  Occasionally  when  a  spring  hanger  broke  the  trailer 
tire  would  cut  through  the  pan.  The  boiler  maker  fore- 
man saw  an  easy  way  out  of  the  difficulty  and  whenever  he 
found  the  pan  cut  by  the  wheel,  he  raised  it,  placing  it 
closer  to  the  mudring.    The  result  was  that  while  the  ashpan 
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was  protected,  the  air  inlet  to  the  grates  was  reduced  to  such 
a  point  that  proper  ccmibustion  could  not  be  secured. 

No  matter  how  well  an  engine  steams,  it  cannot  work 
economically  unless  the  steam  is  distributed  to  the  cylinders, 
in  the  proper  manner.  Few  railroad  shops  strive  for  ex- 
treme accuracy  in  the  work  of  setting  valves.  A  very  slight 
variation  in  the  dimensions  of  parts  of  the  valve  gear  may 
result  in  an  excessive  consumption  of  steam  and  fuel.  Since 
the  railroads  now  spend  more  than  $4,000  annually  for  fuel 
for  each  locomotive  they  operate,  and  since  poor  valve  setting 
may  cause  the  fuel  consumption  to  be  25  per  cent  greater 
than  with  the  valves  set  properly,  it  can  readily  be  seen  that 
it  is  economical  to  spend  a  few  dollars  extra  in  the  shops 
to  do  the  work  in  the  best  manner  possible  and  also  to  over- 
haul the  valve  motion  in  the  roundhouse  at  frequent  inter- 
vals with  a  view  to  keeping  down  the  fuel  consumption. 

Most  railroad  shops  have  the  apparatus  required  for  prop- 
erly balancing  driving  wheels,  but  in  most  places  it  is  used 
only  on  rare  occasions.  A  locomotive  improperly  counter- 
balanced is  hard  on  the  track  and  is  uncomfortable  to  ride, 
to  say  nothing  of  the  damage  it  does  to  its  own  machinerj-. 
An  engineman  can't  be  expected  to  take  good  care  of  a  loco- 
motive if  the  shop  does  not  put  it  in  condition  to  run  with- 
out shaking  him  off  the  seat  box  and  pounding  out  its  own 
bearings. 

The  men  who  repair  locomotives  should  bear  in  mind 
constantly  the  big  part  they  play  in  securing  efficient  op- 
eration. Unless  a  locomotive  is  properly  repaired  it  will 
waste  fuel  and  thus  add  to  the  largest  single  item  of  ex- 
pense the  railroads  bear.  Unless  it  is  an  efficient  and  re- 
liable machine,  able  to  haul  its  tonnage  over  the  division  in 
a  reasonable  time  without  delays  or  engine  failures,  the 
transportation  department  cannot  secure  the  maximum  move- 
ment of  traffic.  A  realization  of  the  importance  of  the  work 
in  the  shops  should  lead  the  men  of  the  mechanical  depart- 
ment to  pay  closer  attention  than  they  now  do  to  those  fea- 
tures of  their  work  which  are  so  essential  to  the  economical 
operation  of  the  railroad  as  a  whole. 


to  the  project  (standard  locomotives)."  In  its  first  rqx>rt 
to  Mr.  McAdoo,  dated  February  19,  the  builders'  CMnmittee 
stated  that  it  would  not  be  advisable  to  design  standard  loco- 
motives without  taking  into  consideration  to  the  greatest 
possible  degree  the  standards  existing  on  the  railroads  at 
the  present  time  and  that  "the  proper  execution  of  such  a 
series  of  standard  designs  cannot  be  carried  out  in  time  to 
permit  the  building  of  any  of  these  locomotives  for  1918 
delivery."  The  committee  suggested  further  that  if  ''this 
year's  full  capacity  be  utilized,  the  railways  be  permitted  to 
order  for  quick  delivery  or  until  these  standard  designs  can 
be  worked  out,  such  locomotives  as  they  require,  exact  dupli- 
cates of  those  now  in  service  on  their  lines."  While  it  was 
realized  that  this  condition  would  exist  as  far  back  as 
February,  it  is  strange  that  no  action  has  been  taken  to  in- 
crease the  output  of  locomotives  this  year.  In  our  last 
month's  issue  we  commented  on  the  difficulties  that  would 
be  experienced  in  maintaining  standard  locomotives  in  our 
already  overtaxed  shops.  During  the  month  Alba  B.  John- 
son, president  of  the  Baldwin  Locomotive  Works,  in  a  paper 
before  the  United  States  Chamber  of  Commerce,  which  is 
printed  elsewhere  in  this  issue,  took  occasion  to  say:  "Instead 
of  simplifying  the  problem  of  locomotive  maintenance,  the 
introduction  of  government  standards  wcwld  complicate  it." 
He  also  said:  "The  railroad  manager  who  is  responsible  for 
his  record  of  efficiency  and  econcxny  should  be  permitted  the 
widest  discretion  in  selecting  locomotives  which  he  regards 
as  best  fitted  for  the  conditions  of  service  upon  his  line." 

It  is  thus  apparent  that  the  builders  as  well  as  the  rail- 
road men  realize  the  difficulties  to  be  experienced  with  stand- 
ard locomotives,  and  it  is  to  be  sincerely  hoped  that  the 
Railroad  Administration  in  making  its  final  decision  as  to 
the  extent  to  which  standard  locomotives  will  be  used,  will 
be  governed  by  these  argtunents.  But  the  fact  remains  that 
whatever  is  'finally  deemed  advisable  by  the  Railroad  Admi- 
nistration must  be  accepted  by  railway  men  the  country  over 
as  the  course  it  deems  wise  to  pursue,  and  everyone  must  be  a 
good  soldier  and  make  the  most  out  oj  the  situation,  that  this 
country  may  be  victorious  in  the  war. 


Standard  While   the   locomotive    standardization 

committee's  work  has  progressed  to 
the  extent  that  tentative  specifications 
Situation  \i2i\t  been  issued,  it  cannot  be  found 

that  the  Railroad  Administration  has  formulated  any  definite 
plans  as  to  the  extent  to  which  the  standard  locomotives  will 
be  used.  Impressions  have  gone  abroad  that  the  first  orders 
for  these  locomotives  will  be  sufficient  to  cover  the  demands 
for  power  that  has  been  borrowed,  thus  permitting  the  bor- 
rowed locomotives  to  be  returned  to  their  home  roads. 
Whether  this  plan  is  to  be  strictly  followed  remains  to  be 
seen.  Unquestionably  this  would  be  the  most  practical  limit 
to  which  standardization  of  locomotives  should  be  carried. 

As  noted  elsewhere  in  this  issue,  the  tentative  specifications 
were  sent  to  the  railroads  with  the  request  that  the  roads 
advise  the  director  general  of  the  number  of  standard  loco- 
motives they  need  to  meet  the  requirements  for  this  year. 
Following  this,  a  memorandum  was  sent  to  various  lines  to 
the  effect  that  if  these  standard  locomotives  did  not  meet  the 
requirements,  representation  could  be  made  as  to  the  in- 
dividual necessity  for  a  departure  from  the  standard  types. 
This  presents  the  matter  in  an  indefinite  sort  of  a  way,  and 
the  interpretation  to  be  made  is  open  to  question. 

It  is  becoming  rapidly  apparent  that  unless  something  is 
done  immediately,  the  output  of  locomotives  for  this  year 
will  not  be  up  to  maximum.  In  fact,  G.  A.  Greenough  said 
on  April  15  before  the  Western  Railway  Club:  "It  is  prob- 
able that  the  possibility  of  greater  rapidity  of  construction 
has  been  lost  for  this  year  because  of  the  length  of  time 
which  the  administration  has  required  to  give  consideration 


Machine  Tools        The   machine   tool    equipment   of   the 
A      R«HI  average    railroad    shop    is    inadequate 

^  and  makes  efficient  production  impos- 

Needed  sible.     The  Master  Mechanics'  Asso- 

ciation has  repeatedly  brought  out  the  fact  that  better  tools 
are  needed  in  shops  and  roundhouses.  The  roads  have  not 
been  able  to  secure  the  equipment  because  their  revenues 
were  inadequate  and  they  did  not  have  the  money  to  spend 
for  machine  tools.  The  condition  has  been  growing  worse 
instead  of .  better.  During  the  years  immediately  preceed- 
ing  the  European  war,  the  roads  spent  on  an  average  $12,- 
000,000  annually  for  shop  machiner}'  and  tools.  In  1915 
they  spent  Only  $9,000,000.  For  the  past  two  years  there 
has  been  a  great  demand  for  machine  tools  for  war  work, 
the  prices  have  increased  greatly  and  as  a  result  the  roads 
have  confined  their  purchases  principally  to  tools  that  were 
urgently  needed.  It  is  safe  to  say  that  the  expenditures 
for  tools  have  been  smaller  during  the  past  two  years  than 
they  were  in  1915,  and  as  practically  nothing  has  been 
done  to  improve  the  facilities  the  shops  are  probably  no 
better  off  now  than  they  were  two  years  ago,  if  indeed  they 
are  not  in  e\'en  worse  condition. 

Some  shop  men  feel  that  with  prices  so  high,  the  pur- 
chases should  be  restricted  and  that  no  tools  should  be 
bought  except  those  that  they  cannot  get  along  without.  On 
the  ccmtrary,  there  never  was  a  time  when  money  invested 
in  machine  tools  would  bring  larger  returns.  There  is  a 
serious  shortage  of  skilled  mechanics  and  the  roads  are 
finding  it  Increasingly  difficult  to  rqiair  their  equipment 
Modem  machine  tools  will  increase  the  output  per  man, 
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and  tend  to  counteract  the  labor  shortage.  The  roads  are 
now  paying  mechanics  higher  wages  than  ever  before.  They 
should  provide  these  men  with  tools  that  are  capable  of 
high  rates  of  production,  in  order  to  get  a  corresponding 
return  for  the  wages  they  pay.  In  fact,  this  is  practically 
the  only  way  in  which  the  large  increases  in  the  wages  of 
mechanics  can  be  offset.  In  1915  the  total  compensation 
paid  by  the  railroads  to  mechanics,  helpers  and  appren- 
tices, was  over  $90,000,000.  For  the  present  year  it  will 
probably  be  40  per  cent  higher  or  about  $125,000,000. 
Suppose  that  by  providing  better  machine  tools,  the  output 
per  man  for  this  class  of  workers  could  be  increased  by 
two  per  cent.  If  interest  and  depreciation  is  figured  at 
the  rate  of  12  per  cent  annually,  this  saving  would  justify 
the  expenditure  of  more  than  $20,000,000. 

Better  machine  tool  equipment  effects  an  important  sav- 
ing by  cutting  down  delays  to  locomotives  and  by  increas- 
ing the  available  supply  of  power.  This  is  especially  im- 
portant in  the  roundhouse.  The  ordinary  roundhouse  ma- 
chine shop  is  equipped  with  tools  that  have  been  used  in 
the  back  shop  until  worn  out  and  they  should  have  been 
sent  to  the  scrap  pile.  This  is  an  economic  mistake.  Min- 
utes lost  in  doing  machine  work  in  the  roundhouse  may 
result  in  costly  delays.  Under  present  operating  conditions 
the  roundhouse  is  often  the  neck  of  the  bottle,  and  every- 
thing possible  should  be  done  to  expedite  the  work  of  mak- 
ing running  repairs. 

Contrary  to  the  opinion  that  seems  to  prevail  among  rail- 
road men,  nearly  all  classes  of  tools  can  now  be  secured 
within  a  reasonable  time  after  the  orders  are  placed.  The 
requirements  of  the  war  industries  seem  to  have  been  met, 
and  conditions  are  becoming  more  nearly  normal.  While 
some  special  machines,  such  as  wheel  lathes  and  large 
planers,  cannot  be  secured  without  considerable  delay,  a 
few  of  the  smaller  tools  can  be  delivered  from  stock  and 
most  of  the  shop  equipment  which  railroads  use  can  be 
had  within  six  months  from  the  date  ordered.  Tools  or- 
dered now  will  be  available  in  time  to  help  keep  the  equip- 
ment in  condition  next  winter. 

With  an  acute  shortage  of  labor  the  shops  and  round- 
houses were  in  many  cases  unable  to  meet  the  demands 
made  upon  them  last  winter.  Those  occurrences  will  be 
overlooked  because  the  conditions  could  be  foreseen.  It  is 
certain  that  next  winter  will  again  test  the  capacity  of  our 
transportation  system.  The  mechanical  department  is  re- 
sponsible for  the  condition  of  the  equipment.  If  it  is  to  do 
its  full  share  in  keeping  up  the  efficiency  of  the  roads  it 
must  have  better  facilities.  Now  is  the  time  to  decide  what 
tools  will  increase  the  output  of  the  shop,  and  to  put  in 
orders  to  make  up  in  part  for  the  small  purchases  of  the 
last  three  vears. 


Keep  the  Cars        "During  30  days  there  have  been  over 

.     „     .  200    cases    of   truck    failures   on   our 

road,"  said  the  head  of  the  car  depart- 

Condition  j^gj^j  ^f  ^j^g  q£  ^j^g  large  trunk  lines 

recently.  Speaking  further  of  the  condition  of  cars  at  the 
present  time,  he  said  that  it  seemed  as  if  some  roads  are 
not  doing  all  they  should  do  maintain  the  trucks  in  good 
condition  while  cars  are  on  their  lines.  There  were  many 
cases  of  arch  bar  trucks  failing  on  account  of  nuts  missmg 
from  oil  box  and  column  bolts.  Many  brake  hanger  bolts 
were  found  without  cotters,  split  keys  or  nuts  to  hold  them 
in  place;  others  were  worn  half  through.  Brake  beams  had 
no  safety  devices  to  hold  them  up  in  case  the  pins  or  hang- 
ers should  break.  The  road  referred  to  is  now  giving  par- 
ticular attention  to  the  condition  of  these  parts.  No  car 
is  allowed  to  leave  the  repair  track  until  the  trucks  have 
been  thoroughly  inspected  and  put  in  good  condition. 
The  unusual  amount  of  trouble  that  is  being  experienced 


due  to  these  minor  defects,  is  an  indication  that  there  is  a 
growing  tendency  on  the  part  of  inspectors  to  pass  by  the 
minor  defects.  This  is  because  of  the  fact  that  there  is  a 
great  demand  for  cars  and  all  the  roads  are  trying  to  keep 
the  maximum  number  in  service.  The  car  shortage  this 
year  has  broken  last  year's  records.  For  the  past  18  montlis 
the  demand  for  cars  has  exceeded  the  supply.  The  hard 
service  has  been  wearing  the  cars  out  faster  than  ever  be- 
fore, and  it  has  been  difficult  to  get  them  to  the  repair  track. 
The  roadbed  has  deteriorated  causing  an  increase  in  the 
amount  of  work  on  trucks.  As  a  result  of  these  conditions, 
derailments  and  wrecks  have  been  more  numerous  in  the 
past  winter  than  ever  before. 

It  is  hardly  necessary  to  point  out  that  the  standard  of 
inspection  must  be  maintained,  regardless  of  the  demand 
for  cars.  The  car  inspector's  work  is  vital  to  the  safe  oper- 
ation of  trains,  and  he  should  never  lose  sight  of  the  re- 
sponsibility that  rests  upon  him.  He  must  not  pass  bv 
defects  that  may  cause  accidents,  hoping  that  no  harm  will 
come  of  them.  In  spite  of  all  precautions  there  will  be 
occasional  equipment  failures.  Even  a  slight  defect,  in- 
tentionally neglected,  may  cause  serious  damage  or  even  loss 
of  life. 

Beyond  doubt  the  car  repair  forces  will  have  a  difficult 
task  trying  to  keep  the  equipment  in  good  condition  during 
the  present  year.  Although  the  statistics  show  that  the 
number  of  cars  in  shop  or  awaiting  shop  is  no  greater  at 
this  time,  than  for  the  corresponding  period  last  year,  there 
is  no  question  that  the  general  condition  of  equipment  is 
constantly  growing  worse.  Practically  none  of  the  roads 
has  been  able  to  keep  a  full  force  of  car  repairers  because 
the  higher  wages  paid  in  other  lines  of  work  has  drawn  the 
men  away  from  the  railroads.  There  seems  to  be  little 
prospect  that  labor  conditions  will  improve,  although  it  may 
be  that  the  Railroad  Wage  Commission  will  make  adjust- 
ments in  the  rates  of  pay  that  will  put  the  car  department 
in  a  more  favorable  position.  The  material  situation  shows 
some  improvement  and  there  will  probably  be  little  diffi- 
culty in  securing  either  wood  or  steel  this  year. 

One  of  the  conditions  that  will  make  it  hard  to  keep  up 
the  output  of  the  repair  track  is  the  increasing  percentage 
of  foreign  cars  on  all  lines.  With  the  unrestricted  routing 
of  cars  more  and  more  will  find  their  way  off  the  home  line, 
and  since  no  improvement  can  be  anticipated  every  road 
must  arrange  to  give  the  same  attention  to  all  cars  regard- 
less of  ownership  and  must  attempt  to  keep  up  the  normal 
output  of  the  repair  track,  even  though  the  men  are  working 
on  equipment  with  which  they  are  not  familiar.  The  paint- 
ing is  being  neglected.  Unless  this  is  attended  to  promptly 
the  deterioration  of  cars  is  sure  to  be  repaid.  All  roads 
should  arrange  to  repaint  foreign  cars  as  well  as  their  own, 
in  order  to  forestall  the  depreciation  of  equipment.  Every 
repair  track  should  keep  a  full  force  employed  and  should 
arrange  to  put  every  c^r  that  passes  over  it  in  good  shape 
regardless  of  the  ownership. 

There  are  some  who  advocate  the  suspension  of  the  M. 
C.  B.  rules  for  the  period  of  the  war,  on  the  grounds  that 
it  would  expedite  the  movement  of  cars.  This  is  a  radical 
proposal,  and  it  seems  that  those  who  make  it  have  over- 
looked the  fact  that  the  principal  function  of  the  M.  C.  B. 
rules  is  to  insure  that  safe  practices  are  followed  in  the 
construction,  repair  and  operation  of  cars.  The  interchange 
of  repair  cards  may  be  done  away  with  while  the  roads  are 

under  government  control,  but  all  regulations  that  make  for 
safe  operation  should  be  retained.  The  car  situation  will 
not  be  improved  by  radical  measures.  The  equipment  can 
be  kept  up  if  the  roads  are  given  assistance  in  securing  an 
adequate  supply  of  labor  and  material  and  if  everyone  in 
the  car  department  works  with  a  patriotic  spirit  to  serve 
not  merely  the  railroads,  but  the  country  whose  commerce 
they  carr\- — the  country  whose  interests  we  all  have  at  heart 


In  Memoriam— Joseph  W.  Taylor 

Secretary  of  the   Railway  Mechanical  Associations 
and  the  Western  Railway  Club  Dies  Very  Suddenly 


ONE  of  the  most  widely  known  and  best  liked  men  in 
railway  mechanical  circles  has  passed  away.  Joseph 
W.  Taylor,  for  many  years  secretary  of  the  American 
Railway  Master  Mechanics'  Association,  the  Master  Car 
Builders'  Association  and  the  Western  Railway  Club,  died 
at  his  home,  4102  Calumet  Avenue,  Chicago,  on  the  morn- 
ing of  April  24.  Organic  heart  disease  was  responsible  for 
Mr.  Taylor's  sudden  death.  He  had  been  at  his  desk  the 
day  before  he  died,  and  was  apparently  in  good  health. 
Mr.  Taylor  was  known  to  ever)'one  who  attended  the  meet- 
ings of  the  Master  Car  Builders  and  Master  Mechanics' 
Associations,  through  his 
long  connection  with  those 
organizations.  Previous  to 
the  time  when  he  took  over 
the  work  as  secretary,  he 
acted  as  secretary  to  John 
W.  Cloud,  who  formerly 
held  those  offices.  Even  be- 
fore assuming  the  position 
which  he  occupied  up  to  the 
time  of  his  death,  Mr.  Tay- 
lor was  a  familiar  figure  at 
the  conventions  held  at  Sara- 
toga and  Old  Point  Comfort. 
As  assistant  to  Mr.  Cloud  he 
took  an  active  part  in  the 
preparation  of  proceedings 
of  the  Master  Car  Builders' 
and  Master  Mechanics'  Asso- 
ciations. In  1899  Mr.  Cloud 
went  to  London  to  take 
charge  of  the  British  office 
of  the  Westinghouse  Air 
Brake  Company  and  in  June 
of  that  year  Mr.  Taylor  was 
appointed  secretary  of  both 
associations.  His  appoint- 
ment as  secretary  of  the 
Western  Railway  Club  fol- 
lowed in  October,  1899. 

William  Schlafge,  presi- 
dent of  the  Master  Mechan- 
ics Association,  says  in  com- 
memoration of  Mr.  Taylor: 

"The  news  of  the  death  of  Joseph  W.  Taylor  will  be 
received  as  a  distinct  shock  to  many  friends  and  acquaint- 
ances throughout  the  country. 

"During  the  twenty  years  of  Mr.  Taylor's  ser\uces  as 
secretary  to  the  railroad  mechanical  associations  his  uni- 
form and  unfailing  courtesy  have  won  the  very  high  regard 
and  esteem  of  the  many  executive  officers  of  the  associations 
not  only,  but  of  the  hundreds  of  members  who  have  had 
occasion  to  seek  his  counsel  in  the  routine  of  association 
activities. 

"The  sympathy  of  the  entire  railroad  mechanical  world 
will  be  extended  Mr.  Taylor's  family  in  their  bereavement 
which  is  particularly  distressing  in  view  of  Mrs.  Taylor's 
impaired  state  of  health." 

A.  R.  Kipp,  president  of  the  Western  Railway  Club,  in  a 
note  of  appreciation  says:  "The  sudden  death  of  Joseph 
W.  Taylor  was  a  great  shock  to  me.  Notice  of  it  came  to 
me  at  Minneapolis  at  the  same  hour  in  which  I  received  a 
pencil  note  from  him  written  the  day  before.     Joe  Taylor 


will  be  mis^d  by  many  men  in  railroad  circles  and  nowhere 
will  he  be  missed  more  than  by  members  of  the  Western 
Railway  Club  who  have  seen  him  for  so  many  years  per- 
forming faithfully  his  duties  as  secretary'  at  its  meetmgs. 
Few  railroa[d  men  there  are  who  did  not  know  him  per- 
sonally or  at  least  by  reputation  through  his  position  as 
secretary  of  the  various  mechanical  organizations.  It 
is  characteristic  of  his  faithfulness  that  he  died  in  the 
harness." 


4. 


Joseph 


Joseph  W.  Taylor  was  bom  in  Saltsburg,  Pa.,  on  March 
9,   1862.     He  entered  railway  service  early  in  life  on  the 

Erie  railroad  and  was  for  a 
(  time    a    locwnotive    fireman. 

Later  he  became  associated 
with  the  Westinghouse  Air 
Brake  Company  at  Chicago, 
but  gave  up  his  position  to 
devote  his  entire  time  to  his 
duties  as  secretary  of  the  M. 
'  Vv  M.  and  M.  C.  B.  associa- 
V. ;  tions.  For  the  last  19  years 
f  .  Mr.  Taylor  has  been  secre- 
tary of  these  associations 
and  also  of  the  Western 
Railway  club.  During  the 
entire  time  he  has  taken  a 
prominent  part  in  the  work 
of  these  organizations. 
Throughout  his  long  tenure 
of  these  offices,  Mr.  Taylor 
discharged  his  duties  in  a 
thorough,  efficient  and  most 
trustworthy  manner.  He 
never  betrayed  the  confidence 
of  his  position.  The  reports 
and  proceedings  which  he 
edited  were  always  models 
of  correctness.  As  Mr.  Tay- 
lor has  had  no  assistant  in 
the  work,  it  will  be  a  diffi- 
cult matter  to  find  a  man  to 
fill  his  place. 

.\t  the  1910  conventions  a 
tribute  was  paid  to  Mr.  Tay- 
lor through  the  columns  of 
the  Railway  Age  Gazette  which  so  clearly  shows  how  much 
he  was  appreciated  that  it  is  reprinted  here: 

"When  John  W.  Cloud — known  as  the  'ideal'  secretary' 
of  the  Master  Car  Builders'  Association  for  many  years  and 
of  the  Master  Mechanics'  Association  for  a  shorter  period 
— in  1899,  resigned  to  accept  the  representation  of  the  West- 
inghouse Ah  Brake  Company  in  London,  many  doubts  were 
expressed  as  to  the  possibility  on  the  part  of  either  or  both 
associations  of  finding  a  successor  whose  work  would  be 
even  a  passable  substitute  for  that  to  which  they  were  ac- 
customed. Wisely,  however,  as  it  appeared  then  and  as  it 
has  appeared  with  double  force  ever\'  year  since,  it  was 
determined  that  the  safest  course  lay  in  the  selection  of  one 
who  had  had  the  benefit  of  Mr.  Cloud's  training  and  who. 
in  fact,  h^d  done  the  principal  part  of  the  detail  office  work 
as  Mr.  Cloud's  assistant.  Notwithstanding  that  the  duties 
of  the  office  have  very  largely  increased  by  reason  of  the 
increased  |  membership  and  volume  of  work  done  by  both 
:  s50ciationr> — a    fact    only   partially    shown    by    the   gro\N-th 
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in  size  of  the  volumes  of  proceedings — Joe,  as  he  is  ahnost 
universally  called,  has  never  found  the  job  too  big,  nor  has 
he  failed  to  come  to  time  when  any  ordinary  or  extraor- 
dinary demand  has  been  made  upon  him.  Unquestionably 
and  by  right  of  faithful  and  intelligent  work  the  mantle  of 
the  'ideal'  secretary  now  rests  upon  Mr.  Taylor's  shoulders. 

With  few  exceptions  probably  the  members  of  neither  as- 
sociation appreciate  the  volume  of  work  which  the  secretary 
is  called  upon  to  perform  between  one  year's  convention 
and  the  next.  It  is  an  ever-continuing  job,  though  the  cul- 
mination of  its  activities  is  naturally  in  the  period  a  few 
months  before  and  a  few  months  after  the  conventions.  The 
office  is  the  focus  of  dll  the  movements  of  both  associations. 
It  is  the  medium  through  which  hastily  prepared  and  some- 
times ill-digested  plans  of  a  few  members  are  filtered  be- 
fore they  come  to  the  attention  of  the  associations  as  a  whole 
or  to  the  public.  The  secretary  is  not  only  the  recorder, 
accountant  and  editor;  he  is  in  a  most  unobtrusive  and  un- 
recognized way  a  'whipper-in'  and  adviser  to  all  the  mem- 
bers, the  effectiveness  of  this  persuasion  and  the  acceptability 
of  this  advice  consisting  precisely  in  this  unobtrusiveness 
and  lack  of  recognition. 

"Joe  Taylor  has  been  secretary  of  these  two  associations 
and  of  the  Western  Railway  Club  so  long  that  it  is  hardly 
worth  while  to  recall  what  he  was  before,  except  as  Mr. 


Cloud's  assistant.  He  is  generally  credited  with  having 
held  down  a  chief  clerkship  on  the  Erie  before  he  went  to 
Chicago;  but  it  doesn't  matter.  He  has  made  himself  and 
he  has  made  the  secretaryship  of  three  important  railway 
organizations — all  of  them  jobs  worth  bragging  about.  But 
'Joe'  never  does  that  and  that  is  why  his  newspaper  friends 
have  to  step  in — like  this." 

Mr.  Taylor's  personal  characteristics  endeared  him  to  his 
large  circle  of  acquaintances.  Straightforward  and  open 
in  his  manner,  sympathetic  and  always  ready  to  lend  assist- 
ance, he  went  about  it  in  a  quiet  way  aiding  many  without 
the  knowledge  even  of  his  intimate  friends.  He  was  in- 
tensely patriotic  and  had  taken  active  interest  in  the  Lib- 
erty Loan  campaigns.  Mr.  Taylor  took  a  prominent  part 
in  the  work  of  fraternal  organizations  and  was  a  32nd 
Degree  Mason. 

His  funeral  was  held  at  Chicago  on  Saturday  under  the 
auspices  of  the  Knights  Templar.  Representatives  of  the 
Master  Car  Builders'  Association  and  Master  Mechanics' 
Association  and  the  Western  Railway  Club  were  present,  as 
well  as  many  of  Mr.  Taylor's  personal  friends  and  associ- 
ates. Mr.  Taylor  is  survived  by  a  brother;  a  son,  Joseph 
W.  Taylor,  Jr.,  of  El  Paso,  Texas,  and  his  widow  who  is 
in  very  delicate  health  and  on  that  account  has  resided  in 
Texas  with  her  son  for  several  years  past. 


Standardization  of  Locomotives 


Its   Possible   Effects   on    Transportation    Discussed 
by  Two  Officers  of  the  Baldwin  Locomotive  Works 


THE  effects  of  the  application  of  a  policy  of  general 
standardization  of  locomotives  to  Ainerican  railways 
was  discussed  by  Alba  B.  Johnson,  president  of  the 
Baldwin  Locomotive  Works  in  a  paper  on  the  Railroad  Ad- 
ministration's Motive  Power  Problems,  which  was  presented 
on  April  11,  before  the  United  States  Chamber  of  Commerce 
at  the  annual  meeting  held  in  Chicago.  At  the  meeting 
of  the  Western  Railway  Club,  held  in  Chicago  on  April 
15,  Grafton  Greenough,  vice-president  of  the  Baldwin  Loco- 
motive Works,  also  took  occasion  to  discuss  the  same  sub- 
ject in  a  paper  on  Economy  in  Maintenance  and  Opera- 
tion of  Locomotives,     i 

ALBA  B.  JOHNSON'S  PAPER 

Mr.  Johnson's  paper  briefly  sketched  the  history  of  the 
development  of  the  locomotive,  from  the  time  of  the  Rain- 
hill  trials  on  the  Liverpool  &  Manchester,  in  1829,  which 
demonstrated  the  practicability  of  Stephenson's  "Rocket," 
showing  the  rapid  strides  in  growth  and  development  which 
have  taken  place  in  the  intervening  89  years.  An  abstract 
of  the  portion  of  the  paper  dealing  with  standardization 
follows : 

Standardization  has  been  an  ideal  much  talked  of  but 
never  realized  in  actual  practice,  because  standardization 
implies  the  crystallization  of  present  practice  as  the  prac- 
tice of  the  future,  and  means  that  no  further  changes  shall 
be  made  as  the  result  of  experience  or  invention.  Carried 
to  its  logical  extreme,  the  adoption  of  inflexible  standards 
at  any  time  during  the  history  of  locomotive  development 
would  have  involved  the  stoppage  of  progress  at  that 
point.  Many  attempts  have  been  made  to  fix  standards  for 
particular  railroads  and  groups  of  roads,  but  in  every  in- 
stance these  have  given  way  to  the  urgency  of  keeping  pace 
with  other  roads  which  have  not  attempted  to  bind  them- 
selves with  the  iron  bands  of  standardization.  The  prac- 
tical result  of  such  attempts  has  been  that  those  lines  most 


rigidly  adhering  to  their  standards  have  lagged  behind  their 
competitors. 

The  result  of  more  than  eighty  years  of  experience  has 
convinced  railroad  men  that  the  most  advantageous  field  for 
standardization  is  in  details  rather  than  in  the  complete 
locomotive  or  car  as  a  unit.  Most  of  the  advantages  sought 
through  standardization  have  been  obtained  by  unifying 
or  standardizing  the  design  of  various  parts  common  to  a 
considerable  number  of  classes.  Whilst  the  American 
Railway  Master  Mechanics'  Association  and  the  Master 
Car  Builders'  Association  have  perhaps  accomplished  less 
in  procuring  the  adoption  of  complete  standard  units  than 
advocates  of  standardization  would  have  liked  to  see,  they 
have  done  splendid  service  to  the  transportation  interests 
of  the  country  by  the  adoption  of  the  numerous  standard 
details,  by  their  discussions  and  by  their  interchange  of 
experiences.  It  may  be  said  that  their  accomplishments 
have  been  as  great  as  it  was  humanly  possible  to  achieve 
under  the  conditions  of  diversity  of  managements,  diversity 
of  ideas  and  the  necessity  of  constantly  keeping  abreast  of 
the  march  of  improvement.  American  railroad  men  need 
have  no  fear  of  comparison  with  other  countries,  either  in 
the  practical  common  sense  which  has  been  shown  in  the 
conservative  encouragement  given  to  improvements  in  en- 
gineering practice,  or  in  the  reductions  which  have  been 
achieved  in  the  cost  of  transportation. 

WAR  BRINGS  NEW  CONDITIONS 

The  participation  of  the  United  States  in  the  world-war 
has  brought  about  new  conditions.  For  the  first  time  it 
l)ecame  practicable  to  adopt  and  to  enforce  standards  to  a 
large  extent.  The  very  forces  of  competition  had  brought 
about  a  uniformity  of  general  dimensions  and  weights  of 
locomotives  for  trunk  line  service.  Inasmuch  as  all  kinds  of 
cars  were  being  hauled  indiscriminately  over  all  railroad 
lines,  there  could  be  no  reason  why  a  diversity  of  details 
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should  exist  amongst  those  belonging  to  different  railroads. 
To  a  lesser  degree,  perhaps,  these  consideratiMis  apply  also 
to  motive  power.  If  one  type  of  locomotive  could  haul  a 
given  train  across  the  continent  to  the  west  bank  of  the 
Mississippi  river,  there  appeared  to  be  no  adequate  reason 
why  a  locomotive  of  different  type  or  different  details 
should  be  required  to  haul  the  same  train  from  the  east 
bank  where  the  grades  and  working  conditions  were  not 
too  divergent. 

In  the  early  days  of  railroading  it  was  quite  common  for 
the  same  line  to  have  different  types  of  locomotives  to  haul 
its  trains  over  different  divisions  of  the  road.  The  same 
conditions  now  exist  upon  a  larger  scale.  Notwithstanding 
a  certain  amount  of  standardization  of  the  locomotives  on 
each  road,  there  is  a  large  diversity  amongst  different  roads 
having  practically  the  same  operating  conditions.  The 
opportunity  given  to  the  director  general  of  railways  to 
unify  the  motive  power  of  all  railroads,  was  unique,  and 
the  concepticm  a  fascinating  one.  The  work  of  preparing 
standard  specifications  and  drawings  was  entrusted  to  a 
committee  comprising  eleven  railroad  officials  who  collab- 
orated with  representatives  of  the  three  principal  locomo- 
tive builders.  As  the  result  of  their  diligent  and  continued 
work,  twelve  standard  specifications  have  been  agreed  upon 
and  their  final  approval  is  at  the  present  time  under  con- 
sideration. 

No  one  railroad  will  be  compelled  to  order  all  of  these  12 
standards;  even  the  largest  trunk  lines  may  find  half  that 
number  sufficient. 

EXTENT    TO    WHICH    STANDARDIZATION    SHOULD    BE    CARRIED 

A  delicate  and  interesting  question  of  policy  is  to  what 
extent  these  standards  should  be  confined  to  the  essential 
elements  of  the  locomotive,  and  to  what  extent  they  should 
be  confined  to  its  accessories.  The  committee  wisely  adopted 
the  principle  of  defining  only  the  essential  locomotive,  leav- 
ing a  certain  freedom  to  the  railroads  to  maintain  their 
standard  accessories,  and  a  certain  freedom  of  competition 
among  manufacturers  of  railway  equipment  It  must  be 
borne  in  mind  that  the  railway  equipment  business  itself  is 
a  most  important  one,  embodying  as  it  does  several  hundred 
separate  manufacturers,  with  invested  capital  running  into 
the  hundreds  of  millions  and  employing  several  hundred 
thousand  men.  These  separate  manufacturers  have  studied 
incessantly  to  improve  their  appliances  and  to  reduce  their 
costs. 

Their  productions  are  of  two  classes,  first,  those  materials 
or  devices  which  have  become  essential  parts  of  locomotives, 
such  as  air  brakes,  tires,  headlights,  injectors,  steam  gages, 
etc.,  etc.;  and  second,  those  which  are  not  strictly  essential 
to  locomotive  operation  but  which  contribute  to  efficiency 
and  economy.  Amongst  the  latter  are  such  things  as  me- 
chanical stokers,  superheaters,  feed  water  heaters,  power 
reverse  gears,  etc.  These  devices  are  constantly  shifting 
from  the  second  to  the  first  class.  Most  of  those  now  uni- 
versally conceded  to  be  in  the  first  class  were  at  one  time 
probationary.  Many  of  those  now  rated  in  the  second  class 
are  rapidly  achieving  recognition  as  essentials  to  be  regarded 
as  in  the  first  class.  To  carry  standardization  to  its  extreme 
limit  would  involve  a  determination  of  the  most  desirable 
among  many  competing  devices,  and  would  destroy  the 
market  for  all  the  others  and  throw  their  makers  out  of 
business.  It  would  check  the  transfer  into  the  first  class 
of  those  items  enumerated  as  of  the  second  class  and  would 
also  paralyze  every  effort  toward  the  invention  and  introduc- 
tion of  new  improvements. 

The  committee  has  wisely  refrained  from  attempting  a 
solution  of  these  problems,  and  its  further  course  with 
respect  to  them  is  yet  to  be  ascertained.  Some  policy  must 
eventually  be  adopted,  however,  either  of  leaving  the  rail- 
roads which  are  to  receive  and  operate  the  standard  loco- 


motives, latitude  to  designate  such  specialties  as  in  their 
experience  have  proved  worthy  of  adoption,  or  for  the 
director  general  of  railways,  through  his  advisers,  to  make  a 
selection.  The  fwmer  would  appear  to  be  in  every  way  the 
wiser  course. 

THE    USeI    of    standard    LOCOMOTU'ES    WILL    COMPLICATE 

REPAIR    PROBLEMS 

I  have  ^stated  above  that  the  standard  specifications  have 
l)een  recommended  few  approval.  They  have  not  yet  been 
finally  adopted,  as  a  strong  plea  is  made  on  behalf  of  the 
railroads  {similar  in  principle  to  that  applicable  to  locomo- 
tive accessories,  that  each  railroad  should  be  allowed  to 
continue  to  adhere  to  the  standards  already  adopted.  The 
choice  of  I  course  involves  the  weighing  of  the  respective  ad- 
vantages. It  may  be  said  for  the  railroads'  ccmtention,  that 
under  normal  conditions  locomotives  are  not  shifted  from 
one  road  to  another,  but  are  generally  used  craitinuously 
upon  the;  same  division  to  keep  the  traffic  movement  bal- 
anced, aiid  are  kept  in  repair  continuously  by  the  same 
shops.  Irhese  shops  are  supplied  with  standard  repair 
parts  and  the  workmen  are  proficient  in  maintaining  the 
repairs  ojf  these  existing  standard  locomotives.  To  intro- 
duce a  new  government  standard  upon  all  lines  as  an  en- 
tirely clean  proposition  would  be  simple  enough,  but  to 
introduce  it  on  lines  and  conditicxis  affecting  an  entire  con- 
tinent and  already  equipped  is  quite  a  different  problem. 
It  necess?irily  ccwnpels  all  lines  to  provide  themselves  with 
stores  of  i  repair  parts  adapted  to  the  govenmaent  standard 
loccmiotives.  Thus,  instead  of  simplifying  the  problem  of 
locwnotive  maintenance,  the  introduction  of  government 
standards  would  complicate  it.  These  complications  would 
last  far  beyond  the  period  of  government  cMitrol  and  would 
continue  as  Icaig  as  the  railroad  standard  and  the  govern- 
ment standard  locomotives  operated  side  by  side  upon  the 
same  lin^. 

LET    RAILROAD    MANAGERS    CHOOSE    LOCOMOTIVES     BEST 
j  SUITED   TO  THEIR  CONDITIONS 

It  may  be  said  that  the  workman  who  is  responsible  for 
the  best  workmanship,  should  be  entitled  to  the  selection 
of  his  own  tools,  and  similarly,  that  the  railroad  manager 
who  is  responsible  for  his  record  of  efficiency  and  economy, 
should  be  permitted  the  widest  discretion  in  selecting  loco- 
motives which  he  regards  as  best  fitted  for  the  conditions  of 
service  upon  his  line.  If,  however,  it  should  be  urged  that 
the  advantages  of  standardization  to  which  the  roads  can 
work,  would  in  the  long  run  be  sufficient  to  compensate  for 
the  disadvantages  of  present  increased  confusion,  then  some 
principle  must  be  discovered  by  which  standardization 
shall  avoid  the  cessation,  if  not  the  extincticm  of  improve- 
ments. Every  improvement  in  some  sense  involves  the  de- 
struction of  standardization.  It  would  be  an  evil  day  for 
American  engineering  and  for  American  progress  in  the  art 
of  transportation,  which  would  involve  a  jx)licy  of  discour- 
agement to  new  and  useful  improvements  in  the  art.  We 
should  therefore  look  carefully  before  we  leap,  to  make  sure 
that  we  are  not  giving  up  the  substance  of  continued  growth 
in  efficiency  and  economy,  to  grasp  the  chimera  of  stan- 
dardization. Especially  should  this  be  considered  most 
carefully  when  the  world-wide  danger  of  this  war  is 
upon  us. 

MONEY  FOR  IMPROVEMENTS  RESTRICTED 

The  motive  power  of  the  country  is  admittedly  inadequate 
to  the  sffl^ice  demanded  of  it  under  the  present  war  condi- 
tions. Ij)uring  the  depression  preceding  the  war  there  was 
a  small  feurplus  of  power  which,  as  should  have  been  fore- 
seen, would  be  absorbed  in  traffic  with  the  first  increase  of 
activity.  As  a  rule,  railroads  have  purchased  locomotives 
largely  under  the  spur  of  excessive  traffic  and  have  ab- 
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stained  from  purchasing  during  periods  of  reduced  earnings. 
This  is  contrary  to  the  economics  of  the  situation.  En- 
largements of  facilities  should  be  made  in  times  of  depres- 
sion, because,  first,  thgit  is  the  cheapest  time  to  do  it;  sec- 
ond, it  is  the  most  convenient  time  to  do  it;  and  third,  it  is 
the  time  when  the  managers  can  give  most  attention  to  doing 
it  and  fourth,  the  employment  of  labor  arising  out  of  large 
railway  purchases  tends  to  mitigate  the  severity  of  a  general 
depression.  The  reason  the  railroads  have  not  done  this 
since  1907  is,  that  under  the  regulatory  policy  which  went 
into  effect  at  that  time,  railway  managers  have  not  been  able 
to  accumulate  surpluses  sufficient  in  their  judgment  to 
warrant  bold  construction  in  times  of  small  earnings,  and 
especially  because  future  earnings  have  not  been  susceptible 
of  approximate  calculation  even  where  the  volume  of  traffic 
could  be  estimated  in  advance.  Adequate  provision  of  mo- 
tive power,  like  adequate  provision  of  other  rolling-stock  and 
other  facilities,  can  only  be  assured  when  Congress  places 
upon  the  functionary  charged  with  the  duty  of  regulating 
rates,  the  definite  responsibility  of  making  such  rates  as 
will  yield  earnings  sufficient  for  thorough  maintenance,  for 
adequate  improvements  and  sufficient  to  attract  the  capital 
necessary  for  providing  additions  and  extensions. 

GRAFTON  GREENOUGH  ON  STANDARDIZATION 

In  his  paper  read  before  the  Western  Railway  Club,  on 
April  IS,  Mr.  Greenough  discussed  the  locomotive  stand- 
ardizatioii  problem  as  follows: 

The  recent  change  in  the  controlling  power  of  railroads 
has  brought  about  the  possibility  of  experimenting  along 
lines  which  have  long  been  under  contemplation,  but  have 
been  deemed  outside  the  realms  of  the  possible.  I  r^fer  to 
the  proposed  standardization  of  the  locomotive  as  a  unit. 
T-he  raikdad  administration,  primarily  to  reduce  the  first 
QO§t  of  locomotives  and  with  a  view  to  effecting  an  inter- 
changeability  in  repair  parts  which  would  enable  locomo- 
tives to  be  transferred  conveniently  from  one  section  of  the 
country  wliere  transportation  might  reach  a  low  ebb  to 
another  more  congested  district,  has  through  conferences 
with  the  builders  and  the  railroad  committee  proposed  to 
bring  about  a  series  of  standard  locomotives.  The  commit- 
tees appointed  have  done  their  work  efficiently  and  there 
are  under  consideration  twelve  designs  of  locomotives,  in 
some  cases  two  of  a  single  class,  one  heavy  and  one  light. 

The  arguments  in  favor  of  such  standardization  are  in- 
terchangeability  between  railroads,  the  possibility  of  some 
rapidity  of  construction,  interchangeability  of  repairs  and 
a  somewhat  lower  cost.  It  is  probable  that  the  possibility 
of  greater  rapidity  of  construction  has  been  lost  for  this 
year,  because  of  the  length  of  time  which  the  administration 
has  required  to  give  consideration  to  the  project.  We  could 
doubtless  have  built  a  larger  number  of  locomotives,  exact 
duplicates  of  those  now  on  the  railroads,  had  orders  been 
placed  two  months  ago,  in  a  shorter  time  than  we  will  be 
able  to  build  the  new  types  of  locomotives,  details  concern- 
ing which  are  not  yet  settled. 

The  arguments  against  standardization  may  be  summed 
up  as  follows:  The  capacities  of  the  locomotives  are  based 
upon  average  conditions;  hence  there  is  no  provision  for  the 
extreme  requirements  which  these  locomotives  do  not  cover. 
Where  even  the  light  locomotives  are  too  heavy  for  service 
and  where  the  heavy  locomotives  are  not  of  sufficient  ca- 
pacity special  locomotives  will  have  to  be  provided  unless 
those  requiring  lighter  engines  purchase  from  other  roads 
discarded  power,  and  those  requiring  the  heavier  locomotives 
change  their  system  of  operation  so  as  to  use  the  heavy 
standard  government  locomotive.  In  such  instances  where 
railroads  have  been  equipped  from  one  end  to  the  other  to 
use  power  of  maximum  capacity  for  the  purpose  of  re- 
ducing train  movements  this  would  prove  a  negative  economy. 

The  standard   locomotives   are   designed   for  bituminous 


coal  fuel  and  radical  changes  in  their  construction  will  be 
required  for  burning  anthracite  or  an  appreciable  percentage 
of  anthracite  or  for  properly  burning  pulverized  fuel.  Oil 
fortunately  requires  no  basic  change.  The  limiting  sizes 
of  the  locomotives  of  length,  height  and  width  must  neces- 
sarily conform  to  the  minimum  to  be  found  on  the  variou? 
roads  over  which  the  locomotives  are  designed  to  operate. 
These  restrictions  necessarily  cramp  the  designs  and  limit 
their  efficiency  to  the  restrictions  of  the  fuel.  A  limit  of 
height  of  15  feet  has  been  proposed  for  all  except  the  heav>- 
Santa  Fe  and  consolidation  Mallet  type  locomotives;  con- 
sequently steam  space,  domes  and  smoke  stacks  are  mere 
shadows  of  what  they  would  naturally  be.  In  a  countr)- 
as  large  as  ours  various  physical  and  climatic  conditions 
exist  which  the  proposed  standardization  ignores;  conse- 
quently the  locomotives  will  afford  maximum  efficiency  in 
some  localities  with  a  corresponding  loss  in  others. 

No  standardization  of  this  extent  has  been  dreamed  of 
in  the  past;  hence  the  task  is  relatively  momentous.  The 
Pennsylvania  has  for  years  given  serious  consideration  and 
effort  to  the  standardization  of  their  equipment;  likewise 
the  Harriman  Lines  in  1905  proposed  a  series  of  standard 
locomotives  for  all  roads  controlled  by  them.  Both  of  these 
efforts  have  resulted  in  an  extensive  standardization  of 
parts,  but  not  in  a  complete  standardization  of  equipment, 
because  growing  needs  for  larger  and  more  efficient  power 
and  the  improvements  in  the  permanent  way  have  invited 
and  made  possible  increases  in  the  size  and  capacity  of  loco- 
motives which  have  thrown  to  the  winds  any  idea  of  stan^ 
dardization  of  locomotives  which  would  extend  over  an  ap- 
preciable period  of  time.  In  both  instances  the  standard 
locomotives  of  today  bear  no  comparison  to  the  standard 
locomotives  of  ten  years  ago.  The  conservation  of  our  re- 
sources will  not  permit  of  a  system  of  standardization  which 
is  so  inflexible  as  to  choke  further  improvements  and  thus 
discourage  the  inventions  which  may  now  be  in  their  in- 
cipiency.  Yet  how  can  we  maintain  a  standard  which  is 
permitted  to  change,  and  how  can  we  progress  without 
change.  If  standardization  of  locomotives  as  units  is  a  war 
measure;  if  it  will  help  us  win,  let  us  have  standardization 
quickly  and  regard  it  as  a  war  measure  but  if  it  is  an  eco- 
nomic experiment  the  final  net  result  may  be  the  addition  of 
just  so  many  classes  of  locomotives  to  those  now  existing. 

The  ideal  standardization  provides  for  the  elimination 
of  unnecessary  diversity  and  progress  invites  and  necessi- 
tates diversity,  hence  in  spite  of  our  ideals  the  standardiza- 
tion of  locomotives  may  be  limited  to  the  standardization 
of  the  maximum  number  of  parts. 

The  problem  now  before  the  administration  is  to  decide 
whether  or  not  the  criticisms  in  favor  outweigh  those  against 
the  proposed  standardization,  and  we  all  await  the  decision 
with  the  keenest  interest,  and  we  all  hope  the  decision,  what- 
ever it  may  be,  will  prove  for  the  best. 


More  Destroyers  Than  There  Are  Now  in  the 
World. — E.  G.  Grace,  president  of  the  Bethlehem  Steel  Cor- 
poration, told  the  500  guests  of  the  Allentown,  Pa.,  Chamber 
of  Commerce  at  its  banquet  on  December  20,  that  the  sub- 
marine destroyers  which  the  Bethlehem  Shipbuilding  Cor- 
poration will  build  for  the  government  are  more  than  all  of 
the  destroyers  now  in  the  world.  Mr.  Grace  said  he  regarded 
the  rapid  construction  of  destroyers  as  the  solution  of  the 
submarine  menace.  Mr.  Grace  said  that  of  the  entire  ship 
construction  of  the  United  States,  war  vessels  and  merchant- 
men included,  the  companies  of  the  Bethlehem  Steel  Corpor- 
ation are  bearing  more  than  half  of  the  burden.  The  Beth- 
lehem plants  now  employ  30,000  men  as  compared  with  9,000 
five  years  ago.  Charles  M.  Schwab,  who  also  spoke,  said  that 
the  payroll  of  the  Bethlehem  plants  is  now  $100,000,000  a 
year. — Iron  Age. 


A  YANKEE'S  Idea  of  French  Engines 


Letters   from   a  Santa   Fe   Boy   Describing   the    Motive 
Power   and   the  Troubles  Experiencejd  in  Maintaining  It 


THE  censorship  of  correspondence  has  made  it  difBcult 
to  get  news  from  the  American  Railway  Regiments, 
nevertheless  many  interesting  letters  have  been  re- 
ceived telling  of  the  work  that  is  being  done.  The  letters 
below  and  the  illustrations  accompanying  them  were  sent  by 
a  member  of  one  of  the  shop  regiments,  Sergeant  G.  T.  Foster 
of  Company  F,  Thirteenth  Engineers,  and  are  published 
through  the  courtesy  of  the  Santa  Fe  Magazine.  Referring 
to  the  French  locomotives.  Sergeant  Foster  writes: 

"The  photograph  of  engine  No.  3544  shows  a  typical 
French  locomotive  used  in  passenger  service.  The  cab  is 
peculiar,  affording  poor  protection  in  severe  weather.  It  has 
no  sliding  windows  or  deck  curtain,  and  is  built  with  front 
doors  and  also  the  front  cab  wall  diagonal,  to  break  the 
wind  at  high  speed.  The  cab  door  is  an  excellent  idea,  aside 
from  the  wind-breaking  feature,  because  it  gives  more  room 
for  an  average  sized  engineer  to  pass  from  the  cab  to  the 
running  board.  The  cab  floor  also  projects  a  few  inches 
outside  the  cab  so  that  a  large  sized  engineer  can  easily  pass 


dome,  in! which  case  it  takes  an  entire  book  to  describe  it. 
More  oft^n  it  is  located  in  the  small  box  ahead  of  the  sand 
dome,  running  clear  through  it  with  a  gland  and  stuffing 
box  on  thfe  front  and  back  sides  of  this  box. 

'Tn  this  locomotive  the  throttle  valve  is  inside  the  steam 
dome,  with  one  stuffing  box  in  front  of  the  small  box  and 
another  out  on  the  rear  of  the  throttle  dome.  The  main 
dome  and  small  throttle  box  are  integral  in  this  case,  and  the 
movementj  of  the  throttle  rod  is  not  a  pull  in  a  horizontal 
direction,  as  in  the  States,  but  is  a  twisting  movement  similar 
to  opening  and  closing  a  globe  valve.  The  throttle  valve 
moves  across  its  seat  similar  to  the  movement  of  the  valve 
in  the  old  Johnson  blow-off  cocks,  only  in  this  case  the 
throttle  valve  is  much  larger  than  a  blow-off  valve  and 
rectangular  in  shape,  moving  over  a  ported  seat. 

"The  smokestack  has  a  lid  which  is  used  when  the  engines 
are  standing,  to  protect  the  flues.  The  headlight  bums  oil 
and  is  very  small.  Below  the  running  board  you  can  see  the 
high-pressure  cylinders  and  D-slide  valve  chest.     You  can 
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from  the  gangway  to  the  running  board  without  entering  the 
cab. 

"About  the  roof  of  the  cab  can  be  seen  the  levers  of  the 
pop  valves.  The  firebox,  of  course,  is  of  the  Belpaire  type, 
with  copper  sidesheets  and  staybolts.  Along  the  side  of  the 
boiler  can  be  seen  the  air  pump,  which  is  simple  on  the  steam 
end  and  tandem  compound  on  the  air  end.  About  the  only 
United  States  air  equipment  on  this  engine  is  a  Westinghouse 
pump  governor. 

"Along  the  side  of  the  firebox  and  also  along  the  barrel 
of  the  boiler  can  be  seen  three  rectangular  oil  boxes,  from 
which  oil  pipes  run  down  to  the  driving  boxes,  so  that  the 
engineer  can  oil  the  shoes,  wedges  and  cellars  while  he  is 
up  on  the  running  board.  This  is  an  excellent  idea.  The 
sandbox  is  immediately  ahead  of  the  firebox  on  the  boiler. 
Air  Sanders  are  used.  No  special  mention  need  be  made  of 
this  feature  excepting  that  the  steps  up  to  the  sand  dome  are 
very  convenient  and  safe.  The  auxiliary  steam  dome  is  inside 
the  cab.  The  main  dome  is  immediately  ahead  of  the  sand 
dome,  with  the  throttle  rod  passing  through  it  and  into  the 
small  rectangular  box  immediately  ahead  of  the  main  dome. 
The  throttle  valve  is  sometimes  located    inside    the    main 


also  see  the  piston  rod  extension  and  the  Walschaert  valve 
gear  to  the  high-pressure  cylinders.  The  steam  pipes  run 
outside  the  boiler  from  the  throttle  box  to  the  high-pressure 
cylinder.  The  boiler  check  is  just  ahead  of  the  steam  pipes 
and  is  very  small.  Over  the  engine  truck  you  can  see  one 
of  the  main  reservoirs  bolted  to  the  running  board.  The 
main  frames,  as  well  as  the  tender  and  engine  truck  frames, 
are  of  heavy  steel  plate  construction.  The  engine  truck  is 
equipped  with  air  brakes. 

"The  tank  shows  the  briquettes  of  coal  piled  on  top.  At 
the  front  of  the  tank  and  about  a  foot  back  of  the  gangway 
can  be  seen  three  plug  valves,  or  cocks,  which  indicate  the 
height  of  water  in  the  tank.  This  is  a  very  handy  thing  for 
the  engineer.  Above  the  top  of  the  throttle  box  can  be  seen 
an  oiler  for  pouring  oil  in  a  cup  and  feeding  direct  to  the 
cylinders  in  case  the  lubricator  goes  to  the  bad.  They  get 
very  poor  valve  oil  over  here,  and  the  lubricator  and  tallow 
pipes  are  easily  stopped  up.  Their  superheater  valve  oil, 
however,  is  excellent  and  does  not  give  this  trouble. 

"The  other  photograph,  of  engine  No.  4498,  shows  a 
saddle  tank  locomotive  of  very  good  design.  The  coal  tank, 
with  the  usual  briquette  coal,  is  shown  plainly  at  the  back 
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fl.iiiiid  fium  |iunlia>inii  (luring  |n.riiKl.>  vi  rodiurd  rariiiiisj-. 
'litis  i>  miitrury  to  llu-  cuMuuuics  of  the  situatiun.  Iln- 
lariitiiuiit*  of  facililiis  ^liould  lie  made  in  times  of  depres- 
>ioii,  ItetauVe,  rir>t.  that  is  llic  eiieai)e>t  tinu-  t(»  do  it:  .sec- 
ond, it  i>  tile  ino-t  i onveiiii nt  lime  to  do  it:  and  third,  it  is 
the  time  ulnii  tlu-  maiiauers  can  uive  mo.-t  attention  to  doiiii; 
it  and  fourth,  the  emploxiiient  of  lahor  arising  out  of  larue 
railway  pureha.-e-  tends  to  mitijiate  the  severity  of  a  general 
dt|ire>>i<in.  The  rea~on  the  railroad-  liave  not  done  thi> 
^in^e  1''07  i.-,  that  under  the  regulatory  poliey  whieh  went 
into  effect  at  that  time,  raihvay  manaizers  havi-  not  lieen  aide 
tit  ateumulate  .-urjilusis  |;ufl"ieient  in  their  judi:nKnt  to 
warrant  hold  eon-truition  in  times  of  small  larnimis.  and 
es|it»  ially  l>eeau>e  future  earnint;s  have  not  heen  .-useeptihle 
of  a[)pro.\imatc  cali  uhitionjeven  where  the  volume  of  tralVie 
eould  be  estimated  in  adv;flue.  Ade(|Uate  jirovision  of  mo- 
tive power,  liki-  ;t(U;<|Uati'  prcivision  of  other  rollini:--ttH  k  aiul 
other  f.uilitits.  t.m  onl\  lie  a-^sured  whui  C\>imre>s  places 
upon  the  functionar\  diariied  with  the  duty  of  rcuulating 
r.itcx.  the  di'imite  responsibility  of  makini:  such  rates  as 
will  viild  earnini;^  suftu  ietit  ftir  thorough  maintenanie.  for 
ade«|iiate  improvements  and  sufficient  to  attract  the  cajjital 
iieee^-'ary   f»)r  providing   additions  and   extensions. 

(.KM  ION  (.Ri;i-Noi  (;n  on  standakdi/aiion 

In  hi>  p.i|>ir  nad  heftjre  the  Western  Railway  (lul-.  on 
.Ajiril  1.^.  -Mr.  (ireenou'jh  discussed  the  loKtmotive  -tand- 
ardi/.iiiun   jirol'lein  ,i-  follow>:         ,  ;,  •■  ._> 

rile  retent  » h.ini^c  in  the  (iintrolUne  jiowir  of  railroads 
ha-  brought  about  the  jios-ibilit\  of  experiment  inn  along 
lino  which  havi-  lonti  bten  umler  contemplation,  but  have 
been  deenu'd  out>iile  the  realms  f>f  the  pos>ible.  1  refer  to 
the  propo.-ed  -tandardi/ation  t^f  the  lo* oniofive  as  a  unit. 
4  In  railroad  admini.-tration.  j)rimarily  to  retluce  the  first 
cost  of  hnomotivis  and  with  a  view  to  effejting  an  inter- 
changeabilitx  in  repair  part-  whi«h  would  enable  hnonn)- 
tives  to  be  transferred  (onveniintly  from  one  section  of  the 
countrv  where  transportation  mi'jht  reac  h  a  low  ebb  to 
another  more  congestid  tli^tritt.  has  through  conferences 
with  the  liuildiTs  .md  the  railroad  committee  proposetl  tt) 
brim:  ab(»ut  a  >eries  of  standard  hu  omotive-.  The  commit- 
tees aj)pointed  have  done  their  W()rk  eft'n  iently  and  llu  re 
are  under  consideration  t\vilve  de-ign>  of  IcMomotives.  in 
.some  ca.*e<  iwo  of  a  single  cla>s.  one  heavy  and  one  light. 

The  argument-  in  favor  of  -uch  -tandardi/.ation  are  in- 
tereh.iniZtabilitx'  betwien  railroads,  the  j)o-.-ibility  of  some 
rapiditv  of  construction,  interchangeability  of  rejiairs  and 
a  somewhat  lower  cost.  It  is  probable  that  the  po-sibility 
of  greater  ra]>idit\  of  con-trui  tioii  has  biiii  lo-t  for  this 
vear.  bei  ause  of  the  length  of  time  which  llu-  admini.'«lration 
iias  re(|uired  to  uive  con-ideration  to  the  project.  We  could 
doubtles-  have  built  a  largiT  number  of  locomotives,  exact 
duplicates  of  tho<e  now  on  the  railroads,  had  orders  been 
plaied  two  month>  ag<».  in  a  >h(»rter  time  than  we  will  be 
able  to  build  the  new  types  of  locomotives,  details  concern- 
ing which  are  not  yet  settled. 

The  arguments  again-t  standardization  may  be  -iminied 
up  a>  folhm-:  the  lapacities  f>f  the  locomotives  are  based 
u|>on  average  conditions;  hence  there  is  no  j>rovision  f'lr  the 
t'.xtreme  re<|uirement-  which  the<e  locomotives  do  not  cover. 
Where  even  the  liu'lit  hx  oniotive-  are  too  heavy  for  -ervice 
and  where  the  luavy  loioniotives  are  not  of  >uftH  ient  ca- 
jKicitv  s[H'cial  locomotives  will  have  to  be  |>rovided  unless 
tho-»-  rei|uiring  lighter  engines  jnirchase  from  other  roads 
diMard(<l  ] tower,  and  those  requiring  the  heavier  loomotives 
changi'  their  >y>tem  of  ojieration  so  a-  to  u>e  the  heavy 
stamlard  government  locomotive.  In  -uch  instances  where 
railroads  have  been  ef|uij)ped  from  one  end  to  the  other  to 
use  power  of  maxinnmi  (ajiacity  for  the  purpose  of  re- 
do* ing  train  ni<i\einent-  thi-  would  jirove  a  negative  etonomy. 
The   standard    huomotives   are    (lesigned    for    bituminous 


<oal    t\\i\  and   radital   ihange-   in   their  cou-trui  lion  will   ; 
rei|uirt(l  for  burning  anlhra*  ite  or  an  appreciable  percental 
of  .mtlirac  ite  or  for  properly   burning  pulvirized   fuel.     O 
fortunately    re<|uire-    no   ba-ic    change.      The    limiting    <i/a 
of   the   huomotives  of   length,   height   and   width   must   nec( - 
-arily  eonform  to  the  minimum  to  be  found  on  the  varioi, 
ro.id-   over   which   the   locomotives  are  designed   to  operal^ 
Tlii-e   re-trictions   neie.->arily   cramp   the   designs   and   lim 
their   elYKiiiuy   to  the  re.-trit  lion-   of   the   fuel.      A   limit  « 
height  of  15  feet  has  been  pro|u)-ed  for  all  exiepi  the  heav 
SatUa    I'e    and    consolitlation    Mallet    type    loio'motives;    con 
-eijuently    -team   space,   domes   and    -moke   -lacks    are  nur- 
-hadow-   of   what   they   would    naturallx    be.      In   a   countr- 
a-    largi-    a-    ours    various    phy-iial    an<l    (limali<     condition 
e\i-t    whi(h    the    i)ropo.-(.(l    -i.mdardi/ation     ignores;    con>e 
•  |Uently   the  locomotives  will   afford   maximum   efl'iciency   in 
-onie  loi.dities  with  a  corre.-jxtnding  lo.--  in  (»ther<. 

Xo  -landardization  of  thi-  extent  has  been  dreamed  of 
in  the  |><ist;  hence  the  task  i-  nlativily  momentous.  1  he 
l'enn-ylv;inia  has  for  years  given  -erious  consideration  and 
effort  to  the  standardization  of  their  e<|uipment:  likewi-r 
the  ILirriman  Lines  in  l'M).>  jirop(»>ed  .i  -erii-  of  -tand.ird 
lotomolives  for  all  roads  controlled  b\  them.  Both  of  the.-e 
I  llort-  have  resulted  in  an  extensive  stantlardization  of 
part-,  but  not  in  a  complete  -tandardization  of  eciuipnietit, 
i>e(au-e  growing  neetl-  for  larger  ami  more  efticient  powir 
and  the  imjirovements  in  the  permanent  way  have  invitid 
and  made  possible  increa.'^es  in  the  size  and  capacity  of  Icko- 
motive-  which  have  thrown  to  the  winds  anv  idea  of  stan- 
dardization of  locomoti\es  which  wouhl  extend  over  an  aji- 
jircciable  peri(Kl  of  time.  In  both  instances  the  standard 
lot uniotives  of  today  bear  no  compari.^on  to  the  standard 
huoniotives  of  ten  years  ago.  The  con-ervation  of  our  re - 
-oLino  will  not  permit  of  a  system  of  standardization  which 
i-  -o  indexible  as  lo  choke  t'urther  improvements  and  thus 
di-courage  the  inventions  which  may  now  be  in  their  in- 
I  ipiciuy.  Vet  how  can  we  maintain  a  standard  which  i- 
j'erinitted  to  change,  and  how  can  we  progress  without 
change.  If  -tandardization  of  locomotives  as  units  is  a  war 
mca-ure:  if  it  will  help  us  win.  let  us  have  standardization 
ijuiikly  and  regard  it  as  a  war  measure  but  if  it  i>  an  eco- 
nomic experiment  the  linal  net  re-ult  may  be  the  addition  of 
ju-t  so  many  classes  of  locomotives  to  those  now  existing. 

rill-  ideal  -tandardization  jirovides  for  the  elimination 
of  uiuuH  c-.-ary  diversity  and  ])rogress  invites  and  necessi- 
tate- diver-ity.  hence  in  spite  of  our  ideal-  the  standardiza- 
tion of  lotomcdives  ma\  be  limited  to  the  standardization 
of  the-  maximum  number  of  parts. 

The  problem  now  before  the  admini-tr;ition  is  to  decide 
whether  or  nctt  the  critic  i-ms  in  favor  outweigh  iho.-e  again-t 
the-  propo-c(l  standardization,  and  we  all  await  the  decision 
with  the  kei-nest  intere-t.  and  wc  all  iiope  the  dc  i-ion.  what- 
ever it  may  be.  will  pfove  for  the  be-t.  ,  ^_    .  . 


.MuKi  I)^slKl•^IKs  Tilw  Tm  ki:  Aki  X'ow  t.v  the 
W'liki.D.-  I\.  (1.  (iracc.  proideiu  of  the-  Itcthlelu-m  Steel  Cor- 
porati<.;n.  told  the  .^00  guests  of  the  .Allentown.  Pa.,  Chamber 
of  Commerce  at  its  banquet  on  December  20.  ihat  the  sub- 
marine de-troyers  which  the  Bethlehem  Shi])buiMing  Cor- 
])oration  will  build  for  the  government  are  more  than  all  of 
the  destroyers  now  in  the  world.  Mr.  (irace  said  he  regarded 
the  rapid  construction  of  destroyers  as  the  solution  of  the 
-ubmarine  menace.  Mr.  Grace  said  that  of  the  entire  ship 
eon-true  lion  of  the  United  States,  war  ves.«els  and  merchant- 
men included,  the  companies  of  the  Bethlehem  Steel  Corpor- 
ation are  bearing  more  than  half  of  the  burden.  The  Beth- 
lehem plants  now  employ  .^0.000  men  as  compared  with  0,000 
five  years  ago.  Charles  M.  Schwab,  who  also  spoke,  said  that 
the  payroll  of  the  Bethlehem  plants  is  now  $100,000,000  a 
\ear. — Iron  A(^e. 


A  ^'AXKEE'S  Idea  of  French  E>s^gines 

Letters    from    a  Santa    Fe    Hon     I)escribinj«    the    Motive 
i:  T:  Power    and    the  Troubles  Hxperiencedi  in   Maintainini*  It 


HI".  (i.n>()r>hii)  of  t tirroitoiult'iuc  has  made   it  diflkult      <I 


'■  4^ ill-.  (i.n>()r>hii)  (i 

j      to   lict   ni\\>   froni   tlu-   AnuTican   Railway   RcginKnt.<-, 

iK\"ntlkU>>    many     intirt>ting    Icltcrs    have    been    rc- 

>c<l   klliim  of  llif   work   tliat    is  hcini:  dont-.       1  he  lelter> 

w   aiul  thi-  illu^lration.-  ai totnpanyiim  them  were  .-ent  by 

li.  Hilar  of  one  of  tlie  shop  regiments.  Serjzeant  G.   T.  Fo.'^ter 

(  umjKiny    1",    Thirteenth    I'.ngineers,    and    are    puldished 

inu.uh  the  courte.-y  of  the  Santa  I"e  Magazine.     Referrini; 

•    tlie  Treneli  locomotives.  Sergeant  I"o>ter  writes:;-:    .., 

•■'1  he  photograph  of  engine    Xo.    .>544    shows  a  typical 

1  ivn<  h    lo.oniotivu   used    in   jiassenger   service.      The  cab    is 

i4adiar.  affording  i«)or  pnjti-ition  in  >evere  weather.     It  lia- 

:.r  -iiding  windows  or  deck  curtain,  and  is  built  with   front 

.,.or.-   and    al^ct   the   front   cab   wall   diagonal,   to   i)reak   the 

iiul  at  high  >peed.      J  he  call  door  is  an  excellent  iilea.  a.-ide 

I  111  the  wind-breaking  fi'ature.  bi(au>e  it  gives  more  room 

!iir  an  average  sized  engineer  to  {)ass  from  the  cab  to  the 

running   bo;ird.      'Ihe   (al»    tloor   al-^o   ]>rojccts   a    few   inche- 

■  nt-ide  the,  cab  so  tkat  a  large  sized  engineer  can  easily  [)a>- 


•  lojiie.   m   \lhich  ca-e  it  takes  an  entire  l»ook  to  de>tribe  it. 

.M<;re  ofiin  it  i>  located  in  the  -mall  box  ahead  of  the  sand 

dome,   runjiing  «kar   through    it   with   a  gland   and   stuffing 

fnmt  and  kick  stdcs  of  this  liox. 

ocomotive  the  throttle  valve  is  inside  the  steam 

one  -luflini:  fi-ox  in  front  of  the  small  box  and 


box  on  the 

?:"'In  ihi- 

donie,  witl 

another  ouit    on   the   rear'«if   the   throttle  dome.      The  main 

dome  and 

m<nenKnt 

<lirecti<!n.  al' 


mall  throttle  bijx  are  integral  in  this  case,  and  the 
nf  the  throttle  hmI  is  n»)t  a  pull  in  a  horizontal 
in  the  States,  but  i»  a  twisting  movement  similar 
to  o])ening  and  clo>ing  a  globe  valve.  Ihe  throHle  valve 
moves,  across  its  ?i'ai  ^^imilar  to  the  m<A'ement  of  the  valve 
in  tile  old  lohnson  1ilow-<jfl  coiks.  only  in  this  case  the 
throttle  va  ve  is  much  larger  than  a  blow-off  valve  and 
rectangular   in  shape,  moving  over  a  ported  .-eat. 

1  he  smokestack,  ha?  a  lid  which  is  used  when  the  engine? 
are  stand ii  g,  to  protect  the  llue«.  'Ihe  headlight  burn?  oil 
and  is  ver\i  r-mall.     lielow  the  runnint'  board  vou  can  st^e  the 


high-]iressi  re  cylinders  and  D-slide  valve  chest,     ^'<^u  can 


from  the  gangwav  to  the  running  board  without  entering'  the.     also  .see  tlu    pi>ton  rod  exten.-itm  ami  the  W'alschaert  valve 
ab.  gear  to  the;  high-pres<ure  cylinrUr-.       Ihe   Meam   jii[K-^   run 

".\bout  tlie  roof  of  the  cab  can  be  ."•een  the  lever>  of  the      outride  the  lM)iler  from  the  throttle  liox  to  the  high-jire— ure 


op  valvi-.      Ihe  tirebox,  of  course,  i.>  of  the  Helpaire  tyjie,      cylinder 
.  itli  i()]>iier  -idesheets  and  staybolts.     Along  the  side  of  the      and  is  vers- 


toiler  can  be  seen  the  air  pump,  which  is  simple  on  the -team      of  the  mai^i   re-ervoirs   bolted   to  the   running  board.      The 


he  boiler  check  is  just  ahead  of  the  steam  pii>es 
small.     Over,  the  engine  truck  vou  can  see  one 


•lul  and  tandem  compound  on  the  air  end.  Aliout  the  only 
I'liiteil  State-  air  equiitment  on  this  engine  is  a  Westinghouse 
pumjt  governor. •;  •.  ';•,.•;-:.■ 

".\long  the  side  of  the  firebox  and  also  along  the  barrel 
't  the  boiler  can  be  seen  three  rectangular  oil  boxes,  from 
'\hich  oil  pipes  run  down  to  the  driving  Ikixcs,  so  that  the 
ngineer  can  oil  the  shoes,  wedges  and  cellars  while  he  is 
ip  on  the  running  board.  This  is  an  excellent  idea.  The 
-andbox  is  immediately  ahead  of  the  firebox  on  the  !)oiler. 
Air  Sanders  are  used.     Xo  sj)ecial  mention  need  be  made  of 


main  frameh,  as  well  as  the  tender  and  engine  truck  frames, 
are  of  hea\V  steel  plate  con-t ruction.  The  engine  truck  is 
e<{uipi>ed  with  air  brakc.«i 

"Tlie  tank  .-hows  the  bricjuettcs  of  coal  piled  on  top.  At 
the  front  of |  the  tank  and  about  a  foit  back  of  the  gangway 
can  l»e  seen  three  plug  valves,  or  ccxrks,  which  indicate  the 
height  of  water  in  the  tank.  This  is  a  very  handy  thing  for 
the  engineer.  Above  the  top  of  the  throttle  box  can  be  seen 
an  oiler  for  pouring  oil  in  a  cup  and  feeding  direct  to  the 
cylinders  in  case  the  lubricator  goes  to  the  bad.     Thev  pet 


his  feature  excepting  that  the  steps  up  to  the  sand  dome  are  very  jwor  valve  oil  over  here,  and  the  lubricator  and  tallow 

very  convenient  and  safe.    The  auxiliary  steam  dome  is  inside  pipes  are  easily  stojiped   up.      Their  superheater  valve  oil, 

•lie  cab.      The  main  dome  is  immediately  ahead  of  the  sand  however,  is  excellent  and  dcx-s  not  give  this  trouble. 

lomc,  with  the  throttle  rod  passing  through  it  and  into  the  "  The  oth?r  photograph,    of    engine    Xo.   4498,  shows  a 

-mall  rectangular  box  immediately  ahead  of  the  main  dome,  saddle  tank  locomotive  of  very  good  design.     The  coal  tank. 

The  throttle  valve   is  sometimes  located    inside    the    main  with  the  usual  briquette  coal,  is  shown  plainly  at  the  back 
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of  the  cab,  which  is  a  good  stormproof  cab  compared  with 
most  French  cabs.  The  water  tanks  are  carried  along  the 
running  boards,  so  one  does  not  have  to  worry  about  the 
federal  boiler  inspectors  finding  broken  stay  bolts.  The  wash- 
out plugs  over  here  are  really  hand-hole  plates  like  those 
used  in  stationary  practice  in  the  States.  Two  of  these  are 
shown  at  the  radius  of  the  Belpaire  wrapper  sheet.  Just 
ahead  of  the  cab,  on  top  of  the  boiler,  can  be  seen  a  tank 
strainer  which  looks  like  a  minnow  bucket.  The  water  goes 
through  this  strainer  when  the  engine  takes  water  at  the 
water  crane. 

"Just  ahead  of  the  water  tank  along  the  running  board 
can  be  seen  a  ratchet  jack  of  about  twenty  tons  capacity.  All 
engines  carry  one  of  these.  They  are  traverse  jacks,  the 
idea  being  to  use  four  of  these  when  an  engine  is  derailed, 
under  the  four  bearing  corners  of  the  locomotive.  The  engine 
is  elevated  and  then  traversed  back  to  correct  alinement  and 
lowered  to  the  rails.  After  rerailing  several  locomotives  one 
would  trade  all  his  worldly  goods  for  some  good  old  American 
frogs, 

"This  engine  has  a  Mikado  wheel  arrangement,  simple 
cylinders,  piston  valves,  extension  piston  rods  and  a  super- 
heater. The  blower  valve  is  on  the  outside  of  the  main 
dome,  with  a  valve  stem  running  clear  back  to  the  cab.    The 


it's  hard  to  run  an  engine  in  the  rain,  especially  with  poor 
headlights.  Of  course,  putting  in  cylinder  packing  and 
reducing  rod  brasses  is  no  joke  either,  out  in  the  rain  and 
snow.  Some  of  our  engines  are  very  awkward  to  work  on. 
When  we  have  to  use  rope  asbestos  to  pack  steam  leaks  on 
engines  and  when  we  have  to  Y^W  the  engine  to  pack  almcn 
every  valve,  it's  no  joke.  Then  the  valves  are  hard  to  grind 
in.  Most  of  the  valves,  such  as  gage  cocks,  water  glass  valves, 
and  water  glass  drain  valves,  are  built  in  two  pieces  and 
do  not  have  a  removable  bonnet.  When  the  packing  nut  i^ 
removed  the  bonnet  ccrnies  with  it,  so  that  it's  almost  impos- 
sible to  grind  in  the  valve  and  seat.  We  have  to  dress  off 
the  valve  with  a  file  and  dress  the  seat  with  a  dummy  valve. 
We  pack  piston  rods  and  valve  stems  with  rope  asbestos,  so 
you  can  guess  what  luck  we  have  keeping  down  steam  leaks. 
We  have  to  fight  like  everything  to  keep  them  down. 

"Recently  we  secured  some  small  copper  wire,  about  No.  10 
size,  and  we  are  using  it  to  make  copper  gaskets  for  the  small 
steam  joints.  These  engines  have  no  fountain,  and  every 
pipe  comes  from  the  boiler  direct  with  a  flange  joint,  and  an 
asbestos  gasket,  at  the  boiler.  So  we  have  troubles  of  our 
own.  Most  of  the  piping  is  copper,  with  brazed  joints. 
Injector  branch  pipes  are  made  this  way.  When  we  get  a 
bad  leak  we  can't  go  to  the  storehouse  and  get  a  Crane  fit- 
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French  Motive  Power  with  an  American  Crew 


rod  operating  the  variable  exhaust  nozzle  runs  along  the  side 
of  the  boiler  through  brackets  similar  to  hand-hole  brackets, 
and  is  used  as  a  handrail.  One  can  easily  see  the  throttle  rod 
running  from  the  cab  through  the  auxiliary  dome,  sand  dome, 
main  dome  and  throttle  box  with  stuffing  boxes  on  the  back  of 
the  main  dome  and  front  of  the  throttle  box. 

"The  cab  has  no  front  door.  One  passes  outside  of  the 
cab  forward,  using  the  handholds  and  steps  shown  along  the 
sides  of  the  cab  in  order  to  go  forward  over  the  water  tanks." 

The  effect  of  inadequate  facilities  coupled  with  severe 
weather  has  evidently  been  felt  in  France  as  well  as  America 
during  the  past  winter.  In  another  letter  Sergeant  Foster 
writes : 

"This  letter  is  to  all  my  friends,  who  were  so  generous  in 
sending  me  a  splendid  big  box  of  good  old  American  tobacco. 
Words  cannot  express  my  thanks. 

"I  am  working  in  an  assortment  of  men  from  six  different 
American  roads.  The  men  from  these  six  companies  work 
in  two  different  towns.  Just  imagine  working  in  a  place 
like  Cushing,  Okla.,  with  all  the  cold  weather  of  Michigan 
and  all  the  rains  of  Seattle,  and  very  heavy  business. 

"Our  coal  chute  consists  of  a  string  of  cars,  and  the  men 
have  to  throw  the  coal  from  the  cars  into  the  tenders.  Some 
of  the  cabs  do  not  give  much  protection  from  the  rain,  and 


ting,  but  we  hunt  up  the  coppersmith,  and  usually  kill  the 
engine  and  then  braze  the  pipe. 

"Flues  don't  give  us  much  trouble  because  we  have  no 
laws  against  flue  plugs,  and  we  have  plenty  of  plugs.  The 
copper  fireboxes  don't  give  much  trouble  either.  Most  of 
the  firebox  leaks  take'  up  when  the  engine  gets  out  on  ihe 
road.  The  front  ends  are  not  self-cleaning,  so  we  ha\e  to 
watch  them  closely  and  keep  the  flues  bored  out  daily. 

"Our  tools  are  very  poor.  We  have  monkey  wrenches  that 
you  can  work,  provided  you  have  a  nut  out  in  the  prairie 
without  anything  around  it.  The  hammers  are  heavy,  and 
are  splendid  for  an  apprentice  because  they  have  faces  as 
big  as  young  sledges.  The  fireboxes  are  all  narrow  and 
most  of  them  are  very  small.  Most  of  them  do  not  have  any 
rocking  and  dump  grates,  so  the  fire  cleaners  have  to  shovel 
the  old  fire  out  of  the  firedoors.    Believe  me,  it's  lovely." 


Freight  Cars  Take  Wounded  to  Germany. — Trains 
carrying  wounded  Germans  from  the  battle  front  in  France 
are  proceeding  continuously  between  Germany  and  Holland, 
according  to  a  despatch  to  the  Telegraf  from  Kerkrade.  It 
has  been  necessary  to  replace  hospital  cars  by  freight  cars, 
in  which  the  wounded  lie  on  str-w  and  shavings. 


Status  of  Standard  Locomotives 

Probable    Extent   to   Which   They   ^iH    Be   Used; 
Tentative  General  Dimensions  of  Proposed  Types 


WHILE  the  details  of  the  designs  of  the  standard 
locomotives  for  the  United  States  government  have 
not  been  completed,  a  tentative  specification  has 
been  drawn  up  giving  the  general  dimensions  of  the  12  loco- 
motives proposed.  These  have  been  sent  to  the  railway  com- 
panies with  a  request  for  the  number  of  each  design  each 
road  will  need  to  meet  its  requirements  for  new  locomotives 
this  year.  The  roads  were  cautioned  to  check  the  limiting 
dimensions  carefully  and  to  allow  for  axle  loads  slightly 
lieavier  than  those  shown,   as  an  added  precaution,   for  it 


operate  locomotives  of  the  wheel  loads  of  the  standard  loco- 
motives would  be  filled  with  locomotives  of  lighter  axle 
load,  which  would  be  released  by  the  standard  locomotives. 
Since  these  specifications  were  sent  out  a  number  of  con- 
ferences have  been  held  at  the  headquarters  of  the  Railroad 
Administration  in  Washington  on  the  subject  of  standard- 
ization, at  which  the  matter  has  been  discussed  by  C.  R. 
Gray,  director  of  the  division  of  transportation,  Henn-  Wal- 
ters, who  has  been  in  general  charge  of  the  proposed  stand- 
ardization program  for  the  director  general,  S.  M.  Vauclain 


Generai.  Dimensions  of  the  Mikado.  Santa  Fe  and  Mallet  Standard  Locomotives  for  the  Railroad   Administration 


Type    

Axle  load 

Specification   Number    

Gage    

Service    

Fuel     

Tractive   effort    

Weight  in   workinif  order 

Weight  on  drivers 

Weight   on   leading   truck 

Weight  on  trailing  truck 

Weight  of  engine  and  tender  in  working  order. 

Wheel   base,   driving 

Wheel    base,    rigid 

Wheel    base,    total 

Wheel  base,  engine  and  tender 


Weight  on   drivers   -f-   tractive  effort 

Total   weight   -r-  tractive  effort 

Tractive   effort    X    diam.    drivers    -7-    equivalent 

heating  surface* 

Equivalent  heating  surface*   -f-   grate  area 

Firebox   heating  surface    -7-    equivalent   heating 

surface,*  per  cent 

Weight  on  drivers  -=-  equiv.  heating  surface*.. 
Total   weight    -;-   equivalent   heating  surface*.. 

Volume  both  cylinders 

Equivalent  heating  surface*  -r-  vol.  cylinders.  . 
Grate   area    -=-   vol.   cylinders 


Mikado 

55,000  lb. 

1-A 

4  ft.  8J4  in. 

Freight 

Bit.  coal 

54,600  lb. 

290.000  lb. 

220,000  lb. 
23,000  lb. 
47.000  lb. 

466,000  lb. 

16  ft.  9  in. 


Mikado 
60.000  lb. 
2-A 

4  ft.  854  in. 

Freight 

Bit.  Coal 

60.000  lb. 

325,000  lb. 

240,000  lb. 
27,000  lb. 
58,000  lb. 

497,000  lb. 

16  ft.  9  in. 


2-10-2 
55,000  1b. 
7 
4  ft.  8'^^  in. 

Freight 
Bit.  Coal 
69,400  lb. 
360.000  lb. 
275,0001b. 
30,000  lb. 

55,000  ib. 

532,000  lb. 
21  ft. 


2-10-2 

60,000  lb. 

8 

4  ft.  SVi  in. 

Freight 

Bit.  Coal 

74.000  lb. 

390,000  lb. 

300.000  lb. 

30.000  lb. 

60,000  lb. 

596.O00  lb. 

22  ft.  4  in. 


36  ft.  1  in. 
71  ft.  SVi  in. 


4.0 
5.3 

730.9 
70.6 

6.1 
46.8 
61.6 
18.4  cu.  ft. 
255.3 
3.6 


Kind    S'imple 

Diameter    and    stroke . 26  in.  by  30  in. 


Kind    ... 
Diameter 


Driving,  diameter  over  tires. 


Piston 

14  in. 


63  in. 


Style    Con.  Wag.  Top 

Working    pressure    200  lb.  per  sq  in. 

Outside  diameter  of  first  ring 78  in. 

Firebox,  length  and  width '  ll'-f/P-  ^^ 


Tubes,  number  and  outside  diameter. 
Flues,  number  and  outside  diameter. 

Tubes  and  flues,  length 

Heating  surface,  tubes 

Heating   surface,    flues 

Heating   surface,   firebox 

Heating   surface,    total 

Superheater  heating  surface 

Equivalent  heating  surface* 

Grate  area   


lank    ...    

Weight    

W'ater  capacity 
Coal  capacity   . . 


84  54  in. 

216— 2  ^i  in. 

AO—Syi  in. 

19  ft. 
2,407  sq.  ft. 
1,090  sq.  ft. 

286  sq.  ft. 
3,783  sq.  ft. 

882  sq.  ft. 
4.706  sq.  ft. 
66.7  sq.  ft. 


Wat.  Bot. 

172,000  1b. 

10.000  gal. 

16  tons 


31  ft.  1  in. 
71  ft.  91/i  in. 

Ratws 
4.0 
5.4 

653.2 
81.7 

S.S 

41.5 

56.2 

21.2  cu.  ft. 

272.9 

3.3 

Cylinders 
Simple 
27  in.  by  32  in. 

Valves 

Piston 
14  in. 

IVheeU 
63  in. 

Boiler 

Con.  Wag.  Top 

190  1b. 

86  in. 

120'/i  in.  by 

84^  in. 
247—254  in. 
45— 5J4  in. 

19  ft. 
2,752  sq.  ft. 
1,226  sq.  ft. 
319  sq.ft. 
4.297  sq.  ft. 
993  sq.  ft. 
5,787  sq.  ft. 
70.8  sq.  ft. 

Tender 

Wat.  Bot. 

172.000  1b. 

10,000  gal. 

16  tons 


40  ft.  4  jn. 
76  ft.  54  in. 


4.0 

5.2 

629.6 
82.5 


5.9 

43.8  • 
57.3 
.2  cu.  ft. 
296.3 
3.6  ' 


21 


Simple 
27  in.  by  32  in. 


Pistoa 
14inJ 


57  in. 


Con.  Wag.  Top 

200  lb, 

86  in.i 

114'^  in.  by 

9654  in. 

247—2%  in. 

45— 5H  in. 

20  ft.  6  in. 

2,970  sq.  ft. 

1,323  sq.  ft. 

373  sq.  ft. 

4,666  sq.  ft. 

1,078  sq.  Ift. 

6,283  sq.  ft. 

76.3  sq.  ^t. 


Wat.  Bot. 

172,000  lib. 

10,000  g^l. 

16  tons 


42  ft. '2  in. 
82  ft.  ICVi  in. 


4.1 
5.3 

665.9 
79.4 

6.1 

42.9 

56.2 

26.4  cu.  ft. 

265.2 

3.3 


Simple 
30  in.  by  32  in. 


Piston 
14  in. 

63  in. 

Con.  Wag.  Top 
190  lb. 
88  in. 

132 '4  in.  by 

96  J4  in. 
271— 2  !4  in. 
50—5^  in. 

20  ft.  6  in. 
3,258  sq.  ft. 
1,469  sq.  ft. 

429  sq.  ft. 
5,156  sq.  ft. 
1,230  sq.  ft. 
7.001  sq.  ft. 
88.2  sq.  ft. 

Wat.  Bot. 

206,000  lb. 

12,000  lb. 

16  tons 


2-6-6-2 

60,000  lb. 

11 

4  ft.  8'/^  in. 

Freight 

Bit.  Coal 

80,300  lb. 

440,000  lb. 

360,000  lb. 
27,000  lb. 
53,000  lb. 

646,000  lb. 

31  ft.  2  in. 

10  ft.  4  in. 

50  ft.  2  in. 

88  ft.  10  in. 


4.S 
5.5 

623.1 
96.3 

5.8 

49.0 

59.9 

21.9  cu.  ft 

336.1 

3.5 


Compound 

23  in.  &  35  in. 

by  32  in. 

9iston 
14  in. 


57  in. 

Straight  Top 

225  lb. 

90  in. 
114'/^  in.  by 

9654  in. 
247—2  54  in. 
45—554  in. 

24  ft. 
3.478  sq.  ft. 
1.549  sq.  ft. 
429  sq.  ft. 
5,456  sq.  ft. 
1,260  sq.  ft. 
1.346  sq.  ft. 
76.3  sq.  ft. 


Wat.  Bot. 

206.000  lb. 

12.000  gal. 

16  tons 


2-8-8-2 

60,000  lb. 

12 

4  ft.  854  in. 

Freight 

Bit.  Coal 

106.000  1b. 

540.000  lb. 

480.000  lb. 

30,000  lb. 

30,000  lb. 

.  746,000  lb. 

42  ft.  1  in. 

15  ft.  6  in. 

57  ft.  4  in. 

93  ft.  3  in. 


4.5 
5.1 

717.6 
87.5 

5.1 
57.0 
64.1 

26.9  cu.  ft. 

312.7 
3.6 


Compound 

25  in.  &  39  in. 

by  32  in. 


Piston 
14  in. 


57  in. 


Con.  Wag.  Top 
240  lb. 
98  in. 

1765^  in.  by 

96 '4  in. 
274—254  in. 
53— SJ4  in. 

24  ft. 
3.960  sq.  ft. 
1,825  sq.  ft. 
432  sq.  ft. 
6,217  Sq.  li.. 
1.475  sq.  ft. 
8,420  sq.  ft. 
96.2  sq.  ft. 


Wat.  Bot. 

206,000  lb. 

12.000  gal. 

16  tons 


•Equivalent  heating  surface  =  total  evaporative  heating  surface  +   1.5   times   the    superheating   surface. 


may  be  possible  that  after  the  locomotives  are  built  the  axle 
loads  will  be  higher  than  those  shown  in  the  tentative 
specifications. 

The  circular  accompanying  the  specifications  included  a 
statement  to  the  effect  that  special  designs  for  extreme  grades 
or  other  operating  features  which  require  heavier  locomo- 
tives than  those  included  in  the  specifications  were  too  few 
and  extreme  to  require  standardizing.  It  was  also  stated 
that  requirements  for  locomotives  for  roads  which  could  not 


and  the  regipnal  directors.  As  a  result  of  these  conferences 
the  uncertainty  as  to  the  scope  of  the  standardization  plan 
has  in  a  measure  been  cleared  up  by  a  memorandum  which 
has  been  sent  out  to  the  managements  of  the  various  rail- 
roads, the  teit  of  which  is  as  follows: 

"It  is  appreciated  that  there  are  special  conditions  upcm 
some  railroaqs,  in  which  there  is  an  unusual  or  unique  situ- 
ation to  be  mfet. 

"In  these  'circumstances  it  is  understood  that  any  such 
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of  tlu-  r;il».  ulji»l»  i-  ;i  i^tHMl  stormproof  (.al)  rompared  witli 
mo>i  l-'rt'iuh  (.ab>.  1  lie  watrr  tanks  are  carried  aloni;  tlie 
runninu  l»oard>,  so  one  d<H'^  not  liave  to  worry  aliout  the 
federal  Itoiler  inspectors  findinu'  I'roken  stayholts.  'Ihe  wash- 
out pluus  over  here  are  reall\  hand-liole  phites  like  those 
used  in  -latit)nar\  pra«tiee  in  llie  States.  'Two  of  these  are 
shown  at  tlie  radiu-  of  tiie  Hrlpaire  wrapi)er  sheet.  ju>t 
ahea<l  oi  the  rali.  on  top  of  the  hoiler,  can  he  seen  a  tank 
strainer  wiiieh  look-  like  a  minnow  l»ucket.  Ihe  water  i:<k's 
tiirou^h  thi>  -tr.iiner  when  the  engine  take-  water  at  the 
water  erane. 

"Jii-t  aheaii  of  the  water  tank  aloni;  the  runninj^  hoard 
can  l>e  seen  a  ratt  lut  jai  k  of  ahout  twenty  tons  capacity.  All 
enizines  carr\  one  of  the><'.  1  luy  are  traverse  jacks,  tin- 
idea  Ueini:  to  u-e  ftmr  of  the-e  when  an  engine  i>  deraiU-d. 
under  the  four  l>earin<;  (orners  of  the  locomotive.  Ihe  engine 
is  elevated  and  then  traversed  hack  to  correct  alinement  and 
lowered  to  the  rniN.  .\fter  rerailini:  several  locomotives  ont' 
would  tratle  all  hi-  worldly  i^/iods  tor  .-tane  i;ood  old  .\miTican 
fro<i>. 

'"'I'his  enijine  has  a  Mikado  whei-l  arrantzement.  simpU- 
cylinder-,  pi-ton  valves,  extension  piston  rod<  and  a  super- 
heatep.  The  blower  valve  is  on  the  out-ide  of  the  main 
dome,  with  a  valve  -tern  runnini;  dear  haik  to  the  (ah.      The 


it's  hard  to  run  an  engine  in  the  rain,  especially  with  p<    - 
headlij,dits.      Of   course,    puitintf    in    cylinder    packing   a;  i 
re<lucing  rod  brasses  is  no  joke  either,  out  in  the  rain  a    1 
snow.     Some  of  our  engines  are  very  awkward  to  work  ( 
When  we  have  to  use  rope  asbestos  to  pack  steam  leak>  •   , 
engines  and  when  we  have  to  Y\]\  the  engine  to  pack  alnif 
every  valve,  its  no  joke.     'J  hen  the  valves  are  iiard  to  gri: 
in.    Most  of  the  valves,  such  as  gage  cocks,  water  glass  vaKx 
and  water  glass  drain  valves,  are  built  in  two  j)ieces  ar 
do  not  have  a  removable  bonnet.     When  the  packing  nut 
removed  the  l>onnet  comes  with  it,  so  that  it's  almost  impo 
sible  to  grind  in  the  valve  and  seat.     We  have  to  dress  or 
the  valve  with  a  tile  and  dress  the  seat  with  a  dummy  valv 
We  pai  k  piston  rods  and  valve  stems  with  rope  asbestos.  - 
you  can  guess  what  luck,  we  have  keeping  down  steam  leak 
We  have  to  light  like  everything  to  keep  them  down. 

"Recently  we  secured  some  small  copper  wire,  about  No,  \' 
-i/e.  and  we  are  using  it  to  make  copper  gaskets  for  the  snia;! 
steam  joints.  Ihese  engines  have  no  fountain,  and  everv 
pipe  comes  from  the  boiler  direct  with  a  flange  joint,  and  aM 
asltestos  gasket,  at  the  boiler.  So  we  have  troubles  of  (,ur 
own.  Most  of  the  piping  is  copper,  with  brazed  joints. 
Injector  branch  ))ipes  are  made  this  way.  When  we  get  a 
bad  leak  we  cant  go  to  the  storehouse  and  cet  a  Crane  nt- 


French  Motive  Power  with  an  American  Crew 


rod  oj>erating  the  v.iriable  exhaust  no/zle  run-  along  the  side 
of  the  lioiler  tiiroui:h  lirackets  simil.ir  to  hand-hole  Iiracket-. 
and  i-  u-ed  .i-  .i  haiulrail.  <Jne  lan  easily  -le  the  throttle  rod 
running  from  the  call  through  the  auxiliary  dome,  -and  dome, 
main  dome  and  throttle  box  with  sluflnig  boxes  on  the  b.uk  of 
the  main  dome  and  front  of  the  throttle  box. 

■■  1  hr  ial>  ha-  no  front  dof>r.  One  pas.-es  outride  of  the 
cab  forward,  using  the  handholds  and  steps  shown  along  the 
side-  of  the  lab  in  order  to  i:o  forward  over  the  water  tanks." 

The  effeit  of  inade<iuate  facilities  coupled  with  -evere 
weather  has  evicUntly  been  hit  in  Frame  as  well  as  .\merii  a 
duriim  the  i>ast  winter.  In  another  letter  Sergeant  I"o-ter 
write-: 

•■'1  hi.-  letter  i-  to  all  my  friends,  who  were  -o  generous  in 
sendiim  nii-  a  -plendid  big  box  of  ixood  old  .\merican  toliarro. 
Words  cannot  expres-  my  thanks. 

'T  ;im  workinir  in  an  assirtmetit  of  men  from  -ix  different 
.\merican  road-.  The  men  from  these  six  lomjianies  work 
in  two  different  t<iwn-.  lu-t  imauine  working  in  a  j)lace 
like  (u-hinir.  Okla.,  with  all  the  cold  weather  of  Michi-zan 
and  all  the  rain-  of  Seattle,  and  very  heavy  business. 

"Our  coal  chute  consists  of  a  string  of  cars,  and  the  men 
have  to  throw  the  mal  from  the  cars  into  the  tenders.  Some 
of  the  (abs  do  not  izive  mu(  h  protection  from  the  rain.  an<l 


ting,  l)Ut  we  hunt  up  the  loppersmith,  and  usually  kill  the 
engine  and  then  bra2e  the  pipe. 

•"Flues  don't  give  us  much  trouble  because  we  have  no 
laws  against  flue  i)lugs,  and  Ave  have  plenty  of  plugs.  The 
copper  I'ireboxes  don't  give  much  trouble  cither.  Most  of 
the  tlrebox  leaks  take'  up  wlim  the  engine  gets  out  on  the 
road.  The  front  ends  are  not  self-cleaning,  so  we  ha\c  to 
watch  them  closely  and  keep  the  llues  bored  out  daily,        '' 

"Our  tools  are  very  poor.  We  have  monkey  wrenches  that 
you  can  work,  ])rovided  you  have  a  nut  out  in  the  ]>rairie 
without  anything  around  it.  The  hammers  are  hea\y,  and 
are  -pkiidid  for  an  apprentice  because  they  have  f.ic-  as 
big  as  young  sledges.  The  tireboxes  are  all  narrow  .nid 
most  of  them  are  verv  small.  Most  of  them  do  not  have  anv 
ro.  king  and  dump  grates,  so  the  tire  cleaners  have  to  -hovel 
the  old  fire  out  of  the  lircdoors.     Believe  me,  it's  loveK .  " 


Ikik.iii  C.Mv-  T.vKi.  WitiNDLD  TO  Gekmaxy. — Trains 
carrying  witunded  (lerinaii-  from  the  battle  front  in  F>ance 
are  prcxccdinu'  (ontinuou-ly  between  Germany  and  Holland, 
according  to  a  <le-i>atcli  to  the  Telegraf  from  Kcrkrade.  It 
ha-  been  necessary  to  replace  liosj)ital  cars  by  freight  cars, 
in   which  the  woinided  lie  on  strr.w  and  shavings. 


Status  of  Standard  Locomotin  ks 


Probable    llxtent    to    Which    They    Will    Be    Used; 
Tentative  General   Dimensions  of   Proposed   T\pes 


IK  <in!i(iti\  I-  <if  tin    ulu'il   loatl*  nf  tl)«-  -tainhinl   1<m<»- 

(I    l.c    iiIKtl    with    l(K«rtiiutivi-    iif    ]ii:lit<r    axK- 

iVduM  111-  nlr;iM<l   Ijv  tlu-  ^laiulard   Iih  (UiKtlivt--. 

>|K(  ilM  atidii-i  uxrc  sent  «iut  a  luiminr  nf  loii- 

liitii  liild  at|llu'  lua<i«|uartcr>  of  llu    kailr<»a<l 

luit-  with  a   ni|iu-i   fur  the  iuinil>ir  (»f  laih  (iisi^n  i  at  h      Athninistraticni   in  W'a-iiin^'ton  on  tlu-  suliject  of  staiKiard- 

I'l   will   luid  lo  imt  t   ii-  i\i|uin  nuni-  for  mw  1<h  (HiKitiv*  -       i/atioii.   al    \\lii<l»    tin-    inaUir   lias   Iki  n   ili-ru-^i«!    liv    ( ".    R. 

li-  vi-ar.      I  lie   hkkK  urrr  (aiinOiird   to  r!u(  k   tlio  liiiiitiii.u      lira} ,  dint  lor  of  llu- (livi-.ijoii  of  tran»|Mirtation.  llriirx    W  al 

limcii^ion-   ranfully   and    1>>   allow    fur   axle   load-   >li;rlilly.-    tvr-i%:Avho  lia- 

axiiT    than    tlio-t-    -liowii.    ,i~    an    aildtd    pnt  lulion,    fn|-    it       ardi/alinti  j)roi:raiii  tor  tin-!  dirotor  U'li'-ral.   S.    M.   \'au«lain 


WMII.l".    till-    ditail-    of    tlu-    tK-iiiiis    of    the    -tandard  o|trra1i 

l(Komuti\r«   for  till'    Initttl   Stato  uowrniiiiiit    liavf  iiiotiw.-    won 

not    Ikch    ( oinpktitl,    a    tcntalivi-    >])c'(  itication    has  load,  uliit  h 
rii  drawn  iij»  u'iviim  tin-  mntral  dimmsion-  of  tlu'  12  Icko-  Simc  tlii- 

lolivr-  |>ro|)o-fd.      i  hr-c  haw  \n\u  -riit  to  the  railwnv   roin-  frri-n«c's  haW 


i  >  >  M  i 


'.N---'".i    till!-.  M . 
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7o  ft.  I'l 
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57.3 
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14  in 
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•24;-    2u|n 
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2)ift.  (j.i 
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42  ft 
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I'istoni 


Tojj 


)V 
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ft. 
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!  7  J  ."<  ^. ' 

I    ;<>    1)  ^ 

Jo   till! 


:  I. 


*Ki!iiiva,li.*i!.'-.hc;ititig.  Surface'.' :^  iotaJ.H:vaiii;>rative  hratine  s'irfafo   —    T."   tine*   tl'i- 


ina\    ill'  jio.--il,lt'  that  ,il"tir  tlu-  lot  tiiiiolivi'-  art'  liuili  ilu-  a.\lc  .imi  iht-  ri'i:ii 

loatl-    wdl    111-    lii^ln'r    than    those    .-hown    in    the    tentative  the  uiuertaii 

-pel  itit  alion.-.  h.i-  in  a  mt ; 

ihe   liriular   aiitimpanyiii^   the    .-i>ecil'iiatit)ns    ineluiled    a  ha-   heeii   .-i-i 

-tatenieiit  to  the  effect  that  special  de.-iuns  for  extreme  grades  roatls.  the  tc 
or   other   oj)eratiivn    features    which    retjuire   heavier   locomo-  "It   i-  ai»i:reciated  that  there  are  >pecial  condition-   upon 


tives  than  tln»e  included   in  the  sjieeifications  were  too  few-       -onie  raiiroat 
and   extreme  to   retjuire  standardizing.      It   wa<   also  stated      ation  to  l>e  mit 
that  reiiuirement>  ft)r  IcKomotive-  for  roads  which  could  not  "Tn   these 
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mat  tiirettor-.  .\-  a  re-ull  f*f  tlloe  lonfereUCCS 
t\  a-  to  iht  -ttipe  of  the  >tandardi/ation  j)lan 
urc  lieen  cleared  up  l»\  a  memorandum  which 
I  tiut  to  the  mana.gements  of  the  variou^  rail- 
<t  of  whiih   i-  a-  f<<llows: 


-.  in  which  there  i>  an  unu-ual  or  unit 


lUl 


-ilu- 


circuni.-4ance>    it    i>   uiuler.»t(MKl   ih.ii    an\    -ui  h 
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railroad  is  privileged  to  tiiake  representation  to  the  director  A  general  outline  of  the  different  types  of  locomotives  pro- 

general  as  to  its  individual  necessity  for  a  departure  from     posed  and  a  list  of  the  general  dimensions  and  data  is  givtn 


the  standard  type." 

It  is  obvious  that  the  effect  which  the  principle  enun- 
ciated in  the  foregoing  will  have  upon  the  locomotive  situ- 
ation will  depend  on  how  broadly  the  principle  stated  is  in- 
ter{)reted  and  applied.     Strictly  interpreted,  it  would  mean 


in  the  illustrations  and  tables. 

There  are  three  designs  of  tenders  to  be  used  with  the  12 


Outline  of   U.   S.  Standard   Mikado  Type   Locomotive 


Outline   of   Standard   2-10-2  Type    Locomotive 

different  locomotives,  one  having  a  capacity  of  8,000  gal., 
another  10,000  gal.,  and  the  third  12,000  gal.,  all  having  a 
coal  capacity  of  16  tons.     Unless  some  good  and  sufficient 

that  only  a  few  railroad?  having  very  special  conditions  or     reason  is  given  with  the  order  for  the  different  locomotives, 

unicjue  situations  would  be  furnished  with  any  locomotives     the  tenders  shown  with  the  specifications  of  the  locomotives 

departing    from    the    standard    type.      On    the    other   hand,     will  be  provided. 

broadly  interpreted,   it  might  result  in  all  railways  having  In  the  main  it  has  been  the  desire  of  the  committee  de- 


(iENERAi.  Dimensions  oi    the  Pacific,  Mountain  and  Switcher  Standard  (.ocomotives   for   the    Railroad   Administration 

Type    « Pacific  Pacific  Mountain  Mountain  0-6-0  0-8-O 

Driving   axle    load 55,000  lb.  60.000  1b.  55.0001b.  60.0001b.  55.000  1b.  55,000  lb. 

Specification   Number 5-A  6-A  3-A  4-A  9  10 

Gage    Ait.Syiin.  4  ft.  8 "4  in.  4  ft.  SJ/J  in.  4  ft.  8 J4  in.  4  ft.  8 J4  in.  4  ft.  8^  in. 

Service Passenger  Passenger  Passenger  Passenger  Switching  Switching 

Fuel Bit.  Coal  Bit.  Coal  Bit.  Coal  Bit.  Coal  Bit.  Coal  Bit.  Coal 

Tractive   effort    40,700  lb.  43.800  1b.  53.900  1b.  58,000  1b.  39,100  1b.  51,2001b. 

Weight  in  working  order 270.000  1b.  300,000  1b.  320,000  1b.  350.000  1b.  165.0001b.  220,000  1b. 

Weight  on  drivers 165,000  1b.  180,000  1b.  220,000  1b.  240,000  1b.  165,000  lb.  220.0001b. 

Weight  on  leading  truck 52.000  1b.  60.000  1b.  50.000  lb.  55.000  lb.  

Weight  on  trailing  truck 53.000  lb.  60.000  lb.  50.000  lb.  55.000  lb.  

Weight  of  engine  and  tender  in  \vorking  order.  414.000  1b.  444,0001b.  492.000  1b.  522,0001b.  309.000  1b.  364.0001b. 

Wheel   base,   driving 13  ft.  14  ft.  18  ft.  3  in.  18  ft.  3  in.  1 1  ft.  0  in.  15  ft.  0  in. 

Wheel  base,  total 34  ft.  9  in.  36  ft.  2  in.  40  ft.  0  in.  40  ft.  0  in.  lift.  0  in.  15  ft.  0  in. 

Wheel  base,  engine  and  tender.. 68  ft.  7 J4  in.  70  ft.  8^  in.  75  ft.  8 '/4  in.  75  ft.  854  in.  48  ft.  1054  in.  52  ft.  1054  in. 

Ratios 

Weight  on  drivers  -f-  tractive  cfiFort 4.1  4.1  4.1  4.1  4.2  4.3 

Total   weight   -H   tractive  effort 6.6  6.8  5.9  6.0  4.2  4.3 

Tractive   effort    X    diatn.   drivers  -^   equivalent 

heating  surface* 656.7  674.1  668.2  637.0  607.6  700 

Equivalent  heating  surface*  -=-  fjrate  area 67.8  72.5  78.6  82.4  79.0  80.1 

Firebox   heating   surface    -t-    equivalent   heating 

surface.*    percent 5.8  6.1  6.4  5.9  5.6  5.7 

Weight  on  drivers  4-  equiv.  heating  surface*. .  36.5  35.1  39.5  38.2  63.3  58.9 

Total  weight   -i-   equivalent  heatihg  surface*...  59.7  S8.S  57.5  55.7  63.3  58.9 

Volume  both  cylinders 15.9  cu.  ft.  18.6  cu.  ft.  19.9  cu.  ft.  21.4  cu.  ft.  11.2  cu.  ft,  15.9  cu.  ft. 

Equivalent  heating  surface*  -^  Vol.  cylinders..  284.4  276.6  280.0  293.9  232.3  244.5 

Grate  area   -^  vol.  cylinders 4.2  3.8  3.6  3.6  2.9  2.9 

Cyliniicrs 

Kird    • Simple  Simple  Simple  Simple  Simple  Simple 

Diameter  and  stroke 25  in.  by  28  in.  27  in.  by  28  in.  27  in.  by  30  in.  28  in.  by  30  in.  21  in.  by  28  in.  25  in.  by  28  in. 

J  'ill'  cs 

Kind    • Piston  Piston  Piston  Piston  Piston  Piston 

Diameter     • 14  in.  14  in.  14  in.  14  in.  10  in.  14  in. 

H  heels 

Driving,  diameter  over  tires 73  in.  79  in.  69  in.  69  in.  51  in.  51  in. 

Boih-r 

Style    Con.   W.  T.  Con.  W.  T.  Con.  W.  T.  Con.  W.  T.  Straight  top  Straight  top 

W^orking  pressure,  lb.  per  sq.  in 200  200  200  200  190  175 

Outside  diameter  of  first  ring 76  in.  78  in.  78  in.  86  in.  66  in.  80  in. 

Firebo.x.   length   and  width "^ll't*'''  ^^4^/'7;,*"'  ^^4^'*7n*'''  "96^/^'"'  ^fi^Vln'''  '°;i?>  ^''^ 

84^4  m.  8414  in.  o4;4  m.  9o'A  in.  66/1  in.  6654  in. 

Tubes,  number  and  outside  diameter 188 — 254  in.  216 — 254  in.  216 — 2 'A  in.  247 — 2 'A  in.  158 — 2  in.  230— 2  in. 

Flues,  number  and  outside  diameter 36 — 5!/3  in.  40 — 5  54  in.  40 — 5'/i  in.  45 — 5!^  in.  24 — 5  54  in.  36 — 554  in. 

Tubes  and  flues,  length 19ft.0in.  19ft.0in.  20  ft.  6  in.  20  ft.  6  in.  15ft.0in.  15ft.0in. 

Heating  surface,   tubes 2.091  sq.  ft.  2.407  sq.  ft.  2.598  sq.  ft.  2.970  sq.  ft.  1.233  sq.  ft.  1,796  sq.  ft. 

Heating   surface,    flues 981  sq.  ft.  1.090  sq.ft.  1.176  sq.  ft.  1,323  sq.  ft.  515  sq.  ft.  773  sq.  ft. 

Heating   surface,    firebox 234  sq.  ft.  284  sq.  ft.  329  sq.  ft.  346  sq.  ft.  130  sq.ft.  190  sq.  ft. 

Heating  surface,   arch   tubes 27  sq.  ft.  27  sq.  ft.  27  sq.  ft.  27  sq.  ft.  16  sq.  ft.  22  sq.  ft. 

Heating   surface,    total 3.333  sq.  ft.  3.808  sq.  ft.  4,130  sq.  ft.  4.666  sq.  ft.  1.894sq.ft.  2.781  sq.  ft. 

Superhtntcr  he.-iting  surface 1 794  sq.  ft.  882  sq.  ft.  957  sq.  ft.  1.078  sq.  ft.  475  sq.  ft.  637  sq.  ft. 

Equivalent  heating  surface * 4.524  sq.  ft.  5.133  sq.ft.  5,566  sq.  ft.  6,283  sq.  ft.  2.607  sq.  ft.  3,737  sq.  ft. 

Grate  area 66.7  in.  70.8  sq.  ft.  70.8  sq.  ft.  76.3  sq.  ft.  33  sq.  ft.  46.6  sq.  ft. 

j  'I  emit' I 

Tank Water  Bot.  Water  Bot.  Water  Bot.  Water  Hot.  Water  Hot.  Water  Bot. 

Weigh*    144,000  1b.  144.(i00  lb.  172,000  lb.  172,000  1b.  144.000  1b.  144.000  1b. 

Water  capacity   , 8.000  gal.  8,000  gal.  10.000  gal.  lO.OOO  gal.  8,000  gal.  8,000  gal. 

Coal  capacity .<....^ 16  tons  16  tons  16  tons  16  tons  .  16  tons  16  tons 

•Equivalent  heating  surface  =  total  evaporative  heating  surface  -f-   1.5  times  the  superheating  surface. 


special  conditions  being  allowed  to  get  locomotives  adapted 
to  those  special  conditions.  Now,  as  there  is  hardly  a  rail- 
way management  which  has  not  believed  in  the  past  that 
it  had  had  "special  conditions' '  on  at  least  part  of  its  lines, 
the  broad  interpretation  of  the  principle  would  result  in 
the  ordering  of  many  locomotives  besides  the  standard  loco- 
motives. 


signing  the  locomotives  to  provide  designs  which  will  best 
meet  average  conditions.  For  instance,  freight  locomotives 
of  the  Mikado,  Santa  Fe  and  Mallet  types  have  been  evolved 
which  have  the  following  tractive  efforts:  54,600  lb.,  60,000 
lb.,  69,400  lb.,  74,000  lb.,  80.300  lb.  and  106,000  lb.  This 
covers  the  range  of  tractive  efforts  for  freight  service  fairly 
well.     The  boiler  factors  of  the  heavy  Mikado  and  of  both 
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of  the  Santa  Fe  type  locomotives  are  sufficiently  high  to  per- 
mit increased  tractive  effort  by  increasing  the  boiler  pressure. 
1  he  Pacific  and  Mountain  type  locomotives  for  passenger 
s.n-ice  have  tractive  efforts  of  40,700  lb.,  43,800  lb.,  53,900 
]!..  and  58,000  lb.  The  six-wheel  and  eight-wheel  switchers 
li  ive  tractive  efforts  of  39,100  lb.  and  51,200  lb.  respectively. 
There  are  two  sizes  of  drivers  used  on  the  freight  engines: 
6 1  in.  in  diameter  for  both  Mikados  and  the  heavy  Santa  Fe 
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Outline  of  Standard   2-6-6-2    Mallet 

tvpe  and  57  in.  in  diameter  for  the  light  Santa  Fe  and  both 
tiie  Mallet  types.  The  light  Pacific  type  locomotive  has  a 
73-in.  wheel,  the  heavy  Pacific  a  79-in.  wheel  and  both  the 
Mountain  types  a  69-in.  wheel.  The  wheels  of  both  switch- 
ers are  51  in.  in  diameter.  Superheaters  and  brick  arches 
are  used  on  all  of  the  locomotives,  and  it  has  been  said  that 
the  Santa  Fe  and  Mallet  types  will  be  equipped  with  stokers. 
.\11  designs  except  the  switchers  are  provided  with  combus- 
tion chambers.  It  may  be  said  that  with  a  possible  exception 
of  the  two  Pacific  type  locomotives,  the  boilers  are  of  ample 
capacity. 

The  locomotives  are  all  designed  to  traverse  19-deg.  curves 
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Outline  of  Standard   2-8-8-2   Mallet 

and  grades  of  two  per  cent.  The  clearance  limitations  are 
practically  alike,  the  over-all  height  being  15  ft.,  with  the 
exception  of  the  heav'j'  Santa  Fe  type  and  the  2-8-8-2  Mallet, 
which  have  height  clearance  of  15  ft.  9  in.  The  width  over 
cylinders  is  10  feet.  4  in.  for  all  designs,  with  the  exception 
of  the  heavy  Santa  Fe  type  and  the  large  Mallet,  which  is  10 
ft.  9  in.  and  the  smaller  Mallet,  which  is  10  ft.  6  in.  The 
width  over  cab  body  and  over  cab  eaves,  including  the  cab 
handles,  is  the  same  for  all  des'gns,  being  10  ft.  in  the  first 
case  and  10  ft.  2  in.  in  the  second. 

A  casual  study  of  these  limitations  indicates  that  there 
will  be  some  difficulties,  particularly  around  terminals,  due 
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Outline  of  Standard   Pacific  Type 

to  low  bridges.  The  Boston  &  Maine  has  three  bridges 
around  Boston  with  a  clearance  of  14  ft.  9  in.  There  are 
the  same  limitations  on  some  bridges  in  the  vicinity  of  the 
Union  Station  in  Cincinnati;  between  the  Chicago  Terminal 
and  the  California  yards  of  the  North  Western  there  is  a 
limitation  of  14  ft.  10  in.  and  on  the  C.  B.  &  Q.  between 
St.  Louis  and  East  St.  Louis  the  limitations  are  14  ft.  7  in. 
On  the  Michigan  Central  at  Detroit  the  minimum  clearance 
is  14  ft.  3  in.  On  the  main  line  of  the  Chesapeake  &  Ohio, 
between  Charlotteville  and  Clifton  Forge,  Va.,  a  distance 
of  116  miles,  the  minimum  clearance  is  15  ft.  This  is  in  a 
mountainous  territor)-  and  it  will  be  impossible  to  use  either 


the  heavy  Sahta  Fe  type  or  the  2-8-8-2  Mallet.  The  2-6-6-2 
Mallet  will,  however,  come  within  these  limitations.  The 
Hoosic  tunnel  of  the  Boston  &  Maine  has  a  height  clearance 
of  14  ft.  8  in.,  which  will  prevent  any  of  these  standard 
locomotives  passing  through  this  tunnel. 

Present  indications  are  that  about  1,000  of  the  standard 
locomotives  will  be  bought  at  first  and  that  they  will 
he  intended  primarily  to  ser\'e  as  a  flying  squadron 
which  can  be  used  on  the  lines  which  have  not  enough  loco- 
motives to  handle  all  the  traffic  which  must  l>e  moved  over 
them.  I 

It   is   estijnated   that   there   are   now    about   600   engines 
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Outline  of  Standard   Mountain  Type 

in  ser\'ice  pn  foreign  lines.  As  the  standard  locomotives 
are  delivered  it  is  probable  that  they  will  replace  these  for- 
eign engines  and  that  the  foreign  engines  will  be  returned 
to  the  home  lines.  While  the  foreign  engines  have  been 
taken  from  numerous  railways,  they  are  being  used  on  a 
comparatively  small  number  of  lines.  Therefore,  if  the 
standard  locomotives  are  used  mainly  to  replace  them,  the 
result  will  be  that  in  the  early  stages,  at  least,  they  will  be 
used  on  only  a  comparatively  small  number  of  roads.  As 
a  matter  of  fact,  the  Railroad  Administration  does  not  know 
where  it  will  send  the  standard  locomotives  at  first,  but 
it  is  considered  bv  some  officers  of  the  administration  that 


Outline  of  Standard  Six-Wheel  Switcher 

it  will  be  logical  to  send  home  as  rapidly  as  possible  the 
engines  that  are  now  off  the  lines  of  the  owning  roads  and 
to  replace  them  with  the  standard  locomotives  as  rapidly 
as  they  are  built. 

The  interchange  of  power  is  questionable  practice  at  any 
time.  Under  existing  conditions,  however,  it  has  been  found 
necessar}'.  If  standard  locomotives  are  considered  at  all 
they  should  be  considered  for  only  such  service  and  only 
that  number  which  is  necessary  for  a  liquid  reserAe  should 
be  built. 

Probably  whether  additional  locomotives  of  the  same  types 


Outline  of  Standard   Eight-Wheel  Switcher 


or  of  other  standard  types  will  be  ordered  will  depend  to  a 
considerable  extent  on  the  results  secured  with  these  loco- 
motives. The  Railroad  Administration  intends  to  appoint 
a  special  committee  to  study  the  results  of  the  operation  of 
the  standard  locomotives.  One  thing  seems  certain  and  this 
is  that  the  principle  of  standardization  of  locomotives  has  not 
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been  Imall}  established  even  for  the  period  of  government 
control  and  the  future  developments  and  discussion  have  yet 
to  determine  whether  it  will  finallv  become  firmlv  established. 


100  PER  GENT  GOAL  IN  RAILROAD 
LIBERTY  LOAN  GAMPAIGN 

'*I  hoi)e  that  ever\'  railroad  employee  in  the  United  States 
will  lend  all  the  money  he  can,  consistently  with  his  indi- 
vidual circumstances,  to  his  government  in  buying  Liberty 
Bonds,"  says  Director  General  McAdoo  in  Circular  No.  24 
on  the  Railroad  Wage  Commission. 

"In  lending  your  money  to  the  government  you  not  only 
save  the  money  for  yourselves,  but  you  help  every  gallant 
American  soldier  and  Sailor  who  is  fighting  in  this  war  now 
to  save  your  lives  and  liberties  and  to  make  the  world  safe 
for  democracy." 

With  an  organization  that  reaches  every  employee  in  rail- 
way service,  from  the  presidents  down,  the  railway  men  of 
this  country  are  enthusiastically  working  to  take  a  large 
share  of  the  total  issue  of  the  Third  Liberty  Loan,  and  are 
doing  their  utmost  to  live  up  to  their  brothers  who  are  mak- 
ing a  record  for  themselves  in  the  railway  engineer  regiments 
in  France. 

The  Eastern  Committee,  of  which  President  Underwood 
of  the  Erie  is  chairman,  reports  that  the  Liberty  Loan  cam- 
paign is  making  fine  progress  on  the  railways  of  the  eastern 
regional  district.  Details  as  to  the  number  of  subscribers 
and  the  amounts  taken,  however,  have  only  been  received 
from  a  few  roads.     Up  to  Wednesday,  April  24,  subscrip- 


New   York  Central    Honor   Flag. 

Awarded  to  each  department  showing  75  per  cent  of  personnel  subscribed. 
A  star  is  placed  in  the  field  beneath  the  eagle's  wings  for  each  additional 
5  per  cent.  Some  departments  liave  reported  '"100  per  cent  subscribed" 
and  claimed  the  honor  flag  with  5  stars.  The  flag  has  border  and  frame 
of  deep  red,  with  lettering  and  decorations  in  blue  and  white,  the  back- 
ground  being  buflf.     It  is   30  by  20  in. 

tions  were  reported  from  94,737  employees  for  a  total  of 
$6,060,260. 

Judging  by  the  reports  from  two  of  the  eastern  roads, 
the  totals  should  show  a  great  increase  over  the  figures  for 
the  second  loan  and  the  percentage  of  employees  subscrib- 
ing should  reach  well  into  the  nineties. 

The  secretary  of  the  general  committee  in  charge  of  the 
canvass  of  employees  of  the  New  York  Central  Lines  for 
sale  of  the  Third  Liberty  Loan  bonds,  which  is  engaging 
the  organized  work  of  over  3,500  employees  on  committees 
and  teams  on  the  system,  stated  that  returns  already  re- 
ceived at  general  headquarters  in  Grand  Central  Terminal, 
New  York,  and  tabulated  up  to  Friday,  April  26,  assured 
that  the  subscriptions  by  New  York  Central  Railroad  em- 
j.loyees    (other  lines  of  the  system  not   included)    for  the 


tiiird  loan  would  be  more  than  double  those  for  the  second 
loan. 

About  15,000  individual  sub.scriptions  totaling  about 
$1,400,000  had  l^een  received  from  employees  on  the  rail- 
road east  of  Buffalo,  and  about  10,000  subscribers  hod 
taken  $1,120,000  on  the  line  west  of  Buffalo,  up  to  this 
date,  making  the  total  for  employees  of  both  major  portions 
of  the  company  line  $2,520,000  recorded  thus  far.  In  tl.e 
second  loan,  20,894  employees  of  the  New  York  Central 
Railroad  proper  subscribed  for  $1,343,050. 

The  Lackawanna  is  one  of  the  roads  which  is  alreadv 
beginning  to  talk  about  100  per  cent  subscriptions.  Up  to 
Wednesday,  April  24,  only  the  road  was  able  to  report  the 
following  percentages  of  sul)scribers  among  the  employees: 

Per  cent 

•Station   emplovees    9.S.8 

Conductors     88.9 

Trainmen    67.4 

Switchmen     81.1 

Yar.lmastcrs     and     clerk.^ 81.4 

Superintendents'    offices    97.5 

Sliopmen,   carmen,   rotidhousemen,   etc 73.9 

Locomotive    engineers    65.9 

Locomotive    firemen    44.2 

*The   above   fipures   do   not    i-iclude   the    freisht   house   laborers. 

Returns  from  western  railroads  received  up  till  noon  of 
.\pril  24  show  total  subscriptions  to  the  Third  Liberty  Loan 
of  $37,353,000,  or  an  increase  of  $1,759,000  in  the  last  24 
hours;  465,000  out  of  751,000  employees  of  the  western 
roads  have  so  far  subscribed  to  the  loan.  The  Rock  Island 
.system  led  with  subscriptions  for  98.55  per  cent  of  its 
employees. 

Then  western  railroads  had  reported  up  to  Monday,  April 
22,  sul).scriptions  exceeding  $1,000,000.     They  were: 

Per  cent  of 
Road  employees     Subscriptions        Average 

Chicago,   Rock  Islnnd   &   Pacific 96.22  $2,689,150  69.21 

Chicago,  Milwaukee  &  St.   Paul 74.-^0  2.461,150  69.84 

Northern     Pacific     8.V5S  2.398.450  90.00 

Chicago   &    North   V\'estern 60.10  2.337,200  71.90 

Atchison.   Topeka   &•    S.nrta    Fe 49.43  2,327.350  73.60 

Creat   Northern    58.83  1,987.050  99.35 

Missouri    Pacific     71.25  1,961.450  70.97 

Chicago.    B:irlington    &    Ouincy 50.44  1.714,450  73.51 

Union    Pacific    T 55.21  1.172,800  73.88 

.Southern   Pacific    33.21  1,109,850  71.90 

COMMITTEES   OF   OFFICERS   AND   EMPLOYEES 

The  Liberty  Loan  campaign  on  the  railroads  has  been  so 
well  organized  that  every  railway  man  has  been  reached 
by  the  members  of  a  committee  in  his  department  or  branch 
of  service. 

The  organization  at  the  top  includes  three  committees  of 
railroad  presidents,  one  committee  each  for  the  three  re- 
gional districts. 

The  eastern  regional  district  committee  is  headed  by  F. 

D.  U^nderwood,  president  of  the  Erie,  and  includes  the  fol- 
lowing members:  W.  H.  Truesdale,  president  of  the  De- 
laware, Lackawanna  &  Western;  Frank  Trumbull,  chairman 
of  the  ])oard  of  the  Chesapeake  &  Ohio;  E.  E.  Loomis,  pres- 
ident of  the  Lehigh  Valley;  L.  F.  Loree,  president  of  the 
Delaware  &  Hudson;  Howard  Elliott,  chairman  of  the  com- 
mittee on  intercorporate  relations  of  the  New  York,  New 
Haven  &  Hartford,  and  John  B.  Dennis  of  Blair  &  Co. 

The  western  committee  is  headed  by  W.  S.  Bierd,  presi- 
dent of  the  Chicago  &  Alton,  and  its  members  include  J. 

E.  Gorman,  president  of  the  Chicago,  Rock  Island  &  Pa- 
cific; H.  E.  Byram,  president  of  the  Chicago,  Milwaukee 
&  St.  Paul;  H.  G.  Hetzler,  president  of  the  Chicago  & 
Western  Indiana;  C.  H.  Markham,  president  of  the  Illi- 
nois Central;  A.  M.  Schoyer,  resident  vice-president  of  the 
Pennsylvania  Lines;  C.  G.  Burnham,  executive  vice-presi- 
dent of  the  Chicago,  Burlington  &  Quincy. 

E.  T.  Lamb,  president  of  the  Atlanta,  Birmingham  & 
Atlantic,  is  chairman  of  the  Liberty  Loan  committee  which 
has  been  appointed  for  the  southern  regional  district.  The 
other  members  of  the  committee  are  H.  W.  Miller,  vice- 
president  of  the  Southern;  C.  A.  Wickersham,  general  man- 
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a^er  of  the  Georgia  Railroad;  and  W.  L.  Stanley,  assistant 
to  the  president  of  the  Seaboard  Air  Line. 

The  president  of  ever}'  railroad  in  the  country  has  been 
called  upon  to  direct  the  work  on  his  railroad.  To  make 
sure  that  no  employee  will  lack  a  chance  to  know  about 
tlie  loan  or  to  subscribe  to  the  extent  of  his  ability  committees 
have  been  formed  of  emplojees  in  ever)'  office,  shop  and 
terminal. 

On  the  New  York  Central,  to  take  one  example,  there 
are  650  divisional  and  departmental  committees,  each  with 
specific  responsibility,  territory  and  lists,  these  embracing 
as  active  workers  more. than  3,500  employees. 

A  specially-designed  "Honor  Flag"  is  awarded  to  each 
department  showing  75  per  cent  of  its  personnel  as  sub- 
.^cribers  to  bonds,  a  star  being  added  for  each  additional 
5  per  cent.  Already  numerous  departments  have  reported 
"100  per  cent  subscribed''  and  claimed  the  flag  with  five 
stars. 

Girl  employees  with  brothers  or  family  members  at  the 
front  form  a  unicjue  branch  of  the  New  York  Central  or- 
ganization selling  Lil)erty  bonds.  They  are  the  special 
"storm  troops''  or  "shock  squads,"  as  it  were,  of  the  anny 
of  3,500  bond  canvassers,  being  used  to  win  over  those  "hard 
cases''  when  other  appeals  have  failed.  When  an  employee 
who  is  well  able  to  invest  resists  all  efforts  and  is  reported 
by  the  regular  "team"  as  hopelessly  indifferent  or  laggard, 
a  "squad"  of  the  girls  makes  the  final  effort.  Ever\-  one 
of  the  girls  has  a  brother,  husband  or  father  in  the  fighting 
forces,  this  being  a  necessary  qualification,  and  with 
thoughts  of  the  needs  of  their  loved  ones  "over  there"  which 
the  bond  money  would  supply  as  an  inspiration,  their  pleas 
seldom  fail  to  convert  reluctant  investors. 
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Atlanta  April  6,  on  a  tour  to  last  27  days.  One  train  cov- 
ered central  and  eastern  Tennessee,  all  of  Georgia  and  a 
large  part  of  Florida.  The  second  train  covered  portions 
of  central  Tennessee,  all  of  Alabama,  southern  Mississippi 
and  southern  Louisiana.  Each  train  carried  ten  American 
artiller}-  officers  accompanied  by  French  and  Canadian  sol- 
diers and  officers  and  Liberty  Loan  speakers. 

Apparently  the  work  of  some  of  the  committees  has  l)een 
as  insistent  as  it  has  been  enthusiastic.  The  Altoona  Trib- 
une, for  example,  had  the  following  interesting  storj-  in  a 
recent  issue: 

"Twenty-six  men  in  one  Altoona  machine  shop  depart- 
ment yesterday  placed  a  strenuous  objection  with  officials 
when  thre;  of  their  mates  failed  to  acquire  war  lx)nds  of 
the  present  issue.  An  ultimatum  was  issued  and  if  the  trio 
continues  to  ignore  the  solicitors  after  7  a.  m.  today  they 
must  quit  or  the  twenty-six  loyalists  will. 

"Several  clerks  in  one  of  the  offices  at  the  same  shops 
}esterday  made  it  known  they  weren't  going  to  wear  the 
red-white-iand-blue  button  designating  the  subscril>ers  to  the 
third  loanj.  A  petition  was  hastily  drawn  up  and  all  other 
workers  in  the  office  signed  it,  stating  they  would  resign  if 
the  statusi  of  the  affair  wasn't  changed  favorably." 
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CENSUS  STATISTICS  OF  RAILROAD 
REPAIR  SHOPS 

In  19114  there  were  1,362  steam  railroad  repair  shops, 
which  shops  hired  on  the  average  361,925  i:)ersons.  The 
value  of  die  products  of  these  shops  was  $514,041,225.  For 
the  same  |year  there  were  103  establishments  engaged  in  the 
manufacture  of  freight  and  passenger  cars  for  steam  rail- 
road service.     These  establishments,  on  the  average,  hired 


For  the  final  week  of  the  bond-selling  on  the  New  York 
Central,  the  "Safety  First"  organization  has  changed  its 
slogan  to  "Liberty  First."  The  regular  "safety  meetings" 
held  i)y  employees  under  direction  of  local  committees  have 
been  devoted  to  arousing  enthusiasm  for  the  third  bond 
issue. 

Marcus  A.  Dow,  general  safety  agent  of  the  system,  as 
this,  is  written  is  holding  a  series  of  Liberty  bond  mass- 
meetings  for  railroad  employees,  on  a  fast  tour  that  will 
cover  all  the  big  centers  to  Buffalo.  Commencing  at  the 
Harmon  shops,  the  schedule  includes  big  rallies  for  em- 
ployees at  West  Albany,  Rensselaer,  Utica,  Frankfort,  Syra- 
cuse, Depew,  Rochester,  Buffalo  and  Niagara  Falls. 

Two  veterans  of  the  war,  invalided  for  wounds,  accom- 
panied Mr.  Dow  and  addressed  the  railroad  employees' 
gatherings,  telling  of  conditions  and  their  personal  experi- 
ences in  the  trenches.  These  were  Private  L.  C.  Burgess, 
a  bomber  who  saw  three  years'  ser^•ice  with  the  famous 
Canadian  "Princess  Pats''  and  lost  an  eye  for  liberty,  and 
Private  H.  J.  Pickell,  who  served  three  years  with  the  24th 
Battalion,  Canadian  Infantrv,  and  was  wounded  at  Vimv 
Ridge. 

The  meetings  in  shops,  roundliouses,  at  stations  and  in 
switching  yards  have  been  marked  l)y  the  greatest  enthusi- 
asm, the  railroad  men  being  particularly  interested  in  hear- 
ing about  the  American  railway  engineers  who  threw  down 
their  shovels  and  seized  rifles  at  Cambrai.  therebv  becoming 
the  first  of  our  expeditionan,-  forces  in  battle. 

One  of  the  features  of  the  campaign  on  the  Erie  is  a  Lib- 
erty Loan  train.  This  train  was  run  from  Hammond,  Ind., 
to  Jersey  City  and  stopped  at  the  division  points  and 
shops  on  the  route.  With  the  train  was  the  Erie's  general 
office  band.  General  Manager  R.  S.  Parsons  accompanied 
the  train  and  he  and  the  local  speakers  addressed  the  Erie 
employees  at  the  important  centers  along  the  route. 

C.  H.  Markham,  regional  director  of  the  Southern  rail- 
roads, has  sent  out  two  special  war  relic  trains,  which  left 


Table  29 

VALXJE  Op  PRODUCT. 


All  classes 

Less  than  $5,000 

$5,000  to  $30,000 

$20,000  to  $100,000 

8100,000  to  $1,000,000 

$1 ,000.000  and  over 

Percent  distribution: 
Less  than  $5,000 

i 

$5,000  to  $20,000 

$20,000  to  $100,000... 

$100,000  to  $1,000,000 

$1,000,000  and  over. . 


Census 
year. 


Num- 
ber of 
estab- 
lish- 
ments. 


1914 
1909 

1914 
1909 

1914 
1909 

1914 
1909 

1914 
1909 

1914 
1909 


1914 
1909 

1914 
1909 

1914 
1909 

1914 
1909 

1914 
1909 


1,362 
1,145 


44 
52 

154 
149 

358 
286 

6S4 
564 

122 
94 


Average 
number 
of  wage 
earners. 


Value  of 
products. 


Value 
added  by 
manufac- 
ture. 


339,518 
282,174 


115 
152 

1,584 
1,515 

14,430 
12,059 

168,586 
152,534 

154  803 
115,914 


$514,041,225 
405,600,727 


$270,212,618 
21/6,187,315 


133,531 
163,034 

l,8ft5,2% 
1,760,898 

19,548,203 
14,701,S*i3 

237,177,633 
199,863,116 

255,310,562 
189,111,816 


3.2 
4.5 

11.3 
13.0 

26.3 
25.0 

50.2 
49.3 

9.0 
8.2 


«a. 

0.5 
0.5 

4.3 
4.3 

49.7 
54.1 

45.6 
41.1 

a4 
a4 

3.8 
3.0 

46.1 
49.3 

49.7 
46.6 


81,776 
98,54S 

1,202,  .354 
1,124,545 

12,1.'>S.925 
8,963,lh7 

133,9«%5,665 
109,493,358 

122,783,898 
86.507,677 


0.4 
0.5 

4.5 
4.3 

49.6 
53.1 

45.4 

42.0 


1  Less  than  one-tenth  of  1  percent. 
ailroad    Repair   Shops    Divided    by    Value   of    Products 


The 


r 


58,988  persons  and  turned  out  a  product  the  total  value  of 
which  was  $194,775,699. 

These  figures  were  taken  from  a  report  of  the  Bureau  of 
the  Census  entitled  Steam  and  Electric  Cars  and  Railroad 
Repair  Shops,  made  public  early  in  March,  which  presents 
statistics  for  establishments  building  cars  for  use  on  steam 
railroads;  those  building  cars  for  use  on  electric  railroads; 
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the  operations  of  repair  shops  by  steam  railroad  companies, 
and  the  operations  of  repair  shops  by  electric  railroad  com- 
panies. An  abstract  of  that  portion  of  the  report  dealing 
with  railroad  *repair  shops  follows.  The  original  numbers 
of  the  tables  have  been  retained. 

Scope  of  the  combined  industry. — This  industry  is  di- 
vided for  census  purposes  into  two  classes — cars  and  gen- 
eral shop  construction  and  repairs  by  steam-railroad  com- 
panies, and  cars  and  general  shop  construction  and  repairs 
by  electric-railroad  companies. 

Every  .«team  or  electric  railroad  company  of  any  magni- 


Table  SO 

NUMBER  OP  ESTAB- 
USHlfENTS. 

AVERAOE  NUMBER  OP 
WAGE  EARNERS. 

WAOS  EARNERS  PER 
ESTABLI.SHMENT. 

1914 

1909 

Per  cent  of 
total.       1 

1914 

1909 

Per  cent  of 
total. 

1914 

1909 

1914 

1909 

All  establishments 

1,362 

1,145 

100.0 

100.0 

339,518 

282,174'  100.0 

loao 

1  to  5  wage  earners. 

6  to  20  wage  earners. 

21  to  SO  wage  earners 

61  to  100  wage  earners 

101  to  250  wage  earners  . . . 

251  to  500  wage  earners 

501  to  l.noo  wage  earners. . 
Over  1,000  wage  earners.. . 

76 
194 
202 
213 
287 
197 
131 

62 

87 
164 
148 
162 
238 
180 
122 

44 

5.6 
14.2 
14.8 
15.6 
21.1 
14.5 
9.6 
4.6 

7.6: 

14.3 
12.9 
14.1 

20.8 

15.7 

10.7 

3.8 

234 

2,503 
6,840 
15,634 
45,788 
67,492 
91,041 
109,986 

281 
2,128 
4,993 
11,848 
37,247 
63,821 
84, 619 
77,237 

0.1 

0.7 

2.0 

4.6 

13.5 

19.9 

26.8 

32.4 

0.1 

0.8 

1.8 

4.2 

13.2 

22.6 

30.0 

27.4 

Railroad    Repair  Shops   Divided   by   Number  of  Empioyees 

tude  operates  one  or  more  repair  shops,  chiefly  for  the  pur- 
pose of  maintaining  the  efficiency  of  the  rolling  stock.  Such 
shops  often  manufacture  complete  cars  and  some  of  them 
manufacture  complete  locomotives.  While  the  bulk  of  the 
work  of  the  repair  shops  is  on  the  rolling  stock,  they  also 
do  shopwork  in  connection  with  the  construction  and  repair 
of  bridges,  buildings,  etc.  Most  of  the  work  done  is  on 
rolling  stock  operated  by  the  company,  but   some  compa- 


the  important  industries  covered  by  the  statistics  of  manu 
factures. 

Size  of  establishments. — The  tendency  of  the  industry  to 
become  concentrated  in  large  establishments  is  indicated  by 
the  statistics  given  in  Tables  29  and  30. 

Fuel. — Coal  is  the  principal  class  of  fuel  used  in  steam- 
railroad  repair  shops.  In  1914,  506,696  tons  of  anthracite 
and  5,486,405  tons  of  bituminous  coal  were  consumed  in 
this  industry.  The  other  fuels  used  were  coke,  79,597  tons; 
oil,  2,508,703  barrels:  and  gas.  1,829,902.000  cubic  feet. 

SPECI.AL    STATISTICS    OF    REPAIR    SHOPS 

Table  32  gives  in  detail  the  statistics  of  steam-railroad 
repair  shops  for  1914.  1909,  1904  and  1899. 

The  table  shows  fewer  locomotives  and  cars  built  in 
steam-railroad  repair  shops  in  1914  than  during  some  of 
the  earlier  census  years.  The  number  of  locomotives  de- 
creased by  85,  or  31.2  per  cent,  from  1899  to  1914.  and 
the  number  of  cars  built,  by  16,188,  or  60.1  per  cent,  but 
the  total  value  of  work  done  in  these  shops  shows  an  in- 
crease of  135.5  per  cent  for  the  15  years. 

In  1914  the  motive  power  and  machinery  department  re- 
ported 46.1  per  cent  of  the  total  value  of  products:  car  de- 
partment, 47.3  per  cent;  bridge  and  building  department, 
six-tenths  of  1  per  cent:  and  all  other,  or  unclassified  prod- 
ucts, 6.1  per  cent. 


Efficiency  axd  F.vnouE  ix  British  Munitions  Fac- 
tories.— An  interim  report  on  "Industrial  Efficiency  and 
Fatigue,"  issued  during  the  summer  by  the  Health  of  Muni- 
tion Workers  Committee  of  the  British  Ministry  of  Muni- 
tions, has  been  reproduced  in  bulletin  230  of  the  Bureau 
of  Labor  Statistics  of  the  U.  S.  Department  of  Labor. 
According  to  this  report,  night- work  on  the  whole  is  re- 
garded as  undesirable,  although  there  is  no  significant  dif- 
ference between  the  rate  of  output  in  night  and  day  shifts 
managed  on  the  discontinuous  system  which  is  preferred  to 


Table  32 

CLASS  OF  WORK. 


1914 


1909 


1904 


1899  > 


Total  value S.514,041 , 22.-y$405, 600, 727  $309, 775,0S9  .«218. 238, 277 


Motive  power  and  machinery  de- 
partment, value 

Locomotives  built— 

Number 

Value 

Repairs  to  locomoti\-es,  mo- 
tors, etc 

Work  for  other  corporations 

All  other  products  or  work 


Car  department,  value. 

Cars  Duilt,  value 

Passenfrer — 

Number 

Value 

Freight- 
Number 

Value 


1236, 723, 724  $1M,  971, 870 1149,  &13, 953 


187 
13,594,003 

8169,  a57, 932 

87,053,4.301 

857,018, 359 

'$242,976,774 
I  $11,999,983 

I  123 

$1,233,302 

10,314 
$10,513,670 


215'       148 
$3,289,110  81,853,939 

$127, 928, 773  8101 ,  326, 805 

$»,73.'),004!     $5,681, .307 

$49,018,9531  *10,781,902 

$199, 768, 939  8149, 74S,  820 
$13,326,1711  $12,990,011 

414 


218 
81,291,354     $2,337,9771     $1,441,733 


rw,  447, 260 

272 
83,276,393 

S-i7,383,143 

$3,33S,589 

$30,449,135 

$118,376,552 
$16,521,352 

390 


13,972| 


14, 


742'  26,543 

$11,7(37,664;  $10,000,642;  815,079,619 


CLASS  OP  WORK. 


Car  department,  value— Contd. 
Cars  built,  value— Continued. 
Other- 
Number 

Value 

Repairs  to  cars  of  all  kinds 

Work  for  other  corporations . . . 
All  other  products  or  work 

Bridge  and  building  department 

(shopwork),  value 

Repairs  and  renewals 

Work  for  other  corporations. . . 
All  other  products  or  work 

All  other  products  and  work  not 
classified,  value 


1914 


1909 


306 

8253,005 

8183,753,538 

814,819,984 

132,403,269 


$3,127,644 

$2, 449, 821 

$37,061 

$640,762 


131,213,083 


369 

1267,153 

$147,194,065 

$8,784,239 

S30, 464, 464 


$2,799,898 

81,906,737 

$46,496 

$846,665 


$18,060,020 


1904 


2,000 

$645,392 

$ia5,319,032 

$6,946,990 

$24,492,787 


$5,096,141 

$4,351,487 

$40,581 

$704,073 


$.'),286,175  («) 


18991 


(») 

(*) 

r4, 665, 500 

$7,084,857 

$20,104,843 


$5,414,465 

$3,937,170 

$241,626 

$1,23.5,669 


>  Includes  8124,619  reported  for  Alaska.  *  Not  reported. 

Statistics  of  Railroad   Repair  Shops,  1899,  1904,  1909  and  1914 


nies  do  work  of  this  character  for  others.  The  products 
are  not  ordinarily  given  a  selling  or  contract  value.  The 
amount  reported  as  the  value  for  1914  usually  represented 
the  cost  of  materials,  salaries,  wages,  rent,  and  taxes.  At 
prior  censuses  a  miscellaneous  expense  item  was  reported, 
which  to  that  extent  increaed  the  value  of  products.  For 
steam-railroad  repair  shops  this  item  amounted  to  S3 ,946.- 
043  in  1904  and  $5,886,066  in  1909,  and  for  electric-rail- 
road repair  shops  S285.483  in  1904  and  S702.536  in  1909. 
The  steam- railroad  repair  shops  are  far  more  important 
than  the  electric-railroad  repair  shops.  In  fact,  measured 
by  the  numl)cr  of  persons  employed,  they  constitute  one  of 


continuous  night-work,  the  latter  being  productive  of  defi- 
nitely less  output.  The  report  shows  that  health  and  ef- 
ficiency of  workers  are  influenced  by  the  earnings.  In  one 
factory  17  girls  drilling  fuses  and  working  on  the  piece- 
rate  basis,  in  one  week  increased  their  output  by  24  per 
cent  on  the  day-shift  and  by  40  per  cent  on  the  night-shift 
over  their  output  when  working  on  a  time-wage  basis. 
Among  the  men  sleepiness  on  the  night-shift,  headache, 
footache.  and  muscular  pains,  together  with  nervous  symp- 
toms, are  probably  the  most  common  signs  of  overwork. 
Eighty  per  cent  of  the  lost  time  among  the  1,543  men  was 
due  to  sickness  and   20  per  cent  to  accident. 


The  Dynamic  Augment  Problem 


The    Need  for   Reducing  the   We^ht  of    Recipro- 
cating Parts;  How  the  Reduction  May  Be  Effected 

BY  E.  W.  STRONG 
American  Vanadium  Company,  Pittsbur^ih,  Pa. 


IN  one  respect  there  has  been,  generally  speaking,  no  prog- 
ress in  locomotive  design  during  the  last  decade;  to  the 
contrary,  approved  practice  is  not  on  a  par  with  that  of 
10  years  ago.  This  is  in  regard  to  the  weights  of  the  recipro- 
cating and  revolving  parts  per  unit  of  load.  H.  A.  F. 
Campbell  in  his  series  of  articles  on  "Reciprocating  and  Re- 
volving Parts,"  which  began  in  the  Railway  Age  Gazette, 
Mechanical  Edition,  March,  1915,  presents  data  which  dis- 
closes th.'s  tact  verv  forcefullv.     And  this  condition  exist.s 
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Fig.  1 — Dynamic  Augment  in  Wheels  of  a  2-10-2  Type  Locomotive 

at  Various  Speeds 

in  face  of  the  fact  that  never  before  has  there  been  greater 
opportunity  for  betterment  by  taking  full  advantage  of  the 
developments  in  locomotive  materials. 

While  it  is  perfectly  true  that  with  the  enormous  increase 
in  wheel  loads  the  ratio  Ijetween  the  dynamic  augment  at 
diameter  speed  \  and  the  static  weight  per  wheel  is  even  great- 
er today  in  high  speed  engines  than  it  was  25  years  ago,  it  is 
equally  true  that  present  tremendous  static  wheel  loads  more 
nearly  approach  the  capacity  of  the  track.  There  is  les> 
margin  of  track  capacity  and  less  opportunity  for  increasing 
it.  Furthermore,  it  is  no  longer  the  high  speed  engine 
which  requires  the  most  serious  consideration,  but  the  freight 
engine.  And  in  the  latter  class  it  is  not  the  dynamic  aug- 
ment due  to  the  weight  required  to  balance  the  reciprocating 
parts,  but  that  due  to  lack  of  weight  in  the  main  counter- 
weight to  balance  the  revolving  weight  on  the  main  crank 
pin. 

This  is  particularly  true  of  the  2-10-2  type  locomotive. 
In  most  existing  engines  of  this  type  the  lack  of  balance  for 
revolving  weight  in  the  main  wheel  causes  a  much  greater 
dynamic  augment  than  the  excess  balance  in  the  other  wheeh 
for  the  reciprocating  parts.  The  dynamic  augment  in  the 
main  wheel  is,  of  course,  directly  opposite  to  that  in  the 
other  wheels. 

As  an  example,  an  engine  having  the  proportions  shown 
in  Table  I  has  been  selected. 

•From  a  paper  read  before  the  February,  1918,  meeting  of  the  New  York 
Railroad    Cluli. 

tSpeed  in  miles  per  hour  equal  to  the  diameter  of  the  drivers  in   inches. 


In  this  case,  only  .>5  per  cent  of  the  reciprocating  weight 
was  balanced.  The  main  counterweight  lacks  691  lb.  of 
Ijalancinaj  the  revolving  weights  on  the  main  pin.  The  aver- 
age excess  balance  in  the  other  wheels  was  408  lb.  Fig.  1 
represent^  graphically  the  maximum  dynamic  augment  in 
the  main|  and  other  wheels  of  the  same  engine  at  various 
speeds  filom  15  miles  per  hour  up  to  diameter  speed.  At 
40  miles  per  hour,  which  is  probably  the  maximum  speed 
which  th^s  engine  would  ever  attain,  the  dynamic  augment 
in  the  mftin  and  other  wheels  is  respectively  14,200  lb.  and 
8,400  Ib.L  or  42y2  per  cent  and  25  per  cent,  respectively,  of 
the  static  weight  of  the  wheel  on  the  rail.  Further,  when 
the  pressure  of  the  main  wheel  on  the  rail  is  at  its  maximum 
the  presspre  of  the  other  wheels  is  at  a  minimum.  The  charts 

Ta«le    I. — Profobtkins    of    Improperly    Balanced    Engines 

Boiler    pressure     200  lb. 

Cylinders     \. 31  in.  by  32  in. 

Drivers,    dijameter    63  in. 

Total    weight    in    working   order 401.000  1b. 

NVeight    onj    drivers 335.000  lb. 

Weight   of   reciprocating   parts   per   side J, 604  ib. 

Ratio    of    Weight    of    reciprocating    parts    to    total    weight    of 

eniiine     J 1/1S2 

Piston   thrikst   per  pound   of   reciprocating   weight 57.9  Ib. 

Revolvirg    weight    on    main    wheel 1,912  lb. 

and  the  above  figures  refer  to  the  dynamic  augments  in 
single  wheels  onh  and  not  to  the  combined  augments  of  the 
counterbalances  in  the  corresponding  pairs. 

The  albove  example  is  not  extreme.  The  engine  selectetl 
is  a  ver,'  appropriate  example,  because  it  was  built  largely 
lo  the  riilroad's  designs.  It  is  the  mechanical  departments 
of  the  rioads  that  must  be  impressed  with  the  necessity  of 
improvement  in  existing  counterbalance  conditions. 

Fig.  2  is  a  chart  similar  to  Fig.  1,  representing  the  dy- 
namic augment  in  a  representative  4-6-2  type  locomotive 
with  60  per  cent  of  the  weight  of  the  reciprocating  parts 
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balanced.  In  this  case,  of  course,  there  was  no  difficulty 
in  fully  balancing  the  revolving  weights  on  the  main  pin. 
This  engine  has  the  proportions  shown  in  Table  II. 

The  factor  which  made  possible  the  development  of  the 
Pennsylvania  Class  E6  engines  was  the  use  of  es{>ecially 
light  reciprocating  parts.  With  66,500  lb.  on  a  single  pair 
of  drivers,  these  engines  established  a  record.  By  so  reduc- 
ing the  weight  of  the  reciprocating  parts  as  to  keep  the 
dynamic  augment  within  30  per  cent  of  the  static  weight  on 
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a  wheel  point,  it  was  possible  safely  to  use  this  enormous 
axle  load.  In  fact,  these  engines  produce  less  strain  on 
track  and  bridges  than  many  having  10,000  lb.  to  12,000 
lb.  less  weight  on  drivers. 

The  locomotive  impact  tests  made  by  the  Chicago,  Burling- 
ton &  Quincy  point  very  clearly  to  the  possibilities  of  using 
heavier  and  more  powerful  units  on  track  tliat  is  at  j)rescnt 

TaULK     H. 1  ROPORTIOXS    OK     I'koPE'MY     I'ai.anced     Esgine 

Boiler    pressure     200  lb. 

Cylinders     27  in.  by  28  in. 

Drivers,    diameter    ■. 73  in. 

Total   weisht   in    working   ofdiT 303,500  lb. 

Weight    on    drivers 197,300  lb. 

Weight  of  reciprocating   parts,    |)er   side 1,880  1b. 

Ratio    of    weight    of    reciprocating    parts    to    total    weight    of 

engine      1/162 

Piston  thrust  per  pound  of  reciprocating  weight 64  lb. 

loaded  to  capacity,  through  simply  lightening  the  reciprocat- 
ing and  revolving  parts,  with  consequent  reduction  in  the 
dynamic  augment.  Four  locomotives  were  tested,  two  of  the 
2-10-2  type  and  two  of  the  Pacific  type.  Of  each  pair,  one 
engine  had  especially  light  reciprocating  parts  made  of  heat- 
treated  alloy  steel  and  tlie  other  parts  made  of  ordinary  steel. 
The  two  2-10-2  type  engines  had  appro.ximately  the  same 
weight  on  drivers,  while  the  reciprocating  parts  in  one 
weighed  16  per  cent  less  than  in  the  other.  With  the  Pacific 
type  locomotives,  the  one  with  light  reciprocating  parts  was 
16,600  lb.  heavier  on  drivers  and  had  6,600  lb.  greater  trac- 
tive effort,  while  the  weight  of  the  reciprocating  parts  was  5 
per  cent  less  than  in  the  other. 

The  results  showed  that  in  the  case  of  the  2-10-2  type 
engines,  the  maximum  impact  on  the  rail  of  the  one  with 
light  reciprocating  parts  was  35  per  cent  less  than  that  of  the 
other.  In  both  cases  the  speed  was  al)Out  40  miles  per  hour. 
In  the  case  of  the  Pacifies,  the  one  with  the  light  reciprocating 
parts,  though  10  per  cent  heavier  on  drivers  than  the  other, 
produced  less  stress  on  track  and  bridges. 

By  taking  advantage  of  the  greater  strength  of  alloy  and 
special  steel  forgings  and  castings  to  use  increased  unit 
stresses,  by  using  hollow  bored  crank  pins  and  piston  rods, 
rolled  steel  or  alloy  and  special  cast  steel  pistons,  and  by 


and  still  furnishes  the  most  conspicuous  example  of  such 
practice. 

The  weights  of  the  reciprocating  parts  and  the  general 
proportions  of  three  of  their  standard  classes  of  road  engines 
are  given  in  Table  III.  For  main  and  side  rods,  piston  rods, 
pins  and  valve  motion  parts  they  use  carbon  steel,  heat- 
treated  to  give  a  minimum  elastic  limit  of  50,000  lb.,  and 
80,000  lb.  tensile  strength.  Rolled  steel  pistons  are  em- 
ployed; while  the  crossheads  are  made  of  .40  carbon  electric 
furnace  cast  steel,  having  a  tensile  strength  of  70,000  to 
80.000  lb.  per  sq.  in.  I3y  using  sections  which  take  full 
advantage  of  the  greater  strength  of  the  materials  employed, 
combined  with  the  greatest  care  and  attention  to  detail  de- 
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Fig.  3 — Design  of  Piston   Rod   of  Annealed   Carbon-Vanadium   Steel 
for  2-10-2  Type  Locomotive 


special  care  in  the  design  of  all  details,  a  large  percentage  of 
saving  can  be  effected  in  the  weights  of  reciprocating  parts. 

By  far  the  great  majority  of  roads  using  alloy  steel  forg- 
ings have  been  content  to  utilize  them  to  provide  an  increased 


Table  III. — Weh.iit  of   Rei  iphocatixc  Parts  of  Three  Classes  or 
Pexksylvania  Locomotives. 

4-4-2                        4-6-2  2-8-2 

Total    weight    240,000  lb.             305,000  lb.  3 1 5.000  Ih. 

Wcieht     <in     drivers.. 133,100  1b.            200,000  1b.  J38,00O  lb. 

Cylinders      23 J4  by  26  in.     27  in.  by  28  in.  27  in.  by  30  in. 

Diameter    of    drivers 80  in.                      80  in.  62  in. 

Piston    thrust 89,000  1b.             114,000  1b.  114,000  1b. 

Weight    of    reciprocating    parts 

per    side     1,014  1b.                 1,376  1b.  1,470  1b. 

Piston    thrust    per    pound    re- 
ciprocating   weight    87  lb.                     83  lb.  77  lb. 

factor  of  safety.  The  few  cases  in  which  advantage  has  been 
taken  of  high  tensile  steels  to  reduce  weights  of  reciprocating 
parts  serve  to  show  the  possibilities.  The  Pennsylvania  Rail- 
road was  the  first  to  use  especially  light  reciprocating  parts; 


Fig.   4 — Main    Rod   for  2-10-2  Type   Locomotive    Made   of   Annealed 

Carbon- Vanadium  Steel 


sign,  exceptionally  light  reciprocating  parts  have  been  at- 
tained. 

The  Pacific  and  2-10-2  type  locomotives  on  the  C.  B.  & 
Q,  previously  referred  to,  are  other  well  known  examples  of 
the  application  of  especially  light  reciprocating  parts.  On 
these  engines,  heat-treated  Nichrome  steel  was  used  for  the 
piston  rods,  connecting  rods,  stub  straps,  pins  and  eccentric 
cranks.  Pistons  and  crossheads  were  made  of  .40  carbon 
cast  steel.  In  the  2-10-2  type  engines,  the  weight  of  the 
reciprocating  parts  was  reduced  16  per  cent.  In  addition, 
the  weight  of  the  revolving  parts  on  the  main  pin  were  so 
reduced  as  to  make  it  possible  to  omit  counterweight  bobs 
on  the  main  axle.  In  previous  sister  engines  with  ordinary 
carbon  steel  parts,  it  had  been  necessary  to  follow  such 
practice.  A  total  saving  in  weight  of  1,023  lb.  per  side  was 
effected.  The  increase  in  the  various  calculated  maximum 
stresses  in  the  main  and  side  rods  as  compared  with  the 
I)uilders'  standard  practice  for  plain  carbon  steel  averaged 
21  per  cent. 

One  of  the  most  recent  instances  of  utilizing  higher  tensile 
steels  to  lighten  reciprocating  parts  is  furnished  by  the  pow- 
erful Pacifies  built  for  tHe  El  Paso  &  Southwestern.  For 
this  purpose,  heat-treated  chrome-vanadium  steel  was  speci- 
fied for  the  main  and  side  rods,  piston  rods,  crank  pins, 
eccentric  cranks  and  crossheads.  The  engines  had  the  fol- 
lowing general  proportions: 

Boiler    pressure     200  lb. 

Total    weight    in    working   order 311,5001b. 

Weight    on    drivers 190,000  1b. 

Cylinders     27  in.  by  28.  in. 

Diameter    of    drivers 73  in. 

Piston    thrust     114,500  1b. 

Weight    of    reciprocating    parts 1,628  lb. 

Piston   thrust   per  pound   reciprocating   weight 711b. 

By  an  increase  in  unit  stresses  of  only  10  per  cent  as  com- 
pared with  the  builders'  standard  practice  for  ordinary  carbon 
steel,  and  by  the  use  of  hollow  bored  crank  pins  and  piston 
rods,  and  a  double  bushing  solid  back  end  on  the  main  rod, 
a  total  saving  of  369  lb.  per  side,  or  13  per  cent  of  the 
weight  of  the  parts  affected,  was  obtained.  Of  this,  128  lb. 
was  in  the  reciprocating  parts.     This  meant  1,880  lb.  re- 
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duction  in  the  dynamic  augment  per  wheel  at  73  miles  per  total  reduction  of  622  lb.,  or  155  lb.  per  wheel,  in  the  excess 

hour.  balance  that  had  to  be  added  to  the  counterweights  of  the 

In  each  of  the  above  instances  of  weight  reductions,  heat-  other  wheels.     This  means  a  reduction  of  3,200  lb.  in  the 

treated  forgings  have  been  the  means  selected  for  that  end.  maximum  rail  pressure  at  40  miles  per  hour  on  any  one  of 

But  most  roads  lack  equipment  for  heat-treatment.     This  these  wheel  points,  assuming  that  all  the  weight  saved  in  the 

has  been  the  chief  obstacle  to  the  general  adoption  of  heat-  reciprocating  parts  would  be  taken  out  of  the  counterweights, 
treated  forgings.      It  operates  particularly  in   repair  work.  By  thQ  use  of  vanadium  cast  steel  for  crossheads  and  pis- 

where  for  any  reason  the  forging  has  to  be  locally  heated,  tons,  or  jrolled  steel  pistons,  and  by  special  care  in  design, 

thereby  destroying  the  effect  of  the  heat-treatment.    The  more  considerable  additional  weight  reduction  could  be  e£fecte<i, 

simple  a  steel  and  the  more  simple,  its  treatment,  the  better  probably  250  lb.  at  a  very  conservative  estimate, 
adapted  it  is  to  American  railroad  conditions.  The  total  estimated  saving  in  weight  in  the  reciprocating 

To  meet  all  the  special  conditions  entering  into  locomotive  and  revolving  parts  through  the  modified  designs  is  921  lb. 

design,  construction  and  maintenance,  the  American  Vana-  per  side.    Details  of  the  redesigned  piston  rod,  main  rod  and 

dium  Company,  about  five  years  ago,  developed  a  type  of  side  rods  are  shown  in  Figs.  3,  4  and  5. 
vanadium  steel  that  without  heat-treatment  other  than  the         Apart   from   its   relation   to  the  dynamic   augment,   this 

usual  simple  annealing  gives  all  the  physical  requirements  weight  taken  out  of  the  running  gear  could  be  added  to  the 

for  heat-treated  (quenched  and  tempered)  plain  carbon  steel,  boiler.     The  above  amount  combined  with  what  could  be 

This  steel,  known  as  carbon-vanadium,  is  one  of  the  simplest  saved  by  using  hollow  bored  axles  of  carbon-vanadium  steel, 

types  of  alloy  steels,  being  a  plain  carbon  steel  with  vanadium  would  make  it  possible  to  add  1^  in.  to  2  in.  to  the  diameter 

alone  added.  of   the   boiler,   without   increasing  the  total   weight   of  the 

Tests  of  solid  driving  axles   11    in.   in  diameter  of  this  engine, 
type  of  steel,  annealed,  gave  the  following  physical  proper-  jn  the  case  of  the  Pacific  type  locomotive,  the  results  show 

ties:  a  saving  of  260  lb.  in  the  weights  of  the  piston  rod  and 

Elastic  limit,  lb.  per  sq.  in.. 59,260  60,430  front  end  of  main  rod.     This  means  86  lb.  reduction  in  the 

ffota-iorin'^'in^pL^en";. '"::::::::::::::::::::::  'M'      'hTs  excess  balance  in  the  wheel  counterweights,  which  would 

Reduction  of  area,  per  cent 48.9  50.0  rcsult  in  3,900  lb.  decrease  in  maximum  rail  pressure  on  a 

Compared  with  ordinar}-  annealed  carlion  forgings,   car-  wheel  point  at  diameter  speed, 
bon-vanadium  steel  has  over  25  per  cent  higher  elastic  limit,  Piston  thrust  was  taken  as  full  boiler  pressure  times  the 
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5 — Design  of  2-10-2  Type  Side   Rods   Based  on   Unit  Stresses   Increased   In  Proportion  to   Higher   Elastic  Limit  of 

Annealed  Carbon-Vanadium  Steel 


or  useful  strength.  When  higher  physical  properties  are  de- 
sired than  can  be  obtained  by  simple  annealing,  results  can 
be  obtained  by  heat-treatment  that  approximate  those  from 
the  more  complex  alloy  steels. 

\  study  was  recently  made  of  the  amount  of  weight  that 
could  be  saved  in  the  reciprocating  and  revolving  parts 
through  an  increase  in  unit  stresses  over  approved  practice 
for  plain  carbon  steel,  equal  in  proportion  to  the  increase  in 
the  minimum  elastic  limit  of  annealed  carbon-vanadium  steel 
as  compared  with  plain  carbon  steel.  Several  representative 
heav>'  locomotives  were  selected  for  investigation.  The  build- 
ers' adopted  practice  for  maximum  allowable  unit  stresses  for 
plain  carbon  steel  was  taken  as  the  base;  and  new  sections 
worked  out,  keeping  within  the  limit  of  25  per  cent  increase 
over  these  stresses. 

Two  of  these  locomotives  were  the  ones  for  which  the 
dynamic  augment  curves  shown  in  Figs.  1  and  2  were 
plotted.  In  the  case  of  the  2-10-2  type,  the  results  show  a  re- 
duction of  326  lb.  in  the  weight  of  the  revolving  parts  on 
the  main  pin.  This  would  mean  a  reduction  cf  6,700  lb.  in 
the  present  dynamic  augment  in  the  main  wheel  at  a  speed 
of  40  miles  per  hour,  due  to  the  existing  lack  of  691  lb. 
in  the  main  counterweight.  The  above  saving  in  weight,  and 
the  reduction  of  296  lb.  in  the  reciprocating  parts  gives  a 


area  of  the  piston.    The  stresses  were  calculated  by  the  form- 
ulae in  use  by  the  builders. 

Extended  piston  rods  were  applied  to  both  the  2-10-2  and 
Pacific  type.  In  the  modified  designs  the  extensions  are 
eliminated.  The  use  of  the  ordinary-  piston  rod  with  a  piston 
having  an  extended  wearing  shoe  is  considered  good  prac- 
tice and  is  rapidly  supplanting  the  use  of  the  extended  rod. 
Hollow  bored  extended  rods  of  the  Pennsylvania  type  could 
be  used  with  almost  as  much  saving  in  weight. 

DISCUSSION 

A  number  of  members  took  part  in  the  discussion.  Marked 
advantages  of  the  alloy  and  special  steels  in  making  it  pos- 
sible to  reduce  the  weight  of  the  parts,  and  thus  the  dynamic 
augment,  were  not  questioned.  James  Partington,  estimat- 
ing engineer,  American  Locomotive  Company,  stated,  how- 
ever, that  the  use  of  these  steels  was  not  progressing  as  rap- 
idly as  the  advantages  seemed  to  warrant,  because  of  the 
commercial  and  manufacturing  conditions  which  confront 
the  railways  and  the  locomotive  manufacturers.  A  number 
of  months  is  now  required  for  the  deliver}'  of  the  special 
heat-treated  parts  and,  even  under  normal  conditions,  a  much 
longer  time  is  required  than  for  carbon  steel  forgings.  This 
is  a  bad  handicap  when  it  is  necessar\'  to  replace  forgings. 
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because  of  defects,  in  the  erecting  shop  or  in  making  regular 
running  repairs.  Mr.  Strong,  in  replying  to  this  criticism, 
suggested  that  the  automobile  manufacturers  were  using  th.i. 
alloy  steels  to  the  greatest  possible  advantage  and  that  the 
difficulty  in  question  could  be  overcome  if  the  railroads  would 
carry  extra  parts  in  stock. 

\\'.  E.  Symons  called  special  attention  to  the  advantages 
of  the  four-cylinder  compound  locomotives  in  reducing  the 
dynamic  augment  to  a  minimum.  J.  J.  Yates,  bridge  engi- 
neer, Central  of  New  Jersey,  commented  on  the  disastrous 
effect  of  an  excessive  dynamic  augment  upon  the  bridges  and 
said  that  heavier  wheel  loads  would  be  permissible  in  the 
proportion  to  which  the  dynamic  augment  could  be  reduced. 
The  discussion  also  developed  the  fact  that  the  high  speed 
locomotives  could  be  fairly  well  balanced  but  that  the  slow 
speed  heavy  freight  engines  were  unbalanced  to  a  very  con- 
siderable degree  because  of  the  small  diameter  wheel  and 
the  fact  that  an  adequate  amount  of  contrabalance  could  not 
be  provided.  The  use  of  the  lighter  parts  would,  of  course, 
prove  a  ver\  distinct  advantage  in  such  cases. 


cured.  U>ually  air  openings  of  50  per  cent  through  grates 
and  20  per  cent  through  ashpans  are  not  too  large. 

The  fuel  bed  offers  sufficient  resistance  to  prevent  ex- 
cessive amounts  of  air  being  drawn  into  the  firebox.  It  is 
not  necessary  to  throttle  the  air  at  ashpan  openings  or 
grates  and  thereby  put  unnecessary  work  on  the  draft-pro- 
ducing apparatus. 

Insufficient  air  causes  large  heat  losses,  smoke,  low  fire- 
box temperatures,  clinkers,  hone\comb,  delays  and  engine 
failures.  Too  much  air,  at  worst,  causes  increased  front 
end  losses. 

Engine  failures  from  "too  much  air  in  firebox"  have  not 
yet  come  into  fashion. — /.  T.  Anthony  in  the  Erie  Rail- 
road Magazine. 


AIR  SUPPLY  TO  THE  LOCOMOTIVE  FIRE 

BOX 

The  l)urning  of  fuel  is  a  chemical  combination  of  carbon 
and  hydrogen  in  the  fuel  with  oxygen  of  the  air.  There  can 
be  no  combustion  without  oxygen.  Air  is  as  necessary  as 
fuel  for  the  production  of  heat. 

It  is  an  easy  matter  to  calculate  the  theoretical  amount  of 
oxygen  or  air  required  for  the  complete  combustion  of  a  fuel; 
but  it  is  extremely  difficult,  if  not  impossible,  to  secure  com- 
plete combustion  with  the  calculated  amount  of  air. 

Insufficient  air  causes  heat  losses  from  incomplete  combus- 
tion. Too  much  air  causes  heat  losses  in  front  end  gases. 
Bituminous  coal  requires  from  11  to  12  lb.  of  air  per  pound 
of  coal  for  theoretical  combustion.  A  saturated  engine  with 
200  lb.  boiler  pressure,  burning  high  volatile  coal  containing 
14.000  B.  t.  u.  per  pound,  will  have  an  unavoidable  front 
end  heat  loss  of  11  Ij  per  cent,  when  12  lb.  of  air  is  sup- 
plied per  pound  of  coal  burned.  With  an  air  supply  of  16 
lb.  the  unavoidable  front  end  heat  loss  is  14  per  cent. 

There  is  an  increase  of  2>j  per  cent  in  front  end  heat  loss, 
due  to  increasing  the  air  supply  from  12  to  16  lb.,  but  this  is 
more  than  offset  by  a  reduction  of  from  10  to  15  per  cent  in 
the  heat  losses  due  to  incomplete  combustion. 

Perfect  coml)ustion  cannot  l)e  ai)proximated  in  the  aver- 
age locomotive  fireliox  with  an  air  supply  of  less  than  16  lb., 
and  this  amount  is  not  sufficient  if  the  rate  of  combustion  is 
high  and  the  firebox  is  not  provided  with  a  brick  arch  and 
combustion  chaml)er.  Combustion  takes  place  only  when 
the  combustiljles  are  brought  into  intimate  contact  with  oxy- 
gen. Thev  must  be  thoroughly  mixed  and  given  time  to 
Ijurn — particularly  the  volatile  combustible  matter  that  burns 
above  the  fuel  bed.  In  addition,  combustion  chamber  space 
sufficient  to  allow  the  flames  to  burn  out  before  striking  the 
flue  sheet  must  l)e  provided. 

If  no  mixing  device  (such  as  the  arch)  is  used,  more  air 
is  required  than  otherwise.  Restricted  combustion  chamber 
space  and  short  flameway  also  call  for  an  increased  air  sup- 
ply, if  the  volatile  matter  is  to  be  completely  ])urned. 

The  best  design  of  firebox,  equipped  with  a  brick  arch 
and  combustion  chamber  requires  at  least  16  lb.  of  air  per 
pound  of  coal  at  moderate  rates  of  combustion  when  burn- 
ing a  high  volatile  coal.  A  poorly  designed  firebox  will  re- 
quire more. 

It  is  considered  good  practice  to  provide  grates  with  air 
openings  equal  to  33  per  cent,  of  the  grate  area  and  ash- 
pan  openings  of  14  per  cent.  With  good  run-of-mine  coal 
and  light  and  level  firing,  an  air  supply  of  from  22  lb.  at 
low  rates  of  combustion  to  10  lb.  at  high  rates  can  be  se- 


RESPONSIBILITIES    OF    RAILROAD    MEN* 

BY  ROBERT  QUAYLE 
General  Superintendent  of  Motive  Power,  Chicago  &  North  Western 

"There  is  a  great  responsibility  attached  to  railroad 
men  today.  I  sometimes  think  that  we  should  stop  occa- 
sionally and  consider  what  our  responsibilities  are.  What 
can  we  do  that  will  make  for  greater  efficiency,  that  will 
make  for  success?  What  will  allow  us  to  reduce  the 
man  ])ower  in  our  shojis,  to  do  work  with  less  men?  The 
man  who  does  this  now,  will  l>e  the  man  who  will 
stand  in  the  forefront,  because  he  is  doing  something 
worth  while.  \\'hen  you  have  a  jol)  that  you  must  do  you 
respond  to  the  call  and  do  it.  We  have  a  big  task  now; 
let  us  be  on  the  jol)  all  the  time,  so  that  we  can  make  good 
at  it.  We  are  at  war,  let  me  emphasize  it.  we  are  at  war. 
and  we  are  just  beginning  to  realize  it.  We  are  expecting 
a  great  deal  of  the  railroads,  but  we  are  not  going  to  ex- 
pect too  much,  because  railroad  men  are  thoroughly  loyal, 
thoroughly  efficient,  and  will  measure  up  to  what  is  de- 
manded of  them.  One  thing  you  must  do  now  and  that  is 
your  level  best.  This  is  no  time  for  pessimism,  this  is  a 
time  for  optimism.  We  must  cheer  everAone  with  whom  we 
come  in  contact. 

"We  must  he  loyal  and  give  men  here  and  there,  even 
though  we  are  having  a  hard  time.  Let  us  do  our  part  to 
back  up  our  men,  that  the  stars  and  stripes  may  shine  with 
more  glor}-  than  ever  before.  Let  us  do  our  work  with  clean 
hands.  Democracy  must  prevail — democracy  will  prevail! 
Let  us  as  a  nation  do  something  to  lift  the  world  out  of  the 
depths  it  is  in,  that  the  world  may  rise  up  and  call  us  blessed. 
But  let  us  not  forget  those  who  are  close  to  us.  The  men 
in  your  shops  need  more  than  knocking.  It  has  been  said 
that  you  can't  saw  wood  with  a  hammer.  It  is  just  as  cer- 
tain that  vou  can't  lift  men  with  a  hammer.  We  are  go- 
ing  to  do  our  part  if  we  help  those  about  us;  we  are  going 
to  do  our  part  by  doing  our  work  cheaper  and  better  than 
ever  before.  And  when  the  country  asks  more  of  us  we  are 
going  to  take  another  notdh  in  our  l)elt.  and  march  forward, 
and  do  the  best  we  can. 

"I  want  to  say  a  word  al)Out  the  standard  locomotives.  I 
was  a  member  of  the  committee  of  nine  that  was  called  on 
to  prepare  these  designs.  It  was  a  big  job  to  reconcile  every 
member  of  the  committee  to  each  particular  thing  that  was 
adopted.  All  the  roads  represented  had  their  own  stand- 
ards, and  they  were  all  different.  Many  had  to  give  up  the 
fancy  notions  they  cherished  and  had  to  take  up  notions  of 
someone  else,  in  order  that  the  committee  might  agree.  As 
a  member  I  want  to  say  that  each  man  on  that  committee 
did  his  job  splendidly.  We  saw  that  we  could  not  bring 
in  localism  or  sectionalism;  what  we  did  had  to  be  for  the 
good  of  the  nation.  It  was  essential  that  we  get  together 
and  do  what  we  could  to  help  out.  It  is  such  sacrifice  that 
brings  results,  and  when  men  are  ready  to  give  up  in  order 
that  democracy  may  prevail,  we  will  get  results." 

'From    .-!n   a'lf'.ress   liefore   the   Western   Railway   Club. 
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TABULAR  METHOD  FOR  CALCULATING 
MOMENT  OF  INERTIA 

BY  WENDEL  J.  MEYER 

The  following  method  for  calculating  moment  of  inertia 
has  several  advantages:  the  component  calculations  are 
recorded  and  may  be  checked  at  any  time;  the  method  easily 
lends  itself  to  the  use  of  the  slide  rule;  if  the  section  be 
changed  after  a  calculation  is  made,  it  is  not  necessar)-  to 
make  an  entire  new  one;  deductions  for  rivet  holes  are  easily 
made. 

The  moment  of  inertia  (Ih)  of  a  compound  section  about 
any  axis  or  base  line  is  equal  to  the  sum  of  the  moments  of 
inertia  (I)  of  the  component  parts  about  axes  through  their 
own  centers  of  gravity  plus  the  areas  (A)  of  the  component 

1^ ziiVfloA d         *sj 


Section    Used   as   Basis  for  Calculations 

parts  multiplied  by  the  squares  of  the  distances  (d)  from 
their  own  centers  of  gravity  to  the  base  line,  or 

lb  =  I  4-  A  d=^ 
and  1  =  1.,  —  A  d- 

Applying  the  latter  equation  to  the  compound  section  as  a 
whole,  there  results: 

In.,    =r    \\,   At    C" 

where  /na  is  the  moment  of  inertia  of  the  compound  section 
about  its  neutral  axis,  A^  is  its  total  area  and  C  is  the  dis- 
tance from  its  neutral  axis  to  the  base  line. 

The  accompanying  table  shows  the  method  applied  to  a 
center  sill  section.  Since  the  section  is  symmetrical  about 
its  vertical  center  line,  it  is  only  necessary  to  work  with  half 
the  section  and  then  double  the  final  result. 

The  sizes,  areas  (A)  and  moments  of  inertia  (I)  of  the 
component  parts  of  the  section  are  placed  in  the  first,  second 
and  last  columns,  respectively.  In  the  third  and  fifth  col- 
umns are  placed  the  arms  or  distances  (d)  from  the  centers 
of  gravity  of  the  component  parts  to  some  convenient  base 
line,  which  usually  will  be  a  line  through  the  top  or  bottom 


fiber  of  th(?  section.  By  multiplying  the  areas  (A)  by  the 
arms  (d),  the  moments  (M)  of  the  areas  about  the  base  line 
are  obtained  and  placed  in  the  fourth  column.  A  second 
multiplication  by  the  arms  (d)  gives  the  quantities  Ad' 
which  are  placed  in  the  sixth  column.  The  distance  (C  ^ 
10.35)  froin  the  neutral  axis  of  the  section  to  the  base  line 


Size. 
In. 

10.5   .X   .375. 

19.5    X   .375. 
4  X  3J^   : 

Totals 


Or'cinai.    Sectio.v    Show.v    ix    the    Drawixu 


9/ 


16. 


Area. 

Arm. 

Moment. 

Sq.  In. 

In. 

In. 

3.94 

20.19 

79.55 

2.48 

18.99 

47.10 

7.31 

10.00 

73.10 

3.90 

1.02 

3.98 

2.30 

1.08 

2.48 

Arm. 
In. 

20.19 
18.99 
10.00 

1.C2 
1.08 


Morn. 

Area  x  (.Arm.)'  Inertia. 

In.  In. 

1606.1  

894.4  2.» 

731.0  232.7 

4.1  4.2 

2.7  2.7 


19.93        (10.35)     206.21 


i23i.3 


242.5 
3238.3 


3480.8 

206.21  X  10.35   =2134.3 


Ct  =  206.21  -^   19.93  =:   10.35;  Ci-  =  20.38  —  10.35  =   10.03 

Area  ±  A  =   19.93  x  2  =  39.86  sq.  in. 

Mom.  pi  Inertia  =   I   =    1346.5  x  2   =   2693.0  in. 

Sec.  -Mod.   (Top)      =  Zr   =   2693.0  -f-    10.03   =   268.5  in. 

Sec.  .Mod.   (Bott.)    -    /.x    —  2693  0   -^   10.35  =  260.2  in. 


1346.5 


With  i],'2  ifi.  X  3  in.  x  9/16  in.  .Angle  Instead  of  3li  in.  x  3  in.  x   *i  in. 

Mom 
Moment. 
In. 


Size. 
In. 

Totals     .  . . 
3K'  X  3  X  ^ 

Differences 

iVi  -x.  3  y.  9/\\6. 

Totals    . 


-Area. 
Sq.  In. 

19.93 
2.30 


.\rm. 
In. 

10.35 
1.08 


-Arm.    Area  x  (Arm.)-   Inertia. 
In. 


17.63 
3.34 

20.97 


1.15 
(9.90) 


206.21 
2.48 

203.73 
3.84 

207.57 


1.08 


1.15 


In. 

3238.3 

2.7 

3235.6 
4.4 

3240.0 


In. 

242.5 
2.7 

239.8 
3.8 

243.6 
3J40.0 


3483.6 

207.57  X  9.90  =2054.9 


Ct   =    207.57    -f-    20.97    =    9.90;   Cc    =    20.38 

A  =   20.97  X  2  =   41.94  sq.   in. 

I  =   i428.7  X  2  =  2857.4  in. 

Zc  =  2857.4  -f-   10.48  =  272.6  in. 

Zt  =:  2857.4  ^  9.90  =  288.6  in. 


1428.7 


9.90    =    10.48 


Size. 
In. 

13/16  X 
11/16  X  9/ 


With  3}i  in.  x  3  in.  9/16  in.  Angle  but  witli  Rivet  Holes  Deducted 


1  ^i  . . .  . 
9/115.... 


Area. 
Sq.  In. 

1.219 

.387 


.Arm. 
In. 


Moment. 
In. 


Mom. 
.Arm.    Area  x  (Arm.)-   Inertia. 


In. 


In. 


In. 


Total   for   holes  1.606 

Totals     20.-J7 

Total   for   holes..  1.61 

Net  totals 19.36 


2.00 

.344 

2.438 
.133 

2.00 
.344 

20 

4.88 
.05 

'9.96 

2.571 
207.57 
2.57 

205.00 

4.93 
3240.0 
4.9 

243.6 

(10.59) 

3235.1 
5.6"xVo  59 

243.6 

3478.7 
=2171.0 

3235.1 
1307.7 

Ct    =£    205.0   -T-    19.36   =    10.59;   Cc 
A  =   19.36  X  2     =  38.72  sq.  in. 
I   =   1307.7  X  2  =  2615.4  in. 
Zc-   =  2615.4  -T-   9.79   =  267.2  in. 
Zt   =   2615.4  -f-   10.59  =  247.0  in. 


=   20.38 


10.59    =   9.79 


is  obtained  by  dividing  the  sum  of  the  areas  (At  ^  19.93) 
into  the  sum  of  the  moments  (Mt  :=  206.21).  The  moment 
of  inertia  (It  =r  3480.8)  of  the  section  about  the  base  line 
is  given  by  the  sum  (  -  Ad-  :=  3238.3)  of  the  sixth  column 
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plus  the  sum  (-  I  =  242.5)  of  the  last  column.    Subtracting  If  the  section  be  changed,  repeat  the  quantities  At,  Mt, 

the  quantity  A.C=  =  M.C  =  206.21    X   10.35   =  2134.3  2  A  d-  and  2  I  from  the  first  calculation,  subtract  the  quan- 

from  lb,  the  moment  of  inertia  (In.  r=  1346.5)  of  the  section  tities  for  the  component  part  which  is  to  be  changed,  add 

about  its  neutral  axis  is  obtained.     Doubling  the  latter,  the  them  for  the  new  part  and  proceed  as  before.    The  deduction 

result  for  the  whole  section  is  !««  =  2693.0,  from  which  all  for  rivet  holes  is  made  in  the  same  manner  by  treating  the 

other  properties  of  the  section  may  be  found.  rivet  holes  as  negative  areas. 


Hopper  Cars  Built  by  E.  J.  &  E. 

Side  Dump  Type  without  Continuous  Center  Sill, 
Floor  Members  Designed  to  Take  Buffing  Stresses 


THE  Elgin,  Joliet  &  Eastern  is  building  in  its  shops  at 
Joliet,  111.,  500  steel  hopper  curs.  These  cars  are 
of  the  side-dumping  type  and  have  a  rated  capacity 
of  140,000  lb.  and  a  cubical  capacity  of  2,533  cu.  ft.  The 
length  over  the  end  sills  is  41  ft.,  the  maximum  width  is  9  ft. 
lO-H  in.  and  the  maximum  height  of  the  car  body  is  11  ft. 
The  average  weight  is  57,500  lb. 

One  of  the  unusual  features  in  the  design  of  these  cars  is 
the  method  in  which  the  tloor  members  are  made  to  serve 
as  a  part  of  the  underframe.  The  center  sills  are  made  up 
of  two  15-in.  40-lb.  channels  tied  together  at  several  points. 
Thev  are  not  continuous  frbm  end  to  end,  but  extend  onlv 


The  main  floor  is  made  up  of  5/16-in.  floor  plates  fastened 
to  numerous  transverse  A-frames  built  up  of  angle  bars. 
Along  the  lower  edge  of  the  floor  on  each  side  is  a  3 -in. 
by  4-in.  angle  and  at  the  top  ridge  there  is  fastened  a  4-in. 
by  4-in.  18.5-lb.  100-deg.  angle.  This  angle  extends  to  the 
bolster,  while  the  main  floor  and  sloping  end  are  jointed  about 
2-ft.  from  the  bolster.  The  end  of  the  top  angle  is  attached 
to  two  bent  plates  with  angles  at  the  lower  ends,  these  angles 
being  riveted  to  the  upj^er  flanges  of  the  center  sills.  The 
main  floor  member  is  further  stiffened  by  the  runaway,  which 
is  a  7 -in.  channel,  fastened  to  the  floor  by  numerous  pressed 
steel   supports.      There  are  three  openings  in  the  floor  on 


Elgin,  Joliet  &   Eastern   Hopper  Car 


a  short  distance  beyond  the  ends  of  the  hopper  openings. 
The  ends  toward  the  center  of  the  car  are  cut  at  an  angle 
approximately  the  same  as  the  slope  of  the  floor  at  the  ends. 
Each  of  the  four  channels  is  12  ft.  5  9/16  in.  long.  At  the 
center  plate  the  sills  pass  through  bolsters  made  up  of  two 
plates  stiffened  with  angles  and  Z-bars.  The  end  sill  is  built 
up  of  a  12-in.  channel  and  pressed  steel  shapes.  The  side 
sills  are  made  of  12-in.  20.5-lb.  channels  and  extend  from 
the  end  sills  a  short  distance  beyond  the  bolsters.  The  center 
sill  channels  are  fastened  at  the  inner  ends  to  three  transverse 
members,  a  ,>-in.  by  3-in.  angle  at  the  extreme  end,  a  9-in. 
20-lb.  channel  and  a  6-in.  by  6-in.  angle  opposite  the  ends 
of  the  hopper  doors.  These  members  serve  to  transfer  the 
stresses  from  the  center  sills  to  the  floor  members. 


each  side  to  allow  the  links  of  the  door  mechanism  to  pass 
through.  At  each  of  these  points  the  floor  is  stiffened  with 
angles  and  the  plates  which  form  the  openings  for  the  door 
arms  are  used  to  support  gusset  web  plates,  which  serve  to 
stiffen  the  sides. 

The  sides  are  designed  as  girders  and  arranged  to  assist 
in  transferring  the  weight  of  the  lading  to  the  bolsters.  The 
top  chord  member  is  a  bulb  angle  4  in.  by  3  in.,  weighing 
11.9  lb.  per  foot,  and  the  lower  chord  member  is  a  4-in.  by 
3-in.  angle.  The  stiffeners  opposite  the  gusset  plates  are 
cross-tie  sections  weighing  9.5  lb.  per  foot.  At  the  ends  of 
each  bolster  the  sides  are  supported  by  two  2 3/2 -in.  by  3-in. 
angles. 

The  side  plates  are  34  i^^-  thick,  while  the  floor  plates  have 
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a  thickness  of  5/16  in.  It  has  been  found  that  the  life 
of  the  floor  and  sides  is  about  equal  when  these  thicknesses 
are  used.    The  sloping  end  floor  sheet  extends  from  the  hop- 


V^ 


in  the  floor.  The  links  are  connected  to  arms  on  shafts  car- 
ried under  the  sides  of  the  floor.  The  links  are  bent  so  that 
they  have  a  toggle  action,  and  are  self-locking  when  the  doors 
are  in  the  closed  position.  The  shafts  which  control  the 
operation  of  the  doors  are  attached  to  the  main  operating: 


Mtfhod  of  Joining 

Fhor  Angh  fo 

CenferSill. 


4'2t -*J 

Section  Through    Floor 

per  up  over  the  bolster  to  the  end  of  the  car,  and  is  supported 
by  angle  irons.  The  vertical  end  plate  is  supported  by  four 
pressed  steel  end  posts,  in  addition  to  the  angle  iron  corner 


Fig.  2 — Main   Floor   Member   Being   Assembled.     Note   Extension  at 
End   for  Attachment   to   Center   Sills 

shaft  by  chains.  Two  turnbuckles  are  placed  in  each  chain 
to  allow  the  position  of  the  shaft  to  be  adjusted  so  that 
both  doors  will  close  together.  The  main  operating  shaft 
extends  under  the  floor  to  the  end  of  the  car,  and  is  controlled 


Stction  at  Ctnfer  Lint. 


P^lj ?*-- i.— i?-!L'__^ 

•  1    •     •     •    i»3    T»\  •    •    •    • 


•Stcfian  A-B. 

The   Body   Bolsters  of  the   Hopper  Cars   are   Exceptionally    Deep 

and    Strong 

posts.     The  end  sheet  is  stiftened  at  the  top  by  a  bulb  angle 
of  the  same  section  as  that  used  on  the  sides. 

The  dump  doors  are  20  ft.  11  "/j  in.  long  and  2  ft.  lOj/^  in. 
in  height.     They  are  stiffened  by  angles  along  the  top  and 


Fig.   3 — Ends  and   Floor  Section   Assembled   and   Side  Gusset 

Straps  in   Place 

by  a  hand  wheel  and  chain  attached  to  an  arm  on  the  end 
of  the  shaft.  The  arrangement  of  the  dumping  mechanism 
is  clearly  shown  in  one  of  the  illustrations. 

The  trucks  used  under  these  cars  have  Andrews  cast  steel 


Fig.    1 — Center   Sills   and    Bolster   Assembled   and    Placed   on   Truck 

bottom,  and  at  the  points  where  the  operating  mechanism 
is  attached.  There  are  five  links  attached  to  each  door,  two 
at  the  ends,  which  pass  outside  the  hopper  opening  and 
three  at  intermediate  points,  which  pass  through  openings 


Fig.  4 — Sides  and  Ends  in  Place  Ready  for  Application  of  Doors 

and   Appliances 

side  frames,  rolled  steel  wheels,  and  Simplex  truck  bolsters. 
Ajax  brake  beams  conforming  with  the  M.C.B.  specifications 
for  No.  3  beams  are  used.  A  brake  rigging  safety  hanger 
similar  to  the  type  previously  described  in  the  Railway 
Mechanical    Engineer*    is    also    used    on    these    cars.      In 

•See   issue   of   August,    1917,   page   448. 
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the  present  design,  however,  an  additional  feature  has  been  dling  the  work  of  construction  are  novel  and  interesting, 

incorporated  in  this  device.     A  portion  of  the  upper  end  of  Practically  all  the  building  is  done  on  a  single  track,  which 

the  hanger  is  bent  down  horizontal,  so  that  it  extends  over  passes  through  the  repair  shed.     This  track  has  been  fitted 

the  compression  member  of  the  brake  beam  and  serves  to  pre-  up  especially  for  building  cars.    The  trucks  are  assembled  at 


Short  Center  Sills  Used  in  E 


E.   Hopper  Car 


vent  the  beam  from  tipping.  An  extension  is  provided  under  one  ei)d  and,  as  they  are  required,  are  rolled  to  the  point 
the  spring  plank  to  prevent  the  hanger  from  being  raised,  where  the  cars  are  erected.  The  smaller  parts,  such  as  the 
The  new  design  is  clearly  shown  in  one  of  the  illustrations.  plates,  gussets,  angles,  center  sill  channels,  etc.,  are  prepared 
The  couplers  used  on  these  cars  are  the  M.C.B.  type  D,  in  the!  steel  shop.  Many  of  the  methods  used  in  this  depart- 
No.  5,  with  6-in.  by  8-in.  shank  and  Q^^^-in.  butt,  attached  ment  have  already  been  described  in  these  columns.*  The 
to  the  yoke  with  a  key.     The  yoke  is  of  lJ4-in.  by  5-in.  finished  parts  are  stored  until  needed  and  are  carried  to  the 


^ s'2y- 


SecHon  Through  Door 
of-  5nd  Lafch. 


Section  Through  Do»r  erf' 
Infermediafg  Lafch. 


Plan   and    Elevation  of   E.   J.   &   E.    Hopper  Cars 


wrought  Steel.    The  draft  gear  is  the  Miner  tj-pe  A-18;  West-  erecting  shop  on  hand  cars.     A  narrow  gage  track  adjacent 

inghouse  air  brakes  are  used  with  K-2  triple  valve,  and  a  to  the  erecting  track  is  used  only  for  the  delivery  of  ma- 

10-in.  by  12-in.  air  cylinder.  teriaL 

When  starting  the  work  on  a  car  two    trucks    are    first 

METHODS  USED  IN  BUILDING  THE  CARS  rolled  into  position,  the  space  left  between  them  being  some- 

These  cars  are  being  built  in  the  company's  shops  at  Joliet  what  greater  than  the  length  of  a  car.    The  material  for  the 

at  the  rate  of  100  cars  a  month.      The  methods  used  in  han-  -See  Railway  Mechanical   Engineer,  issue  of  October.  1917.  page  563. 
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center  sills  and  bolsters  is  placed  next  the  trucks,  with  the 
parts  for  the  main  floor  metnbers  between.  The  two  center 
sill  channels,  bolster,  side  bearings  and  center  plate  are 
assembled  on  horses.  When  completed  these  units  are  raised 
bv  a  chain  hoist  and  lowered  onto  the  trucks  as  shown  in 
Fig.  1. 

The  A-frames  for  the  floor  members  are  bolted  to  the 
angles  extending  along  the  side  of  the  floor  and  the  floor 
sheets,  dump  arm  covers,  and  top  angles  are  riveted  into  place 
(see  Fig.  2).    The  floor  section  is  then  raised  by  chain  hoists, 


and    an    M.    C.    B.    billing    force    will    still    be    required. 

The  writer  has  given  this  matter  consideration  and  would 
be  in  favor  of  the  abolition  of  charges  for  repairs,  if  an 
equitable  substitute  were  offered  whereby  the  spirit  of  M. 
C.  B.  Rule  No.  1  could  be  kept  alive,  but  cannot  become 
reconciled  to  the  fact  as  it  appears,  that  by  removing  the 
charges  for  repairs  to  the  "other  fellow's  equipment,"  it 
must  follow  that  the  incentive  to  maintain  care  as  required 
by  M.  C.  B.  Rule  No.  1,  is  removed. 

Under  Government  control,  practically  all  of  the  railroads 


Arrangement  of  Door  Operating  Mechanism  for  the  Elgin,  Jollet  &  Eastern  Hopper  Cars 


the  center  sills  and  lx)lsters  are  rolled  into  place  and  riveted 
to  the  floor  members.  The  end  sills,  couplers  and  side  gusset 
plates  are  next  applied  as  shown  in  Fig.  3,  and  the  sloping 
ends  of  the  floor  are  put  in  place. 

The  sides  are  assembled  on  horses,  together  with  the  side 
sills.  When  finished  they  are  hoisted  by  chain  blocks  sus- 
pended from  trolleys  running  along  both  sides  of  the  track. 
The  partly  finished  car  is  run  down  the  track  between  the 
sides,  and  they  are  hoisted  to  position  and  riveted  in  place. 
The  ends  are  then  applied  and  the  car  is  ready  to  be  run  to 
another  track  for  the  application  of  the  hopper  doors,  door- 
operating  mechanism,  brake  rigging,  etc.  Although  only  one 
track  is  used  for  the  main  erecting  operations,  no  difficulty 
has  been  experienced  in  keeping  up  an  average  output  of  five 
cars  per  day. 

SHOULD    THE    MASTER    GAR    BUILDER'S 

REPAIR  CARD  BE  ABOLISHED  DURING 

THE  PERIOD  OF  THE  WAR 

BY  E.  A.  SWEELEY 
Master  Car  Builder,  Seaboard  Air  Line 

It  has  been  suggested  by  various  mechanical  and  oper- 
ating officers  that  during  the  period  of  federal  control  of 
the  railroads,  the  ]SL  C.  B.  code  of  interchange  rules 
be  suspended  and  used  merely  as  a  reference  as  to  what 
defects  or  conditions  constitute  a  menace  to  safe  oi)jration 
and  that  charges  for  repairs  to  equipment,  which  under  the 
individual  ownership  were  considered  foreign,  be  discon- 
tinued. 

The  suggestion  is  one  that  is  worthy  of  consideration  by 
all  operating  officers,  and  to  carry  it  out  successfully  a  plan 
must  be  devised  whereby  it  would  be  found  practicable  to 
discontinue  the  "swapping"  of  repair  cards  and  still  keep 
alive  the  spirit  of  M.  C.  B.  rule  No.  1,  which  reads  as  fol- 
lows. "Each  railroad  company  must  give  to  foreign  cars 
while  on  its  line,  the  same  care  as  to  inspection,  oiling,  ad- 
justing and  repairs,  that  it  gives  to  its  own  cars." 

In  recommending  the  abolition  of  the  M,  C.  B.  repair 
charges,  some  thought  must  be  given  to  the  repairs  which  it 
will  be  necessary  to  make  to  cars  of  private  lines  and  short 
lines,  which  are  not  under  government  control,  and  the 
equipment  of  Canadian  and  Mexican  Railroad  companies. 
A  portion  of  the  equipment  handled  will  be  in  this  class 
and  the  handling  of  this  equipment  will  necessitate  repairs 


are  being  operated  as  a  unit.  The  principal  object  of  the 
railroad  officers  is  to  help  win  the  war,  but  at  the  same 
time  the  fact  remains  that  the  railroads  are  private  prop- 
erty, borrowed  by  the  government  to  help  win  the  war,  and 
there  is  no  doubt  that  it  is  the  intention  of  the  government 
to  return  this  property  to  the  owners  in  at  least  as  good 
condition  as  when  borrowed.  This,  it  is  believed,  will  not 
be  the  case,  if  the  charges  for  repairs  are  eliminated. 

It  would  appear  to  the  writer,  after  studying  this  matter 
from  ever)'  angle,  that  it  would  not  be  to  the  best  interest 
of  the  railroads,  or  of  the  government  itself,  to  eliminate 
the  charges  for  repairs  to  freight  cars,  other  than  those 
owned  by  the  road  making  the  repairs. 

As  all  of  the  discussions  which  have  thus  far  been  held 
in  regard  to  the  elimination  of  charges  for  repairs  to  freight 
cars  were  made  with  the  end  in  view  that  man  power  be 
conserved  and  expenditures  cut  down,  the  thought  has  of- 
fered itself  that  the  most  practical  solution  to  this  problem 
would  be  to  establish  regional  billing  departments,  having  a 
number  of  such  departments  to  act  as  clearing  houses  in 
convenient  locations  in  different  parts  of  the  countr\f  and 
have  the  repair  cards  for  all  railroads  sent  to  the  various 
clearing  houses.  The  repair  bills  could  be  made  up  monthly 
as  they  are  now  handled  in  the  auditing  departments  of 
the  several  railroads  and  an  annual  adjustment  of  the  re- 
pair bills  between  the  several  railroads  could  be  made. 

This  plan  would  divert  to  other  fields  of  occupation, 
many  men  and  women  who  are  now  engaged  in  preparing 
M.  C.  B.  bills,  checking  cars,  auditing  bills  and  preparing 
vouchers.  In  addition  to  this  a  large  amount  of  stationery 
would  l)e  saved  annually  and  the  spirit  of  M.  C.  B.  rule 
No.   1   would  be  preserved  intact. 


Wake  Up! — Thus  far  we  are  certain,  the  Germans  haven't 
invented  any  long  range  gun  that  will  carr\'  across  the 
Atlantic.  But  it  would  require  such  a  gun  to  awaken  some 
Americans  to  the  realization  that  we  are  in  this  war — Utica 
Herald-Dispatch. 

British  Ambulance  Tr.\ixs  for  the  U.  S.  Army. — 
The  Great  Western  of  England  has  supplied  104  locomotives 
and  over  4,000  cars  for  the  railways  overseas.  It  is  building 
two  ambulance  trains  for  the  United  States  troops  in  Europe. 
Altogether  fifteen  such  trains  are  being,  or  have  been  built 
by  British  railways. — The  Engineer,  London. 


Standard  Steel  Sheathed  Box  Car 

Specifications   and   Designs   Similar  to   Other   Box 
Gars,  Wood  Lining  Provided   on   Sides  and   Ends 


THE  Railroad  Administration  issued  early  in  April 
specifications  and  drawings  for  a  50-ton  steel  frame, 
steel  sheathed  box  car  having  an  estimated  weight  of 
46,000  lb.  Since  that  time,  however,  representatives  of  the 
War  Industries  Board,  the  Shipping  Board  and  the  Rail- 
road Administration,  meeting  in  joint  conference,  decided 
that  the  Shipping  Board,  the  Army  and  the  Nav)'  will  have 
priority  over  the  railroads   in  their  requirements   for  steel. 
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Plain  Steel  End  for  the  Standard  Steel  Box  Car 

As  a  result  the  all-steel  box  cars,  which  are  described  below, 
will  not  be  built  at  tliis  time  and  less  steel  than  was  origi- 
nally planned  will  be  used  in  other  types  of  cars. 

The  details  of  the  steel-sheathed  box  cars  are  as  nearly 
as  possible  the  same  as  the  other  standard  box  cars,  which 
were  described  on  page  189  of  the  April  issue.     The  under- 


mentioned above.     This  car  is  to  be  carried  on  the  standard 
50-ton  truck  and  has  the  following  general  dimensions: 

Length    inside      40  ft.  71^  in. 

Width    inside*    8  ft.  6      in. 

Height    inside*    9  ft.  0      in. 

Length    over    striking    plate* 42  ft.  IVj  in. 

Width    over    roof    sheets 8  ft.  8U  in. 

Width   over    side   plates 9  ft.  4      in. 

Width    over    all 10  ft.  0      in. 

Height  from  rail  to  top  of  car  at   eaves 12  ft.  9      in. 

Height  from  rail  to  top  of  brake  mast 14  ft.  2A  in. 

Height  jfrom   rail  to   top  of  running  board 13  ft.  1%  in. 

Distance  center  to  center  of   trucks* 31  ft.  154  in. 

Height  (from   rail    to  center  of   coupler* 2  ft.  lO'/S  in. 

Height  Iroin  rail  to  bottom  of  center  sill* 2  ft.  4'/S  in. 

Estimated    weight     46,000  1b. 

'These   dimensions   are   Cf>nimon   to   the  other  box   cars. 

Underframe. — The  underframe  is  very  similar  to  that 
used  for  the  single  sheathed  l)Ox  car,  having  12-in.  channel 
center  sill^  with  a  20^-in.  by  ^-in.  cover  plate,  9-in. 
channel  side  sills,  j^-in.  pressed  steel  floor  supports,  pressed 
steel  diaphragm  bolsters  and  5/16-in.  pres.sed  steel  comer 
braces.  The  crossbearers  are  the  same,  with  the  exception 
of  the  cover  plates,  which  are  slightly  heavier  for  these  cars. 
The  end  sills  are  6-in.  by  4-in.  by  ^-in.  angles,  on  the  out- 
side of  which  is  riveted  the  steel  end.  The  draft  sills  are 
practically  identical  with  those  of  the  other  box  cars,  the 
only  change  being  in  unimportant  details  made  necessary  for 
supporting  the  steel  sheathing  of  the  car.  On  account  of 
the  similarity  in  the  designs  of  the  underframes  a  repro- 
duction of  the  underframe  for  this  car  is  not  shown. 

Superstructure. — The  designs  for  this  car  call  for  a  }4,- 
in.  steel  sheathing  with  a  13/16-in.  lining  at  the  sides  and 
ends,  and  a  steel  roof  of  3/32-in.  plates.  The  same  de- 
signs of  steel  ends  are  permitted  as  for  the  other  box  cars. 
The  side  framing  is  well  illustrated  in  the  view  showing 
the  general  plan  of  the  car  body.  There  are  six  pressed 
steel  posts  on  each  side  of  the  car  made  from  H-in-  plate. 
These  are  S  in.  wide  and  S}^  in.  deep.  In  addition  to  these 
there  are  eight  3-in.  by  35^-in.  wooden  side  posts  to  which 
is  nailed  the  inside  lining.  The  end  posts  for  the  plain 
end  construction,  which  are  showTi  in  one  of  the  illustra- 
tions, are  pressed  from  34 -in.  plate  and  are  l^^i  in.  wide 
by  3>4  in;  deep.  The  comer  posts  are  of  wood.  The  side 
plates  arej  4-in.,  10.3-lb.  Z-bars,  to  which  are  riveted  the 
side  sheathing  and  the  roof  sheets.  The  end  plate  is  a  5 -in. 
by  3-in.  by  5/16-in.  angle. 

There  a|re  two  designs  of  roof  pemiitted,  that  shown  in 


One  Type  of  Roof  Construction  Permitted  on  the  Steel  Sheathed  Box  Car 


frame  is  practically  a  duplicate  of  the  single  sheathed  car,  the  general  plan  and  one  shown  in  the  roof  section  which 

several  of  the  door  details  are  the  same  and  the  draft  sill  has  been  reproduced.     In  both  cases  a  3/32-in  roof  sheet 

is  the  same  with  the  exception  of  minor  changes  necessi-  is  required.     A  pressed  steel  carline  is  used  on  the  arrange- 

tated  by  the  design  of  the  car.     The  body  specifications  are  ment  shown  in  the  general  plan  and  the  running  board  is 

the  same  as  those  for  the  box  cars  described  in  the  article  supported  by  angles  bolted  to  a  pressed  angle  cur^'ed  to  con- 
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Steel  Door  for  the  United  States  Standard  Steel  Box  Car 
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form  to  the  contour  of  the  roof.     In  the  other  plan  the  roof  indicated  in  the  drawinsfs.     The  door  framing  is  made  up 

sheets  are  su[)ported  hy  outside  carlines  pressed  from  5/16-  of  a  1)4 -in.  by  l>4-in.  by  1^-in.  by  3/16  in.  Z-bar  at  the 

in.  steel,  which  also  support  the  running  board.  front,  top  and  bottom,  and  by  a  3-in.  by  2-in.  by  3/16-in. 

An  all-steel  door  of  the  underhung  type  is  used,  providing  angle  at  the  back.     The  rollers  are  carried  on  a  Zy^-m.  by 

an  opening  6  ft.  wide  by  8  ft.  5-11/16  in.  high.    This  door  l^-in.  by  ^-in.  angle.     There  are  many  of  the  details  of 

is  made  up  of  three  pieces  of  Xo.   15  gage  steel,  pressed  as  the  door  common  to  the  doors  used  on  the  other  box  cars. 

Freight  Car  and  Tender  Truck  Bolsters 


An  Explanation  of  the  General  Principles  Involved 
in  the  Design,  Loading  and  Testing  of  Truck  Bolsters 

BY  G.  S.  CHILES  AND  R.  G.  KELLEY 

PART  II* 


IT  will  be  recalled  th4t  the  value  of  tlie  section  modulus 
as  derived  from  thd  formula  from  which  curve  8  of 
P'ig.  3  was  plotted  Was  slightly  less  at  the  side  bearing 
in  all  three  examples  Oi  side  bearing  spacing  and  that  it 
was  considerably  less  ti?>ward  the  center  of  the  bolster.  At 
some  points,  as  for  exahiple,  in  the  region  from  17  in.  to 
26  in.  from  the  supports,  in  the  case  where  the  spread  of 
the  side  bearings  was  assumed  to  be  50  inches,  the  section 
modulus  as  derived  froAi  the  formula  is  greater  than  that 
which  obtains  from  the  use  of  the  method  which  requires 
that  the  bolster  be  desired  to  carry  either  the  entire  load 
at  the  center  plate  or  oniJ-half  of  the  load  at  the  center  plate 
and  one-half  at  either  iSide  bearing.  The  fibre  stress  for 
this  combined  method  Oi  loading  was  limited  to  a  value 
of  9,000  pounds  per  sqUare  inch  as  compared  with  12,500 
for  the  formula  method.  Varying  the  fibre  stress  of  either 
method  would  alter  the  Required  section  motlulus  but  would 
not  affect  the  general  slt)pe  of  the  diagrams  to  any  appre- 
ciable extent. 

Having  considered  the  loads  reactions,  bending  moments, 
etc.,  incident  to  the  design  of  bolsters  along  practically  the 
same  lines  followed  in  tne  design  of  the  M.  C.  B.  axles,  a 
study  of  Fig.  9  may  Ikring  cut  some  points  of  interest. 
In  this  figure,  diagrams  t  and  8  are  the  same  as  those  shown 
in  Fig.  3,  the  former  be\ng  plotted  for  a  center  plate  load 
of  73,000  lb.  an'd  an  allowable  fibre  stress  of  9,000  11).  per 
sq.  in.  and  the  latter  ioi  a  center  plate  load  of  73,000  lb. 
and  an  allowable  fibre  st^-ess  at  the  center  of  12,500  lb.  per 
sq.  in.  A  curve  similar; to  curve  8  may  be  formed  by  as- 
suming a  load  of  73,000  lb.  to  act  at  the  center  plate  and 
by  reducing  the  12,500  lo.  fibre  stress  at  the  center  and  at 
the  points  of  support, .  the  stress  approaches  a  limiting 
value  which  is  only  one-lKilf  the  value  at  the  center  or  6,250 
lb.  per  sq.  in. 

Diagrams  13,  14  and  15  of  Fig.  9  are  derived  from  the 
bending  moment  diagraihs  of  the  corres])onding  numbers 
plotted  in  Figs.  7  and  8»  It  will  be  remembered  that  the 
vertical  load  was  increased  26  per  cent  in  order  to  com- 
pensate for  vertical  oscillation  and  that  a  horizontal  force 
etjual  in  amount  to  0.4  t)f  this  total  load  was  assumed  to 
act  at  a  point  72  in.  abo^e  the  top  of  the  rail.  In  plotting 
the  section  moduli  diagrams  for  the  bending  moment  dia- 
grams 13,  14  and  15,  it  \*as  decided  to  employ  a  fibre  stress 
which  would  give  a  section  modulus  at  the  center  of  the 
bolster  approximating  thjit  of  formula  8  and  it  was  found 
that  a  working  fibre  stress  of  18,000  lb.  per  sq.  in.  would 
meet  this  requirement  iftasmuch  as  the  resulting  section 
modulus  for  diagrams  L^.  14,  15  would  be  123.8,  111.7 
and  107.9  respectively,  aft  compared  to  112.4  derived  from 

the  formula  used  in  plotting  diagram  8.     Those  sections  of 

f\ 

*The  first  part  of  this  article  appeared  in  the  April  Railway  Mechanical 
Engineer,  anH  for  jfreatcr  convenience  the  figures  are  numbered  consecu- 
tively   from    the    beeinning.  ■ 

I. 
» 
I 
I 

» 


these  diagrams  which  are  included  between  the  center  line 
of  the  bolster  and  the  points  where  they  intersect  diagram 
1,  are  drawn  in  with  broken  lines  in  order  to  emphasize 
tiiem  and  to  bring  out  more  clearly  the  contrast  between 
them  and  diagram  1. 

In  case  of  the  side  bearings  having  a  spread  of  50  inches, 
tl;c  value  of  the  section  modulus  at  the  side  bearings  would 
be  76.4  according  to  diagram  13,  whereas  it  would  be  65.0 
according  to  the  formula  of  diagram  8.  For  the  60-in. 
spacing,  diagram  14  requires  a  section  modulus  of  45.4 
as  against  44.2  for  diagram  8.  For  the  64-in.  spacing  the 
value  of  the  section  modulus  according  to  diagram  15  is 
34.1  while  according  to  diagram  8  it  becomes  34.7.  Thus 
a  bolster  having  a  50-in.  side  bearing  spacing,  designed  in 
accordance  with  the  formula  employed  in  plotting  diagram 
8  and  based  upon  a  fibre  stress  of  12,500  lb.  per  sq.  in., 
would  be  subjected  to  a  fibre  stress  of  21,150  lb.  per  sq. 
in.  at  the  side  bearing  under  a  loading  such  as  that  as- 
sumed in  designing  axles.. 

Similarly,  the  fil>re  stress  at  the  side  bearing  would  reach 
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Fig.  9 — Section    Modulus    Diagram 


a  value  of  18,500  lb.  in  the  case  of  the  60-in.  side  bearing 
spacing  and  a  value  of  17,650  lb.  in  the  case  of  the  64-in. 
spacing.  The  design  of  M.  C.  B.  standard  axles  is  based 
upon  a  working  fibre  stress  of  22,000  lb.  per  sq.  in.,  but 
as  it  is  questionable  as  to  whether  bolsters  are  ever  sub- 
jected to  any  such  loading  in  actual  service  as  that  assumed 
by  the  1896  M.  C.  B  Axle  Committee,  it  may  be  of  interest 
to  consider  briefly  the  method  of  reasoning  by  which  they 
reached  their  conclusions. 

In  the  course  of  a  series  of  experiments  with  four  wheel 
cars  on  the  Prussian  State  Railways,  Wohler  ascertained 
that  the  weight  on  the  journal  was  increased  about  37.5  per 
cent  by  the  forces  set  up  by  the  vertical  oscillations  of  the  car, 
thus  making  the  resulting  maximum  load  137.5  per  cent  of 
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the  normal  weight.  The  M.  C.  B.  Committee  on  axle  design 
referred  to  above,  endeavored  to  contirm  Wohler's  results 
bv  experiments  with  the  ordinary,-type  of  eight  wheel  cars 
in  service  on  American  Railways,  A  thirty-ton  capacity 
box  car,  equipped  with  the  Fox  type  of  truck  was  selected 
and  the  total  static  or  normal  load  carried  at  each  axle 
al)0ve  the  springs  was  determined  and  found  to  be  23,588 
pounds  or  11,794  pounds  per  spring.  The  springs  were 
calibrated,  a  recording  mechanism  which  would  register  the 
maximum  compression  of  the  spring  applied,  and  the  car 
was  then  run  over  the  Pennsvlvania  Railroad  from  Renova, 
Pa.,  to  Canandaigua,  N.  Y.,  and  return,  a  total  distance  of 

.>98  miles.     As  the  result  of  the  observations  made  during 
this  test  run,  it  was  found  that  the  average  maximum  com- 
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Fig.   10 — Section   Modulus   Diagram    Based   on   Bending    IN^oments 

of    Fig.    5 

pression  of  the  eight  springs  was  19,469  lb.  or  167  per  cent 
of  the  normal  load  and  that  the  maximum  compression  for 
any  one  spring  was  23,403  lb.  or  198  per  cent  of  the  normal 
load. 

The  value  of  the  horizontal  force  equal  to  0.4  the  vertical 
static  load  or  center  plate  load,  was  found  to  be  sufficient 
to  almost  entirely  relieve  the  weight  on  one  rail,  i.  e.,  to 
almost  overturn  the  car.  This  vajue  of  the  horizontal  force 
was  therefore  accepted  as  the  maximum  value;  the  maxi- 
mum calculated  pressure  on  one  spring  due  to  the  combined 
static  load,  and  this  assumed  horizontal  force  is  equal  to 
18,573  lb.  The  difference  between  this  maximum  calcu- 
lated pressure  of  18,573  lb.  and  the  maximum  compression 
of  23,403  lb.  measured  on  one  spring  during  the  experimen- 
tal trip,  or  4,830  pounds,  was  regarded  as  being  due  to  the 
vertical  oscillation  which  is  equal  to  41  per  cent  of  the 
static  load  on  each  spring.  This  would  not  necessarily  be 
the  actual  vertical  oscillation,  but  it  was  considered  to  be 
the  value  of  the  maximum  vertical  oscillation  when  the 
horizontal  force  was  a  maximum.  The  moments  obtained 
by  the  above  method  (Reuleaux)  provided  for  an  axle  larg- 
er in  diameter  in  the  center  than  the  method  wherein  the 
load  is  assumed  to  be  198.4  per  cent  of  the  normal  load, 
Avhile  the  method  which  takes  into  consideration  the  action 
of  a  horizontal  force  equal  in  amount  to  0.4  the  vertical 
static  load,  provides  for  a  larger  diameter  both  at  the  wheel 
seat  and  also  at  the  center  of  the  axle,  than  would  be  the 
case,  were  all  the  registered  spring  load,  less  that  due  to 
the  static  load,  considered  as  being  due  to  vertical  oscil- 
lation.    Such  would  not  be  the  case,  as  regards  the  bolster. 

If  all  the  registered  spring  load  is  assumed  to  be  due  to 
vertical  oscillation,  the  resulting  static  load  would  be  198.4 
per  cent  of  the  normal  load  and  the  bending  moment  at  the 
center  of  the  bolster  would  be  198.4  per  cent  of  the  normal 
moment.  Assuming  an  allowance  of  26  per  cent  of  the 
static  or  center  plate  load  for  vertical  oscillation  and  a 
liorizontal  force  equal  to  0.4  this  value,  as  was  the  case  in 
plotting  diagrams  13,  14  and  15  of  Figs.  7  and  8,  the  per 
cent  of  increase  in  the  bending  moment  at  the  center  of  the 


bolster,  \vill  be  found  to  vary  from  138  to  159  per  cent  of 
the  normal  bending  moment.  These  values  are  tabulated 
in  the  third  or  lower  line  of  Table  II. 

Table  III  is  abstracted  from  a  paper  entitled  "Some 
Experiments  to  Determine  the  Force  on  a  Truck  Side  Frame 
and  Stre9.ses  Produced  by  these  Forces,"  which  was  deliv- 
ered before  the  Railway  Club  of  Pittsburgh,  Feb.  22,  1915, 
by  Professor  Louis  E.  Endsley  of  the  University  of  Pitts- 
burgh. 

In  these  tests,  the  truck  springs  of  the  Pennsylvania 
standard  H-21  Hopper  Car  were  calibrated  and  a  record 
made  of  tlie  maximum  compression  of  the  springs  under  each 
end  of  the  bolster,  this  maximum  pressure  for  each  test  is 
tabulated  in  column  5  of  Table  III.  The  maximum  direct 
vertical  pressure  in  per  cent  of  the  normal  load,  is  recorded  in 
column  6;  these  values  being  obtained  by  dividing  the  values 
of  columri  5  bv  those  of  column  4.     Ii  will  be  noted  that  this 
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Table  III — ^Results  of  Tests  to  Determine  the  Maximum  V'ektical  Pres- 


sure Coming  ox  Truck  Side  Frame 


Test 
1 
1 

2 

3 
4 
5 
6 


Normal  load 
liitid  of  Load  on  on  truck 

strv'ce  car  side  frame 

12  3  4  . 

Local      None  8.175  lb. 

Local       None  8,175  lb. 

Local       66,0f^O  lb.  24,675  lb. 

Local      66.000  lb.  24,675  lb. 

Through   freight...    91.000  lb.  30.925  1b. 

ThrouRJi   freight...   91,000  1b.  30,925  1b. 

Througfi    freight...    91.000  1b.  30.925  1b. 


Maximum 
pressure  on 
side  frame 

5 
16,400  lb. 
15,800  lb. 
52,800  lb. 
45,000  lb. 
66,600  lb. 
76,000  lb. 
60.000  lb. 


Maximum 

load  in 

per  cent 

of  normal 

6 

200. 

193. 

214. 

182. 

216. 

246. 

194. 


,  I 

maximurti  load  ranged  from  182  per  cent  to  246  per  cent 
of  the  n(}>rmal. 

In  thel  course  of  three  of  the  round  trips  between  Pitts- 
burgh ai^d  Alliance,  the  Standard  M.  C.  B.  springs  which 
are  designed  to  go  solid  at  64,000  lb.  went  solid  several 
times  duHng  each  trip  of  eighty  (SO)  miles.  The  load  on 
the  truck  side  frame  during  these  tests  was  30,925  lb.,  so 
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Fig.    11 — Method    of    Loading     Bolster    for    Test 

that  a  fprce  of  over  207  per  cent  of  the  normal  load  was 
not  uncoinmon.  Four  new  sets  of  springs,  having  a  capac- 
ity of  104,000  pounds  were  then  substituted  and  the  results 
obtained!  during  three  additional  round  trips  are  set  down 
in  the  last  three  lines  of  Table  3,  the  data  for  the  first  four 
tests  recorded  in  this  table  being  obtained  when  the  car  was 
equipped  with  the  64,000  lb.  capacity  springs.  Prof.  Ends- 
ley  calle^  attention  to  the  fact  that  the  results  indicated  very 
clearly  that  the  standard  100,000  lb.  capacity  M.  C.  B. 
springs  do  not  have  sufficient  capacity,  as  the  forces  of  over 
70,000  Jb.  were  not  unusual  with  a  normal  load  of  30,925 
lb.  on  each  frame. 

As  the  maximum  load  exceeded  216  per  cent  of  the  nor- 
mal load  in  one  test  only,  being  246  per  cent  in  test  No. 
6,  Prof.'  Endsley  concluded  that  a  load  equal  to  220  per 
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cent  of  the  normal  Ibad  on  the  frame  would  be  a  conserva- 
tive figure  for  the  design  of  a  freight  car  truck. 

The  maximum  loilds  in  per  cent  of  the  normal  loads  de- 
termined by  the  e.x()eriments  conducted  by  Prof.  Endsley, 
which  are  tabulated  in  column  6  of  Table  III,  should  be 
COTnpared  with  the  jXTcentages  given  in  Table  I,  since  they 
both  represent  the  t'eactions  at  the  end  of  the  bolster  in 
terms  of  the  normal  load.  For  a  vertical  or  center  plate 
load  of  7.>,000  lb.  ijlnd  a  horizontal  force  equal  to  0.4  of 
this  load  or  29,200  li).  assumed  to  act  46  in.  above  the  cen- 
ter bearing,  the  ma>iimum  calculated  reactions  are  205  per 
cent,  209  per  cent  aild  221  per  cent  of  the  normal  reactions 
respectively,  the  greajter  value  being  that  for  the  50-in.  side 
bearing  spacing.  .%  previously  pointed  out,  in  order  to 
design  a  bolster,  it  i>;  essential  not  only  to  know  the  maxi- 
mum reaction  to  whi^h  it  will  l)e  subjected,  but  also  to  know 
what  per  cent  of  thift  reaction  will  l)e  due  to  vertical  o.scil- 
lation.  If  the  react^n  at  each  end  of  the  bolster  were  re- 
corded simultaneously-,  then  it  would  be  possible  to  deter- 
mine the  exact  relation  between  the  vertical  oscillation  and 
the  horizontal  force,  •  both  as  regards  the  amount  and  also 
the  time  of  action,  Imt  until  such  experimental  data  is  ol)- 
tained,  it  is  necessary  to  assume  some  such  relation.  Since 
the  system  of  loadirtp  which  deals  with  a  combination  of 
center  plate  load  of  |3,000  lb.  and  a  horizontal  force  equal 
to  0.4  of  the  center  jllate  load  or  29.000  lb.,  acting  through 
an  arm  of  46  in.,  setji  up  reactions  which  approximate  those 
of  Prof.  Endsley's  ^periments,  we  have,  in  view  of  this 
fact,  constructed  section  modulus  diagram,  Fig.  10,  which 
is  the  same  general  type  as  Fig.  9.  In  determining  the  sec- 
tion moduli,  tlie  valiJes  for  the  l)ending  mcments  of  Fig.  5 
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Fig.  12 — Bending   IVlCment  Diagram  Shown  at  9,  Fig 


were  used  and  diagran-fc  developed  for  the  three  side  bear- 
ing spacings,  the  numbeh  9,  10,  11  referring  to  the  bending 
moment  curves  of  Fig.  b  of  the  same  number. 

As  was  the  case  in  Constructing  the  diagrams  of  Fig.  9, 
which  were  based  upon  ^n  assumed  fibre  stress  which  would 
provide  for  a  section  nlodulus  at  the  center  of  the  bolster 
approximating  the  same,  as  that  obtained  by  use  of  the  for- 
mula used  in  plotting  diagram  8,  a  fibre  stress  was  assumed 
in  order  to  plot  9,  10  ar^jl  11  of  Fig.  10.     It  was  found  that 


with  a  fibre  stress  of  14,000  lb.  per  sq.  in.,  the  section 
moduli  at  the  center  of  the  bolster  were  126.3,  114.0  and 
110.1  for  the  three  side  bearing  spacings  as  compared  to 
112.4  by  the  formula  in  which  a  12,500  lb.  stress  was  used. 
The  reaction  for  the  bolster  subjected  to  the  combined  action 
of  a  direct  center  plate  load  of  7.5,000  lb.  and  a  horizontal 
force  equal  in  amount  to  0.4  of  this  load  and  whose  side 
Ijearings  have  a  spread  of  50  in.  is  equal  to  221  per  cent 
of  the  normal  reaction  which  is  practically  ecjuivalent  to 
the  220  per  cent  sugge.'ited  by  Prof.  Endsley,  and  as  it  is 
our  understanding  that  the  side  l)earings  on  the  hopper  car 
used  in  the  experiments  conducted  by  Prof.  Endsley  were 
spaced  50  in.  apart  or  the  same  as  one  of  our  assumed 
spacings,  we  have  plotted  the  diagrams  of  Fig.  10,  for  a 
fibre  stress  of  16,000  lb.  since  the  resulting  values  for  the 
section  moduli,  for  the  bolsters  having  tlie  same  side  bear- 
ing spacing,   check   with   the   formula   .•^hown    in   the   upper 


Fig.   13 — Proposed    Method   of  Testing    Bolsters 

part  of  the  figure.  Based  u{)on  a  fibre  stress  of  16,000  lb. 
per  sq.  in.,  values  for  section  moduli  at  the  center  of  the 
bolster,  as  Fig.  5,  are  110.5,  99.7  and  96.4,  respectively, 
which  of  course,  are  slightly  less  than  those  for  the  14,000 
lb.  fibre  stress.  At  the  side  bearings  for  the  16,000  lb. 
stress,  we  obtain  the  values  of  68.2,  40.4,  and  30.4,  as  com- 
pared to  65.0,  44.2  and  34.8  by  the  formula  method.  The 
fact  that  these  values  approximate  each  other  very  closely 
at  the  side  bearings,  becomes  more  evident  when  the  fibre 
stress  is  determined  from  the  moments  of  Fig.  5  and  the 
section  moduli  oljtained  from  the  formula,  the  stresses  l)eing 
16,800,  14,650  and  14,000  re.«^pectively,  for  the  50-in.,  60- 
in.   and  64-in.  spacing. 

In  purchasing  truck  bolsters,  it  is  the  practice  of  some 
railroad  companies  not  to  specify  the  method  according  to 
which  the  bolsters  shall  be  designed  l)Ut  rather  to  require 
that  the  finished  bolster  shall  undergo,  in  a  satisfactory 
manner,  certain  tests  commonly  known  as  "design  tests." 
Others  require  that  the  bolster  be  built  according  to  a  speci- 
fied method  of  design  as  well  as  that  the  finished  l)olster 
meet  certain  specified  tests,  while  others  merely  require  that 
the  Ijolsters  be  furnished  in  accordance  with  drawings  sub- 
mitted by  the  railroad  company.  Examples  of  the  practice 
first  mentioned  are  illustrated  by  the  following  sample  speci- 
fication. 

DESIGN 

"1. — On  receipt  of  approved  drawings  for  new  designs 
the  manufacturer  will  make  a  sufficient  number  of  bolsters 
and  truck  sides  for  the  purpose  of  making  a  design  test. 
.\fter  the  manufacturer  has  determined  that  samples  are 
in  accordance  with  drawings  and  that  the  design  is  satis- 
factory, he  shall  present  not  less  than  four  additional  sam- 
ples for  a  final  design  test.  The  final  design  test  is  to  be 
made  upon  a  suitable  testing  machine  at  the  manufactur- 
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ers'   works   in   the  presence   of   the   railroad    representative. 

"2. — The  samples  used  in  the  final  design  test  will  not 
be  so  distorted  that  they  cannot  be  shipped  on  order. 

"3. — After  a  new  design  is  once  tested  as  provided  for 
ill  paragraph  No.  1  and  the  design  found  satisfacton.-,  no 
additional  design  tests  will  be  required  unless  the  design 
i>  subsequently  changed,  revised  or  modified. 

"4, — The  test  loads  herein  specified  are  applicable  only 
to  a  normal  design  of  truck  bolster  and  truck  side. 

"5. — A  normal  design  of  truck  bolster  will  have  the  fol- 
lowing general  dimensions:  For  a  50-ton  capacity  car  the 
width  over  bolster  at  guides  not  less  than  13  in.,  depth  at 
center  not  less  than  14  in.  and  depth  at  ends  not  less  than 
6  in. 

"The  50-ton  truck  bolster  to  stand  the  following  prelim- 
inary  vertical    test   load,    80,000    lb.    with    a    deflection   of 
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not  over  0.0625  in.  For  a  200,000  lb.  load  the  deflection 
to  be  not  over  0.20  in.  and  pernijanent  set  not  to  be  over 
0.0625  in. 

"For  the  transverse  strength  the  test  loads  to  be  one  half 
of  the  vertical  loads  with  the  same  deflection  and  set." 

The  above  represents  a  type  of  specification  quite  gen- 
erally followed  in  such  instances  and  another  specification 
reads  as  follows: 

"For  each  200  bolsters  offered,  two  shall  be  selected  at 
random,  one  to  be  used  for  vertical  test  and  the  other  for 
transverse  test  of  strength.  If  either  test  fails,  the  bolsters 
represented  by  them  will  be  rejected." 

Still  another  specification  states  that,  "Bolsters  will  be 
selected  at  intervals,  but  not  more  than  one  in  one  hundred 
and  one,  for  physical  test  to  insure  that  the  requirements 
are  being  fulfilled.  The  supports  shall  be  4  in.  wide  and 
the  load  shall  be  applied  on  the  center  plate  in  the  vertical 
tests  and  in  the  transverse  tests  the  bearing  shall  be  12  in. 
wide  and  in  length  equal  to  the  depth  of  the  bolster. 

"Any  bolster,  or  any  lot  of  bolsters,  may  be  rejected,  which 
does  not,  or  which  do  not,  meet  all  the  requirements  of 
these   specifications." 

From  the  above,  it  is  apparent  that  in  the  case  of  vertical 
tests  it  is  customary  to  require  the  specified  load  to  be  ap- 
plied at  the  center  plate  and  the  bolster  supported  at  the 
center  of  the  spring  seats.  Thus,  while  there  is  a  tendency 
to  call  for  a  bolster  having  a  greater  relative  strength  near 
the  ends,  under  a  central  load,  or,  in  other  words,  to  dis- 
tribute the  loading  in  such  a  manner  as  to  increase  the 
bending  moment  over  what  it  would  be  in  a  case  such  as 
that  covered  by  diagram  1,  Fig.  1,  the  central  method  of 
loading  is  still  generally  adhered  to.  That  method  of  load- 
ing, wherein  one  half  of  the  load^is  assumed  to  act  at  the 
center  bearings  and  one  half  at  a  side  bearing  is  illustrated 
in  Fig.   11,  the  left  side  bearing  being  considered  in  this 
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instance  as  has  been  the  practice  throughout  this  discussion. 
This  method  has  been  employed  to  some  extent  in  strain 
gage  testing,  i.  e.,  tests  in  which  the  actual  elongation  or 
contraction  of  the  metal  over  a  predetermined  length  of  the 
member  was  measured  by  means  of  an  instrument  known 
us  a  strain  gage  in  order  to  obtain  the  actual  working  fibre 
stress.  If  the  bolster  is  loaded  at  the  center  plate  and  a 
series  of  strain  gage  readings  taken  and  the  load  then  ap- 
plied as  shown  in  Fig.  11,  i.  e.,  half  the  load  concentrated 
at  the  center  of  the  center  plate  and  the  other  half  at  the 
side  bearing,  the  stress  corresponding  to  a  system  of  loading 
representeid  by  diagrams  5.  6  and  7  of  Figs.  1  and  2,  may 
be  arrivejd  at  and  compared  with  the  calculated  stress. 
This,  ho\|iever,  is  a  laborious  process  and,  moreover,  fur- 
nishes noi  means  of  checking  by  actual  tests,  the  strength 
(deflectio^  and  set)  of  a  bolster  designed  in  accordance 
with  the  systems  of  loading  covered  by  Figs.  5,  7  and  8. 

To  bring  out  this  point,  the  l:>ending  moment  diagram 
shown  at! 9  in  Fig.  5,  has  been  selected  and  completed,  the 
entire  dialgram  being  shown  in  Fig.  12.  Now,  if  it  be  as- 
sumed thht  a  bolster  has  been  designed  from  this  diagram, 
it  would  require  a  concentrated  load  of  approximately  91.- 
800  lb.  at  the  center  to  create  a  fibre  stress  of  16,000  lb. 
per  sq.  in.  at  the  upper  and  lower  edges  of  a  section  at  the 
center  of  the  bolster.  The  resulting  bending  moment  under 
this  91,800  lb.  central  load  at  each  side  bearing  would  be 
619,918  inch  pounds  instead  of  1,090,910  inch  pounds,  as 
was  assumed  in  the  design,  some  43  per  cent  less. 

The  callculated  section  modulus  would  be  equal  to  1.090,- 
910  divided  by  16,000  or  68.2  which  if  it  is  assumed  that 
the  calculated  and  actual  stres.ses  check,  would  result  in  an 
actual  stress  of  9.090  lb.  per  sq.  in.  for  this  91,800  lb. 
central  load,  i.  e.,  the  actual  stress  at  the  side  bearing  would 
be  a  littlp  over  half  the  calculated  value  and  it  would  seem 
to  indicate  that  the  testing  of  bolsters  by  means  of  a  system 
of  central  loading  causes  bolsters  to  take  set  principally  at 
and  near  the  center,  whereas,  the  greater  part  of  the  fail- 
ures in  service,  which  many  designers  are  now  tr\'ing  to 
overcome  by  increasing  the  strength  of  the  bolsters  near  the 
ends,  is  not  checked  in  testing  and  that  testing  by  this  meth- 
od does  not  guarantee  that  the  method  of  designing  or  that 
the  bolster  itself  is  all  that  it  should  be. 

.\  proposed  method  of  testing  is  suggested  in  Fig.  13 
which  we  believe  would  be  somewhat  of  an  improvement 
over  the  method  in  which  the  load  is  applied  at  the  center. 
While  there  may  be  one  advantage  of  testing  with  a  central 
vertical  load,  in  that  the  deflection  of  the  bolster  under  a 
static  load  or  a  load  equal  to  the  static  load  plus  the  amount 
due  to  bscillation  is  obtained,  this  is  relatively  a  small 
amount,  usually  not  over  0.04  in.,  or  0.05  in.  and  it  would 
practically  be  a  fixed  amount  for  all  normal  bolsters  of  the 
same  gejieral  design.  In  testing  bolsters,  it  is  certainly 
much  more  important  to  duplicate  ser\-ice  conditions. 

By  the  system  of  test  loading  shown  in  Fig.  13,  a  bolster 
designed  from  the  moment  diagram  of  Fig.  5  and  the  moduli 
diagram!  of  Fig.  10,  can  be  loaded  in  such  a  manner  as  to 
give  a  certain  uniformly  distributed  fibre  stress. 

The  curves  for  the  calculated  stress  values  of  a  bolster 
so  designed  are  shown  in  Fig.  14,  the  values  for  the  upper 
edge  being  plotted  with  broken  lines  and  those  for  the  bottom 
or  lower  edge  with  full  lines.  Two  values  for  each  edge  are 
given  at  the  center  section  as  two  methods  are  employed  in 
determining  the  section  moduli,  i.  e.,  the  bolster  center 
in  the  Other.  The  bolster  center  plate  ring  was  not  consid- 
ered in  either  case.  The  drop  in  the  value  of  the  fibre  stress 
near  the  support  is  necessarily  true  of  all  well  designed  cast 
steel  bolsters.  Since  depth  at  the  columns  is  necessary-  to 
provide  wearing  surface,  in  addition  to  other  considerations, 
such  as  thickness  of  metal,  foundry  requirements,  and  the 
influence  on  the  design  at  other  sections,  most  bolsters  will 
exhibit  a   corresponding  decrease   in   fibre  stress  near  the 
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supports  and  thus  sUght  differences  in  the  bending  moment 
curves  for  a  distanc<f^  of,  say,  10  in.  from  the  center  of  the 
support,  are  not  of  j^reat  importance,  provided  the  bolster 
has  good  end  depth." 

Strain  gage  readings  taken  under  this  method  of  loading, 
should  check  the  calciilated  stresses.  Any  appreciable  differ- 
ence could  be  attributed  to  the  effect  of  any  irregular  or 
abrupt  sections.  Thi^  furnishes  one  of  the  principal  reasons 
vvliy  design  testing  is  ^lecessary. 

Since  the  method)  of  loading  suggested  is  at  variance 
with  the  present  pracitice,  and  is  a  radical  change,  it  is  the 
intention  merely  to  suggest  the  method  rather  than  any 
detinite  test  loads,  in  case  both  the  calculated  and  actual 
test  requirements  arif^  specified,  care  should  Ije  exercised  to 
see  that  the  two  are  iSn  harmony,  otherwise  the  more  rigid 
will  determine  the  filial  design  of  the  bolster  and  the  less 
rigid  might  as  well  b^  omitted  from  the  specifications.  For 
illustration,  let  it  be  Kssumed  that  a  bolster  must  meet  the 
design  specifications  of  Example  4  and  the  test  requirements 
quoted  above  in  which  Ihe  deflection  under  a  load  of  200,000 
pounds,  must  not  exctJed  0.20  in.  and  the  permanent  set 
not  exceed  0.625  in.  ^7ow,  tliree  conditions  must  be  met: 
first,  the  calculated  fil^e  stress  must  not  exceed  9,000 
pounds  per  square  inch*  second,  the  deflection  under  a  ver- 
tical test  load  of  200,ikOO  II).  must  not  exceed  0.20  in.; 
and  third,  the  permanoht  set  must  not  exceed  0.625  in.; 
at  this  load.  In  this  insTOnce  there  are  three  vertical  require- 
ments which  the  bolster  Imust  meet  in  order  to  be  accepted, 
but  in  case  any  one  of  file  three  becomes  the  limiting  con- 
dition, then  the  other  ^vo  requirements  become  valueless 
for  that  design.  This  may  appear  to  be  a  rare  occurence, 
but  unless  great  care  is 'exercised,  there  is  anything  but 
harmony  in  the  varicu?  requirements,  as  is  evidenced  by  the 
increasing  tendency  to  use  one  system  of  loading  in  design 
and  another  method  in  tSsting. 

The  preliminary  verti(|al  test  load  of  80,000  lb.  with  a 
deflection  of  not  over  0.o|25  in.  would  make  a  total  of  four 
vertical  requirements,  buw  as  a  deflection  of  0.0625  in.  for 
an  80,000  lb.  load  on  a  55)-ton  design  rarely  occurs,  we  have 
not  included  the  same  i«  the  above  paragraph.  The  same 
is  true  of  the  preliminar}^  vertical  test  loads  for  the  30  and 
40-ton  capacities,  l)ut  nc^  for  the  70-ton.  The  allowable 
deflection  for  the  preliminary  vertical  tests  is  the  same  for 
all  capacities,  i.  e.,  0.06!^  in.  The  load  for  the  70-ton  is 
usually  taken  as  130,00(l!  lb.  The  axle  for  a  50-ton  car 
is  designed  to  carry  a  lo^  of  38.000  lb.,  whereas  the  axle 
for  the  70-ton  car  is  designed  for  a  50,000  lb.  load.  The 
80,000  lb.  preliminary  -Vertical  test  load  for  the  50-ton 
bolster  is  2.1  times  the  lolid  for  which  the  axle  is  designed, 
while  the  130,000-lb.  te.stjload  for  the  70-ton  bolster  is  2.6 
times  the  axle  load.  Bas|d  on  the  axle  load,  it  is  evident 
that  the  test  loads  are  mdre  severe  for  the  70-ton  than  for 
the  50-ton  bolsters.  The  feads  for  the  70-ton  Ijolster  should 
be  105,000  lb.  and  263,000  lb.,  respectively,  to  be  in  propor- 
tion to  the  axle  loads  instelid  of  130,000  lb.  and  300,000  lb. 
as  seems  to  be  the  tendency  in  most  specifications.  In  ad- 
dition to  specifying  loads  that  are  some  23.5  per  cent  and 
14.0  per  cent  more  than  t^ey  would  be  if  based  on  the  cor- 
responding axle  loads,  the*  depth  of  the  Ijolsters  for  70-ton 
cars  is  not,  as  a  rule  proportionately  increased. 

The  required  section  moduli  as  determined  by  the  two 
methods,  i.  e.,  by  the  formhla  of  Fig.  3  and  by  the  bending 
moment  diagram  of  Fig.  12»  assuming  a  filjre  stress  of  16,000 
lb.  per  sq.  in.,  are  .'let  fortlt  in  Table  IV.  At  the  side  bear- 
ing.^ which  are  located  IPA  in.  from  the  points  of  sup- 
ports, the  section  moduli,  according  to  the  formula  of  Fig. 
3.  will  be  found  to  l)e  65.0,  as  against  68.2  by  the  proposed 
method.  From  a  point  1(^-3  s  in.  from  the  points  of  sup- 
ports to  the  center  line,  a  Urger  section  modulus  is  required 
i)y  the  formula,  being  112.4  at  the  center  of  the  bolster  as 
auainst  110.5,  or  a  difference  of  1.9.     The  values  obtained 


by  the  two  methods  are  in  close  agreement  at  the  side  bear- 
ings and  at  the  center.  The  proposed  method  of  loading 
and  designing  are  suggested  since  this  would  give  a  means 
whereby  the  design  could  be  checked  by  testing. 

The  following  method  may  be  used  to  determine  the  dis- 
tance b  of  Fig.  13,  which  is  the  loading  diagram  suggested 
in  connection  with  a  moment  diagram  similar  to  the  one 
shown  in  Fig.  12.  By  dividing  the  moment  at  either  side 
bearing,  by  the  distance  from  the  side  bearing  to  the  point 
of  support,  shown  as  c,  we  obtain  an  amount,  which,  for 
convenience,  will  be  termed  the  "new  reaction."     The  quo- 

Table  IV — Section  Moduli  Determined  by  Two  Methods 

Proposed  method 
Distance  Calculated  16,000  1b. 

from  by  formula  per  sq.  inch 

support  of  Fig.  3  fiber  stress 

."^Vi  in 18.2  16.4 

6       in 32.3  30.3 

10'/.  in 53.0  53.0 

13}4  in 65.0  68.2 

15      in 70.5  70.7 

16f^  in 75.3  73.0 

20      in 86.5  79.2 

2:^y2m 95.4  85.1 

27      in 102.4  91.0 

28J^  in 104.8  93.6 

31 '/^  in 108.7  98.6 

3^,'..  in 112.4  110.5 

tient  obtained  by  dividing  the  bending  moment  at  the  center 
of  the  bolster  b}-  this  new  reaction,  when  subtracted  from 
one-half  of  the  length  of  the  bolster,  is  equal  to  the  dis- 
tance b  which  locates  the  point  of  application  of  a  load 
equal  to  one  reaction.  By  way  of  illustration,  an  example 
may  be  worked  out  from  the  values  given  in  Fig.  12,  which 
are  for  the  50-in.  side  bearing  spacing.  In  this  instance 
the  bending  moment  at  either  side  bearing  is  equal  to  1,090,- 
910  in.  lb.  and  by  dividing  this  amount  by  the  distance  c, 
which  is  13.5  in.  for  the  case  in  question,  the  value  of  each 
reaction  is  found  to  be  80,808  lb.  The  quotient  obtained 
by  dividing  1,767,914  in.  lb.,  the  moment  at  the  center  of 
the  bolster,  by  80,808  lb.,  the  value  of  the  reaction  just 
determined,  is  equal  to  21.88  in.  and  represents  the  dis- 
tance from  the  points  of  support  to  the  points  of  applica- 
tion of  the  two  equal  loads,  transmitted  by  the  single  beam 
immediatelv  below  the  testing  machine  head. 

The  difference  Ijetween  38.5  in.  which  is  equal  to  one 
lialf  the  distance  between  the  bolster  supports,  and  21.88, 
which  is  the  distance  b,  is  equal  to  16.62  in.  or  approxi- 
mately 16^  in.  The  difference  between  21.88  in.  and 
13.5  in.,  which  is  the  distance  c,  is  equal  to  8.38  in.  or 
approximately  S}i  in.  This  latter  figure  represents  the 
distance  a  minus  b  shown  in  Fig.  13  and  whichever  one 
of  the  two  values  proved  to  be  the  most  convenient  to  meas- 
ure in  loading  the  bolster,  could  be  used. 

The  distance  b  for  the  60-in.  side  bearing  spacing  would 
be  17.59  in.  and  17.92  in.  for  the  64-in.  spacing.  The  total 
load  on  the  former  would  be  152,660  lb.  and  149,864  lb. 
for  the  latter,  as  compared  to  161,616  lb.  for  the  50-in. 
spacing  illustrated  in  Fig.   12. 

The  reaction  at  the  end  of  the  bolster  support  has  pur- 
posely been  termed  the  "new  reaction"  in  order  to  dis- 
tinguish it  from  the  reaction  used  to  form  the  diagram. 
Reference  to  the  upper  side  bearing  spacing  of  Fig.  4 
will  indicate  that  this  new  reaction  is  equal  to  the  maxi- 
mum reaction  shown  at  the  left  of  the  diagram.  Thus,  the 
bolster  under  a  test  load  of  161,616  pounds  will  be  sub- 
jected to  a  stress  at  both  ends  corresponding  to  that  which 
would  have  come  upon  the  left  end  under  the  conditions 
shown  in  Figs.  4  or  5. 

It  has  been  the  aim  in  the  present  article  to  outline  the 
general  principles  involved  in  the  design  and  testing  of  a 
truck  bolster  of  a  specific  capacity,  especially  as  to  the 
method  of  loading,  and  as  the  suggested  method  of  load- 
ing for  design  testing  is  entirely  new,  we  have  purposely 
avoided  giving  limiting  deflection  and  set  requirements. 
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Efficiency  and  conservation  are  especially  necessary  at  this 
time  in  solving  the  transportation  prol)lem.  We  are  engaged 
in  the  business  of  transporting  necessities  from  where  they 
are  produced  to  where  the}'  are  needed  and  the  connection  be- 
tween these  two  places  is  a  railroad,  its  motive  power,  vehicles 
for  conveyance,  tracks,  etc.  All  must  be  kept  in  good  con- 
dition.    The  locomotive  must  be  kept  as  nearly  one  hundred 
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be  long  Enough  to  take  in  the  entire  locomotive  and  tender 
and  be  equipped  with  sufficient  lighting  facilities  to  enable 
the  inspector  to  do  his  work  thoroughly.  For  greater  con- 
venience it  is  desirable  that  entrance  to  this  pit  should  be 
from  the  outside  through  a  suitable  subway. 

From  the  inspection  pit  the  locomotive  goes  to  the  engine 
house,  and  here  the  most  important  factor  is  the  organization. 
For  a  terminal  caring  for  approximately  100  locomotives  per 
24  hours,  Fig.  1  shows  an  organization  which  is  recommend- 
ed. The  organization  represented  in  Fig.  2  may  be  used 
when  it  is  desired  to  specialize  between  the  different  classes 
of  powen 

In  regard  to  the  engine  house  equipment,  about  the  most 
important  single  item  is  a  first  class  turntable  of  ample  length 
and  sufficiently  strong  in  design,  so  that  it  will  not  spring 
under  the  heaviest  load.  The  alinement  of  tracks  across  the 
table  is  important.  Every  mechanical  man  appreciates  the 
layout  of  tracks,  so  that  in  handling  locomotives  in  and  out 
of  the  house  or  moving  them  back  and  forth  for  valve  setting 
no  time  is  lost  in  shifting  the  table.  In  climates  where  con- 
siderable snow  falls  a  double  drive  is  desirable,  that  is,  a 
motor  on  each  end  of  the  table  coupled  in  multiple. 

An  engine  house  is  not  complete  unless  equipped  with  suffi- 
cient tools  to  handle  properly  and  promptly  any  work  likely 
to  come  in,  and  the  larger  terminals  should  be  supplied  with 
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Fig.  1. 

per  cent  efficient  as  possible  and  be  detained  at  the  terminal 
as  little  as  possible,  and  to  this  end  a  few  suggestions  are 
offered. 

When  the  locomotive  arrives  at  the  terminal,  the  first  op- 
eration is  the  cleaning  of  the  fire,  or  removing  it  entirely 
from  the  locomotive.  For  this  purpose  a  suitable  ash  pit  is 
necessary,  and  one  of  the  best  is  the  water  type  of  pit,  open 
on  one  side  and  containing  sufficient  water  space  to  extin- 
guish the  hot  cinders.  This  pit  should  be  provided  with  a 
gantry  crane  and  then  one  man  can  readily  sers'e  125  loco- 
motives every  twenty-four  hours,  that  is  in  handling  the  cin- 
ders. The  labor  for  cleaning  the  fires  can  be  handled  to  the 
Ijest  advantage  on  a  piecework  basis. 

After  the  fire  has  been  cleaned,  the  next  operation  is  to 
thoroughly  clean  the  machinery  and  running  gear  of  the 
locomotive  and  tender,  so  that  it  can  be  properly  inspected. 
By  improved  devices  which  are  jiow  on  the  market,  the 
largest  types  of  locomotives  can  be  thoroughly  cleaned  in 
from  seven  to  ten  minutes  by  washing  with  a  combination  of 
fuel  oil  and  water  at  about  90  degrees,  aided  by  air  pressure, 
which  should  be  at  100  pounds  to  drive  the  best  results. 

An  inspection  pit,  located  next  to  the  washing  pit,  should 

'Abstract  of  a   paper  presented  before   the   Cetitral   Railway   Club. 
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I  Fig.  2. 

cylinder  and  valve  chamber  boring  bars,  a  valve  facing  ma- 
chine, a  crank  pin  truing  machine  and  portable  tool  boxes 
and  benches. 

A  well  defined  plan  of  handling  the  work  is  needed  and 
no  time  should  be  lost  from  the  moment  the  engineman's  re- 
port comes  in  until  it  is  sub-divided  among  the  different  fore- 
men and  finally  done  and  checked  off  on  the  work  slips.  It 
is  desirable  on  a  division  with  a  large  number  of  locomotives 
to  have  k  special  man  assigned  as  general  inspector  to  cover 
the  entire  locomotive  and  to  see  that  all  requirements  of  the 
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federal  and  government  laws  JIre  complied  with.    No  round-         The  price  for  cleaning  fires  on  the  Lackawanna  is  35  cents 

liouse  is  complete  unless  it  ilj  equipped  with  a    hot    water  per  engine  for  locomotives  having  55  sq.  ft.  of  grate  surface 

washout  plant  of  sufficient  catiacity  to  take  care  of  all  the  and  less,  and  45  cents  per  engine  for  locomotives  having  ii 

washouts.     This  does  away  with  the  breakages  that  are  due  grate  surface  larger  than  that.    Thirty-nine  cents  is  paid  fcr 

to  expansion  and  contraction  paused  l>y  the  quick  change  of  washing  engines, 

the  temperature  of  a  locomotive  boiler  when  it  is  undergoing  


the  washing  process.  It  also  jtends  to  save  fuel  and  time  in 
getting  an  engine  up  to  the  rec^ired  steam  pressure. 

Suitable  drop  pits  with  jacki^  large  enough  to  readily  han- 
dle the  heaviest  wheels  are  needed  and  these  pits  should  have 
adequate  drainage  and  lighting  facilities. 

No  other  appliances  are  of  hiore  assistance  to  the  prompt 
despatching  of  power  than  electric  and  acetylene  welding  out- 
fits.    They  are  time  savers  and;  lal)or  savers. 

For  handling  the  coal  there  tire  many  varieties  of  docks  of 
the  gravity  and  mechanical  type,  the  former  being  recom- 
mended. The  coal  dock  should  be  located  so  that  it  will 
cover  the  locomotives  as  they  approach  the  enginehouse.  this 
being  desirable  on  account  of  qelays  in  coaling  when  the  en- 
gines are  being  despatched.  It  is  also  desirable  to  have  suit- 
able water  cranes  located  on  t^cks  leading  to  and  from  an 
enginehouse.  With  these  propftrly  placed,  no  time  is  lost  in 
moving  engines  back  and  forth  to  give  them  water,  when  re- 
quired. One  is  desirable  for  the  switch  engine  movement 
and  another  for  the  road  and  passenger  engines. 

A  suitable  report  should  l)e  itiade  of  terminal  delays  to  the 
mechanical  officers  in  charge  .s6  that  they  can  tell  just  what 
time  a  locomotive  arrives  and  \vhen  it  is  again  made  ready 
to  depart.  This  will  enable  them  to  make  a  study  of  the 
delays  and  eliminate  possible  Had  practices. 

Of  course,  there  is  no  doubt  that  improvements  are  needed 
at  almost  every  terminal,  but  they  are  harder  to  obtain  now 
than  at  any  previous  time,  so  w%  must  take  the  present  facili- 
ties and  do  the  best  we  possibly  can.  Speed  up,  eliminate  lost 
motion  and  attend  to  the  little  ihings  that  go  to  bring  about 
prompt  despatching  and  furnish  the  locomotives  that  the 
country  needs.  I 

discusIbion' 

As  a  stimulus  to  the  discussion  of  the  subject,  the  author 
added  to  the  paper  a  list  of  twelve  questions,  which  worked 
out  very  nicely,  as  it  gave  the  wiembers  something  definite  to 
talk  about.  The  majorit\  of  tltose  who  spoke  favored  clean- 
ing locomotive  fires  on  a  piec^vork  basis  rather  than  on  a 
day  wage.  Some  roads  pay  *5  cents  per  engine  for  this 
work.  The  washing  of  engine*,  as  described  by  the  author 
in  his  paper,  was  considered  \fcry  good  practice  but  it  was 
deemed  inadvisable  to  use  thisfisystem  when  the  temperature 
got  below  10  above  zero,  as  it  ^as  difficult  to  keep  the  water 
from  freezing  on  the  locomotive.  The  majority  of  the  mem- 
bers favored  the  use  of  outsid«lj  inspection  pits.  Mr.  Mcll- 
vaine,  superintendent  motive  p^^ver  of  the  N'orthern  division 
of  the  Pennsylvania,  stated  tWit  the  use  of  inspection  pits 
was  practically  universal  on  tfie  Pennsylvania  lines.  Most 
of  the  members  thought  that  two  motors  would  hardly  be 
Tiecessarv'  on  their  turntal)les.  But  that  a  motor  of  sufficient 


LOCOMOTIVE  FIRE  KINDLER 

BY  B.  A.  M. 

The  loccmotive  fire  kindler  illustrated  is  a  valuable  de- 
vice to  have  in  a  roundhouse  and  it  aids  materially  in  reduc- 
ing locomotive  time  at  terminals.  Boilers  are  washed  and 
blown  out  periodically  at  about  28  day  intervals  and  for 
this  purpose  it  is,  of  course,  necessary  that  the  fire  be  knocked 
out  of  the  engines.  To  calk  flues  and  do  several  other  repair 
jobs  the  fire  must  be  taken  out  and  also  when  engines  are 
tied  up  for  repairs  for  a  day  or  more,  it  is  obviously  poor 
economy  to  keep  the  fires. 

In  order  to  reduce  the  time  of  locomotives  at  terminal 
points,  some  arrangement  is  necessary  to  kindle  the  fires 
quicklv,  and  the  device  shown  has  proved  valuable  for  that 
purpose. 

In  operation,  all  old  waste  and  car  shop  scrap  wood  is 
saved;  the  coal  is  placed  around  the  edges  of  the  firebox 
and  the  waste  and  wood  in  the  center.     The  fire  kindler 


ti'/**.. 


Locomotive    Fire    Kindler 


is  then  used  for  spraying  the  oil  around,  enabling  the  fire  to 
get  a  rapid  and  complete  start.  A  suitable  blower  connection 
applied  to  the  smokestack  will  then  insure  the  rapid  spread 
capacity  should  l)e  provided  to  bperate  them  under  verj-  poor  of  the  fire  and  a  very  quick  attainment  of  full  boiler  steam 
•conditions.  f  pressure. 

The  majority  of  the  memberl  found  that  more  supervision  The  fire  kindler  consists  of  a  27-in.  by  38-in.  reservoir,  sup- 
was  necessary  under  jiresent  laKor  conditions.  None  of  those  ported  and  bolted  by  means  of  braces  to  2-in.  square  axles, 
who  spoke  found  it  necessary-  Jo  use  women  in  enginehouse  the  ends  of  which  are  turned  down  to  l^/^  in.  for  wheels 
work  except  as  clerks.  A  votj  taken  on  the  question  as  to  and  the  extreme  ends  being  threaded  and  drilled  for  a  1-in. 
whether  each  locomotive  engin^ian  should  have  an  individ-     nuts  and  taper  pins.     The  front  brace  has  a  disk  at  the 


ual  tool  box  or  whether  a  set  of  tools  should  be  assigned  and 
kept  on  the  locomotive.  show€p  that  the  latter  system  was 
much  to  be  preferred.  Most  c»  the  members  stated  that  the 
locomotives  were  coaled  on  goihg  into  the  roundhouse.  The 
plan  of  organization  shown  in»ig.  1  was  preferred.  Every- 
one favored  having  a  tool  room  tin  connection  with  the  engine- 


bottom,  resting  on  the  axle  and  this  provides  for  greater 
ease  in  turning.  The  device  is  easily  moved  from  place  to 
place  as  it  is  needed.  The  air  hose  is  connected  to  the 
shop  air  line,  the  supply  of  air  being  controlled  by  the 
j^-in.  globe  valve  shown.  A  glance  at  the  piping  arrange- 
ment on  top  of  the  fire  kindler  will  show  that  the  air  passes 


house  and  some  of  the  membefs  advocated  passing  the  tools     through  this  globe  valve,  then  through  a  check  valve  and 
out  on  check.  ]  down  to  the  tank.     On  the  other  side  there  is  an  air  and 
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fill  outlet,  the  oil  pipe  extending  nearly  to  the  bottom  of  the 
tank.  There  is  a  filling  plug  where  the  fuel  oil  is  poured  in 
and  the  bottom  of  the  tank  is  tapped  for  a  Js-in.  plug  for 
use  in  washing  out.  Four  posts  are  provided,  two  on 
each  side,  for  coiling  the  air  hose  on  one  side  and  the  dis- 
charge hose  on  the  other.  There  is  also  an  air  gage  for 
registering  the  tank  pressure,  and  a  spring  clip  to  keep  the 
handle  up  out  of  the  way  such  as  would  be  the  case  if  it  were 
allowed  to  rest  on  the  floor. 
The  discharge  hose  is  connected  on  the  outer  end  to  a 


A I  DIFFICULT    CYLINDER    WELD 

I  BY  D.  A.  DONALDSON 

Apprentice  Instructor,  Baltimore  &  Ohio 

The  Importance  and  value  of  an  oxy-acetylene  welding 
equipmeht  to  a  railroad  shop  or  roundhouse  terminal  is  well 
known  and  is  still  further  demonstrated  by  the  successful 
repair  of  the  serious  cylinder  break  shown  in  the  accom- 
panying illustration. 

During  the  cold  spell  of  last  winter  one  of  the  B.  &  O. 


B.  &  O.   Engine  Cylinder  Successfully  Welded  by  Acetylene  Process 


vaporizer  nozzle  which  is  shown  in  the  upper  part  of  the 
illustration. 

By  adjusting  the  various  valves  it  is  possible  to  obtain  just 
the  right  proportion  of  air  and  fuel  oil  through  the  nozzle, 
which  is  placed  in  the  firebox  door.  The  device  is  inex- 
pensive to  make  and  has  given  good  results  in  actual  serv'ice 
at  engmehouse  terminals. 


locomotive  cylinders  froze  while  waiting  at  the  cinder  pit. 
The  piece  shown  in  Fig.  1  was  broken  off  from  the  left 
cylinder  and  valve  chamber  as  a  result  of  water  Ijeing 
confined  in  the  valve  chamber  and  freezing.  The  peculiar 
position  of  the  break  made  a  weld  seem  impossible,  but 
nevertheless  it  was  attempted.  The  results  exceeded  the 
highest  expectations  and  a  total  saving  of  more  than  two- 


h(|ir;il  ;iinl  'jnviriiinciit  l.iu~ 
liou^*'    i*   I  i)ui|ilfti'   null--    it    i- 
wa-litJiil    111. mi   ni"  -iitVii  iciii   ( ,i 


\<  \II  \\  \\      Ml  (II  Wii    \l       I  X(.I\i:ik 


\..i..   "2.    Xn. 


rr  I  tiinplird  w  itii.     No  rniiiul- 
f<|iii|>|n(l    with    .1     liiit     watiT 

!,i(  it\    III   take   i  arc   ol    all    tin- 


\va-li('Ul-.  I  hi-  tjoc-  a\\a\  \\§li  the  l.rrakam-  that  arc  ^\u^■ 
to  i\|uni-iiin  and  <  oiitrat  tion  (|iii»i»l  li\  tlu  ijuiik  t  haiiLir  of 
the  tt  ni|Kratiiri-  ol  a  loioiivlivj  lioiltr  ulun  it  i-  iiiKKriioiiiii 
tlu-  ua-iiiiiu  prcKt— .  It  al-o  ^inl-  to  -aw  furl  and  tinu-  in 
yi'tlinu  an  iiii^inr  up  to  thi    rri|liirtd  -tram  pri--uri'. 

Suital'li-  drop  pit-  with  jat  kl  larm-  rnoii^h  to  rraiiilx  lian- 
i\U-  llir  lua\  i«-*t  uhcil-  an'  lU'iMlfd  and  th("-f  pit-  -Jioidil  liavt- 
a«li-<|Uatf  ilrainav'r  anil   liLrhtinJ  fa(  ilitii-. 

No  othrr  appliatiir-  arc  of  fiiorr  a--i-taiiif  to  the  prompt 
<U'-palrhin'^  of  |)o\\rr  than  I'lci  iri*  and  a<it\l<nc  urldinL:  out- 
fit-.     riu'\   .ir»-  tinir  -.ivir-»  andslalior  -.ivi-r-. 

Kor  hanilliiiL;  the  «oal  thirc  Jri-  nian\  wuictii-  of  do(  k-  of 
th»'  ur.ivitv  and  nuih.inital  t)MK'.  the  former  liiin'.j  nioin- 
nirndrd.  I  In-  inal  thuk  -liould  be  lot  atcd  -o  that  it  will 
toviT  the  ItHoniotivr-  a-  th«\  .iji|iro.nli  the  tiiLriiuhoii-i'.  thi- 
liiinu  (It-iraltK-  t»!)  .mount  of  d|la\-  in  loalinu  when  thr  cn- 
liint-  .m-  hfin'j  dr-p.ili  hf(|.  It  ^-  .il-o  (K-ir.tl>lr  to  h.ivr  -uit 
aMi"  water  i  rane-  lot  ,itrd  on  tttuk-  IradinLi  to  and  from  an 
i'liLjini-hou-i'.  \\  ith  ihc-e  propii-l\  pl,nrd.  no  time  i-  lo-t  in 
mo\  inn  iiiLiine-  li.uk  .nid  forth  bo  nivr  tluni  water,  when  re 
<|uirfd.  <  )ni'  i-  ile-iraKK'  for  \\u-  -wiiili  i  limine  movement 
and  .motlier  for  the  road  and  |>i--enirer  engine-. 

A  -uitaliK'  rejiort  -Imuld  lie  n^irle  of  lernn'nal  dela\  -  to  tlu- 
meehaiiieal  ofl'ietr-  in  ehar^e  -lijlh.it  tlu-\  i  ,in  till  iu-t  what 
linu-  .1  loMiniotive  arrive-  and  \Then  it  i-  .m.iin  m.ide  ri-ad\ 
to  de|>art.  I'lii-  will  i-iialile  tljj-m  to  mike  .i  -tud\  t'i  tlu- 
dela\-  .md   el:m  n.iir  po--'lili'  h  d   prait;ee-. 

(  )f  e(Hir-e.  tlure  i-  no  doiiht  t  i.it  im|>roV(nunl-  an-  nc-eiii-i 
at   ahno-t   i\v-r\    termin.il.   Imt   \\\\    an-  h.mler  to  ol.tain   now 
tlian  at  any  pn-vioii-  tinu-.  -o  we 
tie-  anil  do  tlu-  Iu-t  we  jMi--ilily  < 

motion  .md  atli-iul  to  the  little  t  _ 

prompt  di--p.it(  hinLT  and  furni-«)i  the  Imomotive-  ih.it  ihr 
<(Uiiitr\   need-. 


I'he  pri( »-  for  eleaiiimz  hri--  on  the  I-aikawanna  is  .>5  a-n 
pi-r  inline  for  I(h omotivi--  havint^  55mi.  ft.  of  urate  surfa^ 
and   le--.  aiul  4.^   lent-   per  eni.;ine   for  loeoniotive-   haviny 
urate  -iirtaie  lar^i-r  tlian  that.      I  hirt\ -nine  cvnt.s  is  paid  i\ 
wa-liinu  i-nuint--.  .    -,    .    ,. 

LOCOMOTINH  FIRH  KINDI.ER     '■      ■ : 

BY  \..  A.  M.  '■■■.■■.  ':'': 

lie    lo.<  niotivi-    tire   kindk-r   ilki-trated    i-   a   valualde  i\< 
\  it  e  to  have  in  a  nnuulhou-e  ami  it  aid-  mati-rially  in  n-du. 
iiiU    lotomot'\e   time   at    t-.-rminal-.      lioiler-   are    wa-hed    ani 
Mown    out'  p«  riodit  ,dly    at    aliout    J.S    da\     inti-rval-    ami    h.i 
llii-  purpo-e  it  i-.  of  eour-e.  iu'ii-.->ary  that  tlu-  lire  he  kmnkt-ti 
cut  of  till-  eiiuiiu--.      To  I  alk  flue-  and  do  -iveral  other  repair 
joli-  the   fire   mii-t    he  taken   out    and   al-o  when   enuine-   art 
I'ed   up   for  repair-   for  a   d.iy  or  more,   it   i-  ohviou-h    p.ior 
i-(  onomy   to  keep  the   lire-. 

In  order  to  reduee  the  time  of  loeoniotive-  at  termin  d 
point-.  Mime  arranmin^iit  i-  necessan-  to  kindle  the  t'ln-- 
ijui- kl  .  and  tlu-  tlevite  -hown  h.i-  proved  \alualile  for  th.il 
purpo-e. 

Ill  operation,  .ill  old  wa>te  and  ear  -ho|)  -erap  wood  i- 
-.ivtil:  the  loal  i-  plaeed  arouiul  the  edm-  of  the  tlnliox 
.md    the    wa-te   ,iiul    wnod    in   tlu-   tenter.       The    t'lre   kindler 
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VoDc-zer  Vciz'e  a'^  Cc^nfcf'c^s. 
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mu-t  t.ike  the  ]ire-ent  faeili- 
m.  Speed  u|i.  i-liminate  lo-t 
linu-  ih.it  uo  to  lirinu  aliout 


.\-  a  -t-mulu-  to  tlu-  ili-iu- 


oV 
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..     ..     .  ...v....     > ■  n  of  the  -ulijeit.  till-  author 

added  to  the  j)a|»er  a  li-t  of  lwi|ve  ciue-tioti-.  whieh  worked 
out  ver\  nil  eh.  a-^  it  uave  the  mlmlu-r-  -omethinu  det'inite  to 
talk  .iliout.  i'he  m.'.jorit\  of  tlui-e  wiio  -|ioke  f.ivon-d  »  lean- 
inu  liuomotive  tire-  on  a  |iieievork  ha-i-  ratlu-r  th.m  on  a 
4la\  waue.  Some  road-  |i;i\  .>:  tent-  per  enuiiu-  for  thi 
Work.  rile  wa-hinu  of  enu'iu- 
in  hi-  paper,  w.i-  lon-idered  vi 
<leenu-d   inadvi-atili-  to  u-e  thi-  - 


I-  de-trihed  hy  the  .luthor 
\    U(mm|   |)raetite   hut    it    wa- 


-tem  when   the  ti-mi)t-raluri- 


Uut  i)elow    lit  aliove  /ero.  a-  it  w;i>  dift"nult  to  keep  the  w.iter 


i  he  majority  of  the  im-m- 
n-peetion  pit-.      Mr.    .\li  II- 


troin  tn-e/inu  on  tiie  iiHomotive 
lii-r-    f.iviTed   the   u-e  of  out-ide 

vaiiie.  -uperintendiiit  motixe  powjer  of  the  Nortlu-rn  divi-ion 
of  the  Penn-\lvani.i.  -tated  ih.i^  tlu-  u-e  of  in-pn  tion  iiit- 
wa-  |irai  til  .ill}  univt-r-.il  on  tlu-J  I'enn-yl\-.mi.i  line-.  .Mo-t 
of  the  nii-mliiT-  thought  that  t\io  motor-  would  hardly  l.e 
neee--ar\  on  their  lurir.iMe-.  lua  thai  .i  m  :ti;r  of  -ulTu  ieiit 
lapaeitv  -hould  In  pri  v  dv  d  to  rf.r.'le  tlu  in  umhr  \i-r\  poor 
eoiulttion-.  I 

I'he  majorilv  of  ihe  memln-r-  ioiiiid  that  mori  -upervi-ioii 
wa-  neee— .ir\  uiidt  r  prt--i-nt  l.ihof  t  oiuliloii-.  None  of  tlnt-e 
who  -poke  found  it  neii---ary  toj  u-e  wom -n  in  t-nuinehou-e 
work  i-\ti|it   .1-  I  lerk-.      .\   vote     .iktii  on   the  i|Ue-tion  .i-   to 


wlu-thi-r  e.ii  h  lotomotive  enuineii 
ual  tool  i.o\  ur  whetlur  .i  -el  of 
kept   on   the   loromolive.   -Iiowid 
nnuh   to  lie  iifeferred.      Mi-t   of 
loi  I -motive-   were  lo.iled   ill    Uoill: 
pi. ill  of  oruaiii/.ilion  -how  ii  in   I 
one  favori'd  havinu  a  tool  niom  ii 
liou-e  !.ind  -onie  of  tht    memln-r- 
<A\\  on  •-  luek. 


all  -hould  have  an  individ- 
lol-  -hould  he  a--iune(l  and 

tli.it    the    l.itti-r   -y-tem    wa- 

llit-  ineinlitT-  -t.ited  tli.it  the 
into  tlu-  roundhou-e.       Tlie 

u.  1  w.i-  preferred.  I-".vt-ry- 
1  oiiiu-i  tioii  with  tlu-  i-nuiiu'- 

ailvoeated    lia--inu  the   tool- 


Locomotive    Fire    Kindler  ■^■••-.-'.' 

i-  then  u-ed  for  -prayinu  the  oil  aniuiid.  i-naldinu  tlu-  t'ire  to 
Uet  a  r.ipid  .md  eomplete  -t.irt.  A  -uitahle  l)l()wer  I'onneetion 
ajiplied  to  the  -moke-tat  k  will  then  in-urt-  the  rajiid  spread 
of  the  I'ire  and  a  very  i|uiek  att.iinmeiit  of  full  hoiler  -team 
pre— lire. 

I  he  t'lre  kindler  t  oii-i-t-  of  a  27-iii.  ii\  .■«>-iii.  n-i-rvoir.  su|»- 
jiorted  ami  liolted  liy  nie.m-  of  hraee-  to  J-in.  square  axles. 
tlu-  eml-  of  uhith  are  turned  down  to  1  '  _•  in.  for  wlieel- 
and  the  extniiu-  end-  heinu  threaded  and  drilled  for  a  1-in. 
nut-  and  t.iptr  pin-.  The  fnint  l.raie  ha-  a  disk  at  the 
I  ottom.  re-iinu  on  the  .i\le  and  thi-  jmivides  t"or  ureater 
ease  in  tuniinu.  Ihe  deviee  i-  easily  moved  fmm  phuc  to 
|>lati-  a-  it  i-  needed.  The  air  ho.-i-  is  eonneeted  to  the 
-hop  air  line,  the  -upply  of  air  heini;  eontnilled  hv  the 
■\s-in.  ulohe  \,il\t-  -houn.  .\  ulanee  at  the  piping  arranui-- 
meiit  on  toji  of  till-  i'lre  kindler  will  show  that  the  air  pa<se- 
thnaiuh  thi-  ulohe  \al\e.  then  tlimuuh  a  i  lu-ek  valve  ami 
down    to  the  tank.      (  )n    the  other   -ide   there   i<   an   air  and 
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I  culKt.  ilk-  Oil  |)i|ic'  t  xtfiidini:  luarly  lo  tin-  lnitt<.ni  of  tin 
Ilk.  1  Iktl-  i>  a  filling  pluu  uhiTf  tlu'  fuil  oil  i~  ii(iuri<l  in 
,1  till-  l>oit(.ni  ol'  IJR'  lank  i>  tappcMJ  for  a  -s-iii.  |»1ul:  I'or 
-i-  in  \\a>liinu  out.  I'Our  |)o>t>  arc  provi<K(l.  two  on 
nil  ~iilc.  for  (dilinLi  tin-  air  Iiom-  on  one  -i<\r  and  tin.'  di-- 
i.irLTi'  lio-i-  on  tlu-  oilur.  'I'Iuti-  i>  al-o  an  air  iza^'i-  for 
::i>ti-rini,'  tin  tank  |irc-->iire.  and  a  s|»rinL;  ilij»  to  kci-j)  the  known  aijd  i-  >ti]l  fiutlu  r  drnion>tratrd  i»y  ilu-  -utii->~t'ul 
iiiilK- up  out  of  tlu-  wa\  >iu  li  a*  would  lic  tln' ( a~(--  if  it  wi-ro      repair  <if   tiu-   >t.riou>   tvliiukr   l.nak    -liowii    in   tlu-   a<  i  oin- 


T         '  BY  I).  A.  DONALDSON 

Apprcntici:    liislruct^tr.    Baltimore  \  Ohio 

Ilu-    inijiorlant  I-   aiul    valiu-   of   an   f)xy-a(x-t\  K-n»-    wi-ldinc 
i|ui])nH'nt  to  a  railroad  -lio|)  or  roundlmu^i-  tc-rniinal  i-  wt-11 


jlowid  to  rvA  on  tlu-  tloor. 
Tilt-   di-^liar^'i-   lio-i-    i-  (Diiiu-itt-d    on    tlu-   outer  md    to  a 


jianyinir  illustration. 

Duritiii  the  (old   -|ii-ll  of  la-t   winter  one  of  tin-   li.  &:  <  ). 
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I 
!d  lb\ 


vapori/i  ;•   iio/./Ie   uhiili   i>   >hown    in   the   up[ier  part   of  the      l(;eonioiiv<-   (\linder>    frw/.e   whik    waitiiiLT   at   the  tinder   jiit. 
illu-tration.  -.■.•:■,  The   pii-eij-   -hown    in    V\[i.    1    was   hroken   off    from   ilu-   left 

and    valve    elianilH.-r    as    a    re>ult    of    water    heini! 

n  the  valve  ihaniLer  and   free/ini:.       Ilu-  jK-tuliar 


Hy  adju-tinLT  the  various  valves  it  is  possible  to  ol.tain  ju-t  eylinder 
the  ri'jhl  proportion  of  air  and  fuel  oil  throunh  the  no/./.le.  tonhnul 
whiili    is    plaeed    in   the   tuehox   door.       The  devi*  e   is    ine\-       po>ition    of    the    hreak    made    a    w\-Ul    se<.-m    imj>o>--ilile.    hut 


pensive  1(1  make  and  lui^  izivi-n  i:ood  result-  in  aetual  service      nevertheK 


at  eiiL'  neliou>e  terminal- 


»     It     \\a>    attemptetl.        The    re-ull>    eX(Vi-<led    the 


highest  ecpcMation-   and   a   total    «a\iin.'  of  more  than   two- 
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thirds  the  cost  of  a  new  cyliifder  was  effected.  It  is  almost 
impossible  to  figure  the  saving  due  to  putting  this  locomotive 
back  into  service  in  less  than  a  week,  as  was  done.  Had 
a  new  cylinder  been  applied!  at  this  terminal,  the  engine 
would  have  been  in  the  shop!  at  least  a  month. 

The  broken  surfaces  of  th|  cylinder  and  the  piece  which 
was  broken  off  were  chipped  jin  the  usual  way,  as  shown  in 
Figs.  1  and  2.  (^wing  to  thi  location  of  the  break,  a  piece 
luid  to  be  cut  out  in  order  tJ  allow  welding  the  inner  wall. 
This  is  shown  in  Fig.  1  by  \he  .<;cries  of  holes  in  the  right 
side.  After  this  ])icture  was  laken  another  break  was  found 
and  welded. 

An  iron  ring  was  turned  a  hd  drilled  to  tit  over  the  studs 
and  served  as  a  clamp  to  hoi  1  the  piece  in  place  on  the  cyl- 
inder. After  it  was  bolted  ip,  a  furnace  of  firebrick  was 
built  entirely  around  the  cylir  der,  as  shown  in  Fig.  3.  Open- 
ings about  12  in.  scjuare  were  left  in  the  brick  wall  for  faring. 
Sheet-iron  lids  were  provideJ  to  fit  the  openings  as  shown. 
The  fuel  used  was  coke  and!  charcoal.  In  this  manner  the 
cylinder  was  kept  at  nearl\j  a  red  heat  during  the  entire 
welding  operation,  which  eliminated  the  possibility  of  ex- 
pansion cracks,  such  as  are  ilsual  in  welding  large  castings. 
The  cylinder  was  heated  and  [then  such  bricks  as  covered  the 
break  were  removed  and  welding  started.  Three  men  worked 
one  day  on  the  job,  two  alternately  handling  the  torch,  while 
the  third  kej>t  the  cylinder  at  a  unifonn  temperature.  The 
usual  flux  was  u.sed  with  thi  filling  metal.  After  the  weld 
was  completed,  the  furnace  aiid  clamp  were  removed  and  the 


part  covered  by  the  clamp  or 
A  light  cut  with  the  facing 
cylinder  is  now  as  good  as  a 
out  making  mileage.     Ver}- 


the  joint,  was  built  up. 
machine  finished  the  job.  The 
hew  one  and  the  engine  is  still 
little  stripping  was   necessary. 


the  cylinder  and  valve  chamber  heads  and  lagging  only 
being  removed.  The  piston  v  as  left  in  the  cvlinder  and  was 
not  injured. 

As  stated  before,  the  succei^ful  weld  of  this  cylinder  Ijrcak 
only  goes  to  show  the  nccessitl"  and  value  of  a  welding  equip- 
ment at  locomotive  repair  slw)j)s  and  round  houses.  There 
is  almost  no  limit  to  the  anjbunt  and  variety  of  work  that 
can  be  done  by  an  experienc«l  welder. 


HANDLE  CtilSEL  GUARD 

BY  HEPJJftY  SPERL 
Tool  Foreman,  Erie  Ff^ilroad,  Susquehanna,  Pa. 

The  chisel  guard  shown  jin  the  illustration  is  in  use 
at  the  Susfjuehanna  shops  on  the  Erie,  and  has  been  found 
effective  in  preventing  rivetJi  and  bolt  heads  from  flying 
about  when  they  are  being  cilt.     It  is  made  of  wire  netting. 


Handle  C 


While  the  use  of  such  a  safety  device  will  result  in  some 
little  inconvenience  to  the  workman,  any  care  taken  to  avoid 
accidents  is  well  worth  while.  There  is  no  comparison  be- 
tween the  inconvenience  resulting  from  the  use  of  a  safety 
device  and  the  inconvenience  to  a  man  who  has  received 
injury. 


cut  to  the  shape  shown  and  rK-eted  to  a  piece  of  34 -in.  wire 
bent  in  the  form  of  a  loop.  This  loop  fits  over  the  head  of 
the  chisel  and  is  reversible,  4i  that  the  chisel  may  be  used 
either  right  or  left. 


LOCOMOTIVE  SIDE  PLAY 

The  maintaining  of  side  play  or  lateral  motion  on  driving 
wheels  is  recognized  by  railroad  officers  as  one  of  the  im- 
portant items  of  locomotive  maintenance.  Broken  driving 
boxes,  broken  rods,  and  other  costly  engine  failures  are  often 
directly  traceable  to  excessive  lateral  motion  and  many  loco- 
motives are  held  at  roundhouses  waiting  for  one  or  more 
pairs  of  wheels  to  be  dropped  to  take  up  side  play. 

Many  different  methods  of  applying  hub  liners  to  wheel 
centers  and  repairing  the  hub  faces  of  driving  boxes  are  in 
use,  each  method  as  a  rule,  having  some  good  points  in  its 
favor.  Such  items  as  material  costs,  length  of  time  to  apply 
and  facilities  for  applying  should  not  be  used  altogether  as  a 
basis  on  which  a  selection  is  finally  made;  rather  the  length 
of  service  ought  to  be  the  deciding  feature.  The  original 
cost  or  the  convenience  of  initial  application  is  insignificant 
when  compared  with  the  damage  that  may  be  brought  about 
by  poorly  designed  or  poorly  applied  hub  liners.  When 
power  is  scarce,  the  loss  of  a  locomotive  held  out  of  service 
for  one  or  two  days  to  have  side  play  taken  up  is  a  serious 
matter  and  costs  the  company  much  more  than  it  would  to 
apply  the  hub  liners  properly  in  the  first  place. 

As  a  comparison  to  bring  out  and  develop  the  best  method 
of  maintaining  lateral  motion,  the  four  methods  most  com- 
monly used  will  be  described.  Owing  to  such  a  wide  range 
of  labor  conditions  it  is  impossible  to  furnish  accurate  com- 
parative costs,  but  each  method  as  described  will  be  ex- 
plained in  detail  so  that  the  reader  can  easily  form  an 
opinion  as  to  which  is  the  best  from  an  economical  and  a 
service  standpoint. 

Boiler  Plate  Hub  Liner;  Babbitt  on  the  Box. — This 
method  consists  of  applying  a  boiler  plate  hub  liner  to  the 
wheel  center  by  spot  welding,  after  which  the  wheel  is  put 
in  a  lathe  and  the  hub  faced  smooth.  The  hub  face  of  the 
driving  box  is  built  up  with  babbitt. 

Applying  the  boiler  plate  liner  to  the  wheel  center  gives 
a  ver\-  hard  surface  bearing  and  by  spot  welding  and  also 
welding  at  the  edges  there  is  small  liability  of  the  liner 
coming  off.  No  machining  of  the  liner  is  required,  as  it  is 
simply  punched  out  as  near  to  shape  as  possible  and  laid  in 
the  recess  cut  in  the  wheel  center.  As  it  is  welded  around 
the  edges  it  is  immaterial  how  rough  the  edges  are  prior  to 
welding.  This  method  of  preparing  the  wheel  is  excellent 
as  it  gives  a  lasting  job  at  small  cost,  and  the  distance  be- 
tween wheel  hubs  is  maintained  constant. 

The  driving  box  hub  face  is  prepared  by  pouring  babbitt 
in  a  dove-tailed  groove  and  facing  it  off  to  the  required 
thickness  on  a  boring  mill.  The  only  objection  to  the  use 
of  babbitt  on  the  driving  box  is  that  a  locomotive  with  a 
long  rigid  wheel  base  exerts  a  heavy  pressure  on  the  hub 
faces  in  rounding  curves.  The  metal  is  far  too  soft  to  with- 
stand this  pressure  and  soon  wears  out  if  it  is  not  melted 
out  by  the  high  temperature  due  to  the  friction.  Brass  on 
the  hub  face  of  the  box  would  give  much  longer  service. 

Brass  Hub  Liner;  Boihr  Plate  on  the  Box. — In  this  case 
the  wheel  hub  is  prepared  by  applying  a  brass  liner  in  two 
halves,  using  countersunk  head  bolts  through  the  wheel 
center  with  the  nuts  outside.  The  wheel  hubs  are  drilled 
from  a  standard  template  and  the  brass  liners  are  machined 
and  drilled  to  this  same  template  so  that  in  taking  up  the 
side  play  it  is  only  necessary  to  remove  the  old  liners  and 
appl>   new  ones  of  the  required  thickness. 

The  time  saving  feature  of  this  practice  is  that  the  hub 
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liner  can  he  changed  without  unwheeling  the  engine.  The 
]. recess  consists  of  dropping  the  pedestal  binders  and  driv- 
ing box  cellars  and  backing  out  the  liner  bolts  as  the  heads 
are  brought  successively  under  the  journals.  Two  bolts  can 
be  removed  in  one  position  and  then  it  will  be  necessary  to 
move  the  engine  to  get  the  other  two.  With  this  kind  of 
hub  liner  there  is  a  considerable  saving  over  the  time  and 
effort  required  in  unwheeling  an  engine,  as  is  necessary 
with  most  of  the  other  kinds. 

In  actual  practice  this  arrangement  of  hub  liners  is 
giving  good  service  on  one  of  the  smaller  eastern  roads 
whose  standard  practice  is  to  apply  a  boiler  plate  side 
Ijearing  to  the  driving  box  by  spot  welding.  The  advan- 
tages of  welding  a  boiler  plate  liner  on  the  driving  box 
are  the  greater  strength  of  the  box,  increased  bearing  sur- 
face, lon|!;er  life,  lower  cost  and  less  material  planed  off 
from  shoe  and  wedge  faces  Ijecause  these  faces  are  not 
warped  out  of  parallel  as  would  be  the  case  where  a  Ijox 
is  heated  by  pouring  on  ])ab]jitt  or  brass  liners. 

As  the  brass  hub  liner  is  softer  than  the  boiler  plate  on 
the  box  it  takes  practically  all  the  wear,  and  thus  when- 
ever the  lateral  play  becomes  excessive  it  can  be  taken  up 
in  less  than  a  day's  time  at  any  roundhouse.  It  is  usually 
good  practice  to  head  over  the  bolts  on  the  outside  of  the 
nuts  and  thus  insure  the  hub  liners  against  working  loose. 

Cast  Iron  Hub  Liner;  Brass  on  the  Box. — Some  roads 
still  adhere  to  the  practice  of  using  cast  iron  hub  liners  in 
spite  of  the  many  objections  to  it.  The  use  of  cast  iron 
on  the  wheel  hub  is  not  recommended  because  it  breaks 
or  crumbles  so  easily,  even  when  new,  and  when  half  worn 
out  has  practically  no  strength  to  resist  the  constant  pound- 
ing to  which  it  is  subjected.  The  cast  iron  liners  are  ap- 
plied by  countersunk  head  set  screws  or  by  simply  drilling 
straight  holes  and  driving  in  a  neat  fitting  cast  iron  plug. 
This  latter  method  has  a  tendency  to  break  or  crack  the 
hub  liner  and  does  not  give  good  ser^'ice.  This  method  is 
economical  for  initial  application,  but,  based  on  the  length 
of  service,  it  is  one  of  the  most  costly. 

The  same  criticism  of  the  use  of  brass  or  babbitt  in  the 
driving  box  hub  faces  applies  to  this  method  as  to  those 
previously  described.  Brass  driving  box  side  bearings  give 
more  or  less  unreliable  service  because  many  shops  using 
scrap  brass  do  not  get  a  uniform  mixture  and  often  burn 
it.  When  this  happens  the  liners  are  liable  to  break  and 
fall  off,  or  crumble  under  the  heavy  pressure.  Furthermore, 
too  great  dependence  is  placed  on  the  contraction  to  hold 
the  liner  on  the  box  face,  and  in  case  of  a  hot  box  it  is  liable 
to  come  loose  and  either  fall  off  or  be  pounded  off. 

Cast  Brass  Hub  Liner;  Babbitt  on  the  Box. — In  using 
cast  brass  hub  liners  the  wheel  center  recess  is  prepared 
for  the  liner  by  screwing  in  several  countersunk  head  set 
screws  and  then  pouring  on  the  brass.  As  the  metal  cools 
and  contracts,  it  cracks  in  one  or  more  places,  but  due  to  the 
countersunk  head  set  screws  it  will  not  come  off.  After 
both  wheels  have  been  poured  it  is  necessary  to  put  the 
wheels  in  a  lathe  and  face  the  hubs  to  the  required  thick- 
ness. This  is  an  expensive  practice  and  the  preparations 
also  take  longer  than  those  previously  described.  Handling 
the  wheels  to  pour  the  brass  on  the  hubs  is  expensive  and 
many  shops  are  not  equipped  for  this  work.  The  driving 
box  hub  faces  are  prepared  by  ^building  up  with  ■  babbitt. 
It  is  very  doubtful  if  the  length  of  service  obtained  from 
hub  liners  of  this  type  warrants  the  cost  of  application. 

While  it  has  been  suggested  in  all  cases  to  use  a  boiler 
plate  liner,  it  is  not  necessary,  however,  to  limit  the  mate- 
rial particularly  to  boiler  plate,  for  a  liner  forged  in  the 
blacksmith  shop  out  of  a  scrap  car  axle  will  give  equally 
as  good  service. 

It  is  possible  to  use  a  steel  liner  on  both  the  box  and  the 
wheel  hub.  The  idea  that  two  medium  hard  steel  surfaces 
will  not  run  face  to  face  and  give  good  service  is  not  borne 


out  in  practice,  for  it  is  a  fact  that  several  roads  are  now 
using  this  method  for  maintaining  the  side  play  on  their 
locomotives.  In  this  case  the  only  question  is  that  of 
lubrication  and  with  so  many  hard  grease  cellars  in  use  it 
is  possible  to  drill  an  oil  hole  from  the  recess  in  the  top  of 
the  driving  box  diagonally  to  the  side  l)earing,  thus  secur- 
ing proper  lubrication  without  the  need  of  providing  de- 
tachable oil  cups. 

In  conclu.-^ion  it  may  be  stated  that  the  second  method 
gives  the  best  re:>ults  of  the  four  methods  descrilx^d,  Ijut 
a  bearing  of  steel  against  steel  offers  attractive  possi- 
bilities if  proper  attention  is  given  to  lubrication. 


PNEUMATIC  BENCH  CLAMP 

I  BY  G.  C.  CHRISTY 

Mmster  Mechanic,  Yazoo  &  Mississippi  Valley    Vicksburg,  Miaa. 

The  time  and  effort  required  to  lift  one  main  rod  brass 
from  the  bench  and  clamp  it  in  a  vise  may  be  comparatively 
small,  but  if  enough  brasses  have  to  be  handled  and  it  is 
possible  to  save  a  little  time  on  each  one.  the  total  resultant 
saving  will  probably  l>e  surprising.  Such  at  lea.st,  has  been 
the  experience  of  *the  Yazoo  &  Mississippi  Yalley  at  Vicks- 


I  A  Convenient   Bench   Clamp. 

I 

burg,  Miss.,  in  the  use  of  the  pneumatic  bench  clamp  illus- 
trated. 

The  machine  consists  of  a  brake  cylinder  bolted  to  the 
under  side  of  the  bench  with  its  push  rod  pointed  down  and 
direct  connected  to  the  lower  end  of  a  y^-in.  by  3 -in.  vertical 
iron  bar  which  moves  up  and  down  through  a  guide  in  the 
bench.     The  sheet  iron  casing  below  the  brake  cylinder  is  a 
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al  ihi-  Su-otu  lumna  -lio|i: 
riYrotivi-  in  prrviiitiiiir  r 
ahout   wlun  tlu-v    .iri    I'lin 


I M<"k    Ml  l<! 

I-  U.ilirn.ul.  Sii>(|iieluiiiiid.  I'a. 

n  in  till  illu-ir.itiiiii  i-  in  u-o 
of  tlu-  I'.rii.  aiul  h.i^  inin  found 
t't-  .iiid  I'olt  hi  .id-  from  tlyim; 
.lit.      It    i-  madr  of  wire  luttiii''. 


H.indle   Chisel    Gn.nrd 


cut  to  tlu-  .-ha|K- -.^how  n  .lid  rivitid  to  a  picii-  of      ;-in.  win- 

hint  in  tlu-  I'orm  of  a  loiJi.  Ihi-  loop  t'lt-  ovi-r  the  lu.-.id  ol 

till'  ilii-rl   and    i-   ri\ir-il|.-.  -o  ih.n   ilu-  .  hi-il   mav  In-  u-rd 
t-itlur  ri'jht  or  lift. 


I.OCOMOriN  I'  SIDK  IM.A^        -^^^     ' 

Ilu  in.iint.iiniiii:  of  -idr  I'l.iy  or  hitrral  motion  mi  driviiiL 
Willi  I-  i-  ni  oiiiii/.rd  l'\  r.iilroad  olTmr-  a-  oiir  of  tlu-  ini 
|"'rtaiil  itiiii-  of  loiomoiivr  mainti  naiu-*.'.  Hroki  n  driving 
lioM-x.  Iiioki-n  rod-,  and  otlur  lo-tly  riiuini'  failuri->  an-  ofit  i 
dirnth  traiial'lr  to  i-\i  r>-ivi  hitrr.il  motion  .md  maiiv  Imo 
motivi-  an-  luld  .it  muiidhou-i-s  waitinji  for  oiu-  or  men- 
p.iir-  of  wlu-i-1-  to  hi-  dro|i|pril  to  tako  u|)  side  jilay.    . 

.\I.in\  dilYi-riiit  inrthod-  of  a|iplyin!i  huh  liiu-r>'to  \vhi-i-] 
1  iiili-r-  and  npairinu  tlu  liul>  fan--  of  driviim  l>o\i>  ari-  ir. 
UM-.  rai  h  nuthoil  a-  a  rulr.  haviiiii  sonu-  uood  ])oiiit^  in  it- 
f.ivor.  .*^ui  h  iliin-  a-  m.ttrrial  i  o-t-.  li-mith  of  tinii-  to  appl\ 
and  fai  ilitir-  for  applyini;  -hould  not  l>r  u-id  altoL'rtlu-r  a-  a 
l.a-i-  on  whiih  a  -rli-ilion  i-  hnally  madr;  r.itlur  tlu-  li-ni:tli 
of  -ir\  il  I-  oULrht  to  Id-  tlu-  dii  idint:  fi-aturr.  Ilu-  oriniiuil 
I  o-t  or  tlu-  loiivi-iiii-nii-  of  initial  application  is  iu>itiiiitu  atil 
wlun  ii.mparid  with  tlu-  damaui-  that  may  \>c  hrouuht  ahout 
1p\  poorh  dr-iLrnrd  or  poorly  a|i|)lii'<l  hul»  limr-.  Wlun 
powi-r  i-  -larn-.  tlu-  lo--  of  .i  locomotivi-  luld  oiu  of  -rrvin- 
for  OIU  or  two  da\.-  to  haw  >idi.'  jday  taken  u|»  i-  a  -iriou- 
m.ittir  .iiid  co-t-^  the  (<)m|)an\-  much  more  than  it  would  to 
a[ipl\   the  hull  liner-  properly  in  the  fir-t  pl.u  e. 

A-  .1  u.mp.iri-on  to  l.rini;  out  and  develop  tlu-  he-t  nuthod 
of  maintaiiiini:  Literal  motion,  the  four  methods  iii<i-t  lom- 
inoiily  u-ed  will  he  de-i  rihed.  ()wini:  to  -ui  h  a  wide  ranue 
of  lahor  londition-  it  i-  impo-^-ihle  to  furni>h  an  urate  i  otn- 
p.irative  1  o-t-.  hut  e.u  h  method  a-  de-i  rihed  will  In-  ex- 
plained in  detail  -o  that  the  reader  can  ea>ily  form  .if. 
ojiinion  a-  to  which  i-  the  he-t  from  an  economical  and  a 
-I  r\  il  e  -laiidpoint. 

Hoilii-    I'l.ih     Ilith     /.imr:    B.ihhitt    on    tin     liox. —  I'lii- 
method   ion-i-t<  of  ap])l\iini  a   l.oiler  plate  huh  liner  to  the 
wheel    I  enter   li\    .-|iot    weldini.'.   after   whiih   the    wheel    i-    jnH 
in  a  lathe  and  the  huh  faced  .-month.      The  huh  fai  i   of  tlu 
driviim  ho\  i-  huilt  up  with  hahhitt.  '•.•'■•  r 

.\pplv  ini.r  the  hoiler  plate  liiUT  to  tlu-  wheel  Center  i:ive> 
a  \er\  h.ird  -urface  hearini.;  and  hy  .-|iot  welding  and  also 
weldiiiL'  at  the  ed.u'es  there  is  >mall  liahility  of  the  liner 
1  omiiii,'  olY.  No  macliiniiu:  of  the  liner  i-  rei|uired.  a-  it  i- 
-imph  |iuiuhe(l  out  a-  near  to  shape  a?  j>os>ihle  and  kiid  in 
tlu-  n-i  1--  I  ut  in  the  wheel  center.  As  it  is  wehled  arouiKi 
till-  edm-  it  i-  immaterial  how  rounh  the  ediics  are  prior  to 
wildiiiL'.  Ihi'-  method  of  prepariiiiT  the  wheel  i-  i-\cellent 
a-  it  liiver-  a  l.i.-tinu  joh  at  -mall  co>t.  and  the  di-taiiie  he- 
iweeii  wheel  huh-   i>  iniintaiiied  lon-tant. 

Ilu-  drixiim  ho\  huh  face  i-  prepared  hy  pouring  hahhitt 
in  .1  dovi-i.iiled  'jrooxe  and  fai  iiiu  it  off  to  the  ri-<|uini[ 
tliii  kill---  on  a  horinu  mi'l.  Ilu-  oiiK  ohjntion  lo  the  u-i 
of  hahhitt  on  the  driving;  ho\  i-  th.it  a  loeoiiiotive  with  .i 
Ioiil;  riiiid  wheel  ha-e  exert--  .1  heavy  pre— ui'e  on  the  liuh 
f.u  1-  in  roundiiiL'  iur\e-.  I  he  met.il  i-  far  too  -oft  to  with- 
-taiul  tlii-  pre--uri-  and  xton  we.ir.--  out  if  it  i>  not  melted 
out  i'\  the  liiLrh  temperature  due  to  the  frietion.  lira.-.s  on 
the  huh  f.iie  of  the  l>o\  wouhl  ijive  nun  h  loimi-r  -ervice.      '  ■ 

/^'r./.v.v  /////'  l.iuir:  I'xnUr  riiti-  mt  the  Box. —  In  tlii-  case 
the  wheel  huh  i-  |ire|ian-d  hy  appl\  inu'  a  hr.i-^  liner  in  two 
h.ihe.-.  u-iiiiT  lounti-r-unk  head  holt-:  thmuuh  the  wheel 
I  enter  with  the  nut-  o-ut-ide.  The  wheel  huhs  are  drilled 
fnmi  a  -t.iiidard  tempi  ite  .md  the  hra--  liner-  are  machined 
and  drilled  to  thi-  -ame  template  >o  that  in  takilit:  U])  the 
-ide  )>la\  il  i-  oidv  nece-sar\  to  remove  the  old  liner.-  and 
,i|i|.l\    new   oiu-  of  the  rei|uired  thickness. 

Ilu    time  -.iviiiu'    fiatiire  of   ihi-   prailiie   i-^   th.it   the  huh. 


mnn.  vna 


]<\]\.\\'\\    .\ri..  II wii  \i.    1  vf.ixiiK 


lur  <  III   !'<■  (ii;inm'<1   witliniit   unulnH-linLr  llu-  i-nu'iiu'.     TIk' 
:•,.(---  11,11  .>1^  (il    (Inijjpiiiii  tlif '|H-(|t,-tal    liimli-r^  and   ilriv- 
,•_'  l.(.\  <fll  ir~  and  liackini;  out  tlu-  liner  ImiIi-  a-  tlif  lu'adv 
:•<■  l.rniiiilit  -in  <  (•--ivfly  undtr  tin-  journals.      Two  l.olis  (an 
,    riniovid   in  oiir  |io-ition  and  lluiijit   will  In-  m-c  c->ar\-  to 
,Hi\.'   till'   tiiLriiu-   to   iii{   \Uv  otlur   two.      Willi   tlii-   kind   of 
,il.   liiur  tlicrc   i-   a   ( (in-ifKraliK-  -axiiiii  over  tin-  time  ainl 
I'lort    n-«|uirc-(|    in    unulu-cliiiL;    an    riiLjiiK-.    a-    i-    iu'(c--ar\ 
nil  ino-t  of  the  otlur  kind-. 
Ill    at  lual     j>ratti(r    till-    arraiimiiHiit     of    liu'i    liner-     i- 
uiim    Hood    -crviii'    on    oiu-    of    the    -mailer    ea-iern    ro.td- 
\lio-e    -fiiidard     jira<ti»e     i-    to    applv     a     l>oil.r    plate    .-ido 
.-.iriiiL;   to  tlie   driving    lio\    Ia    -|i(;t    weldinir.       I  lie   a<lvan- 
iL:e-    of    ueldiiiL;    a    Imiler   jilate    liiur   on    the   driving    lio\ 
.re   the  un'ater   -treimtii    of   tin    lio\,    inerea-eij    ln'arimr   -ur- 
ine,   longer    lite,    louir    c  o-t    and    le--    materi.il    plaii.ed    otY 
r.  Ill     -hoe     alicl     Wed^Ie     fate-     lntaU-e     tlle-i-     fate-     .ire     nt>t 
\.!r|ieti    out    of    |).irallel    .1-    Ut;iiltl    In-    the    ta-e    wiien-    u    Wox 
-  In  ateij   l)\    |M;urinLr(in   liahLitt  or  lira--  liner-.  "■■■•- 

.\-  tile  l>ra>-  hull  liner  i-  -ofter  than  the   Imiler  pl.ite  cm 
llie    i>o\    it    take-    prai  tit  all\     all    the    wear,    ainl    llui-    wli.  11 
ever  the   lateral    |>lay   lietiiiii-   e\(  t --ive   it   tail    Kt-   t.iken    up 
ill  le—  than  a  ilayV  time    it  .iii\    rouiulhou-e.      It    i-  u-uill\ 
u'titnl    prat  tit  e   to   lieail    owr   the   liolt-   i;n    the   nul-iile   of   iln 
aut-  and   tliii-   in-ure  the   huh   liner-   aiiain-t    working  loo-e. 
(  w>7    Iron   Huh   Liiur:   Hr>is^   i.n  ///<    /m/.v.  -  Some   roa.ii>, 
-till   aillieie  to  the   pra(ti<  e  of  u-iiii,'   <  a-t    inMi   iiuh   liner-    iu; 
-pile    of   tin     inan\    olijetiion-    to    it.      'I'lie   u-e   of   la-t    iron\ 
on    till-    wheel    lull'    i-    not    rc-c nmmended    Imau-e    it    hreak- 
or  truniMi--  -o  ea-ily.  evin   when  new.  and  wlu-n  half  worn 
out  ha>  jirattitally  no  -triiimh  to  re-i-t  the  <  tjii-t.mt  pi  und- 
iiii:   to   whith    it    i-   -ulijeited.       The  ta-t    in.n    liner-    are   ap- 
plied  l»y  eounti-r-unk  lu'ad   -et   -t  rew-  or  li\    >impl\    ijrilliiiL' 
-traiizht  li(»K>  and  driviim  in  a  neat   tlttiiiL;  la-t   iron   jiluu. 
I  hi-    latter   method    ha-    a    teiideiu  y   to    hreak    or   t  r.i.  k    the 
liul»   liner  and   iloe-   not    ^ive  ijofid   -iTvit  e.       Ihi-   nietlioil    i- 
eionoiniial    for   initial   applieation.   hut.   ha-ed   nil   the  L  iiL'tli 
of  -ervite,  it  i-  one  of  the  nio-t  eo>tlv. 

riie  -aine  i  riiiri-iii  of  the  use  of  iira->  or  liaMiill  in  thi 
ilrivini,'  ho.x  hull  faies  apjilies  t<>  this  method  a-  |o  thtj-; 
[ireviou<ly  de-erilied.  Hra-s  drivinu  l>o\  >iile  lieariiii:-  iriM- 
more  or  les>  unreliahle  >erviiv  hecau-o  maiiv  -lioj  1-  u-iiiu' 
-t  ra|)  hrass  do  not  ijet  a  uniform  mixture  and  oft.-n  l>uni 
il.  Wluii  thi-  hapinii-  the  liner-  are  lialile  to  l.r.'ak  and 
fall  off.  or  trumlile  under  the  heavy  j)rcs.-ure.  lurt  lermore. 
too  threat  depi-ndeiiie  i>  plat  td  on  the  roniratlion  to  holt! 
the  liner  on  the  liox  fate,  and  in  c  a-e  of  a  hot  hox  it  i-  liaMe 
to  iitme  loo-e  and   either   fall   off  or  !.e  Jtouiitled   t»fl, 

i''ist  lir>iss  llith  Liiur:  I>'il>hiti  on  the  Box.  —  in  u-iiii: 
'  a-t  hra-s  huh  liner-  the  wheel  ceiitiT  re(  ess  is  irejiared 
for  the  liiur  hy  ^erewiiiL:  in  several  eounter-unk  uad  -it 
.S(  rews  and  then  jiourin;.:  on  the'l)ra>s.  A-  the  nutal  (.tdl- 
aiid  mntrail-.  it  eraek-  in  one  or  more  jilaees.  hut  d  !>■  to  the 
Miunter-unk  lie.id  -it  -erews  it  will  not  come  ofl.  .\fter 
I'oth  wheels  have  lieeii  ]ioureil  il  i-  neee--arv  to  jiul  the 
wheel>  in  a  lathe  and  face  the  huh-  tt>  the  reijuirt^tl  tliitk- 
iie--.  Thi-  i-  an  expeii-ive  practice  aiul  the  i)re Liratioii- 
al-o  take  lon^'er  than  tluj-e  previously  de.-crihed.  iiandlinLr 
the  wlu'cls  tr)  pour  the  hrass  on  the  hubs  is  expeii-ive  aiitl 
man\  -hop-  are  not  e<|ui])ped  for  thi-  work.  ihe  drivinc 
I'ox  hull  faies  are  prejiared  l>\-  huildiniz  up  witli  halihitt. 
It  i-  very  douhtful  if  the  lenjzth  of  -ervice  ohlai  utl  from 
hull  liner-  of  this  t>  pe  warrants   the  ( ost   of  appl  cation. 

While  il  has  heen  suiinested  in  all  case-  to  u-e  a  Imiler 
jdate  liiuT.  il  is  not  necessary,  however,  to  limit  he  niaU- 
rial  jiartiiularly  to  holier  plate,  for  a  liner  lormd  in  the 
hlacksniith  -hop  out  of  a  .-craj)  car  axle  will  uivL-  equallv 
a-  Hood  -ervice.  ':,[:■■'■: y  .'■.  -,': 

It  is  possible  to  use  ;i  steel  liner  on  hoth  the  hoc  and  the 
wheel  huh.  The  idea  that  two  medium  hard  stee'  surfaces 
will  not  run  face  to  face  and  <;ive  i;ood  .-ervice  is  not  home 


out  in  prat  tilt.  tHr  it  i-  a  fait  that  -ever.d  roa-d-  are  now 
u-iiii:  tliil-  inetlutl  f'ir  mliintainiiii;  the  -ide  play  on  their 
lot  oinotiv!-.  Iti  i!ii-  I  ase  the  onh  i|ue-tioii  i-  that  if 
luliriiatiiii  ami  with  -o  niaii\  hard  i:rea-<-  tellar-  in  u-e  il 
i-  po--iMe  t<i  ilrdl  an  oil  diole  from  the  ret  e—  in  the  top  of 
the  (lri\iiiii  l.o\  di  iiioliall}  to  the  -id*-  Uarinu.  thu-  >e(  ur- 
inu'    pri'p  r    luhrii  .ttioii    wiiilit;ut    llu-   nifd    of    provitliiii;    d<- 


ta<liahl( 

III    1 1 11 
uiM-    th 
,1     lieariti 
hiljijis  il 


oil  cups.      . 
•  lu-ion    it    m.'.\ 
l"-t    n-ult-   ';f 


le  >tateil    th.it    the    -t  .  ond    nielhoil 
the   four    method-   tk-i  riU«|.    hut 


L'     of  .  ^t^•el     a:.;ain-t     Meil    offer-     attra<livr    po—i- 
|)rr:{k-r  att"  iitii  ij   1-  L.'i\fn  to  hil<ri«  alion. 


PNHIM MIC  HHNCII  CI.A.MI* 


in  a  <:  <;iii{isi  ^ 

I  he  t  nil-  :ind  efturl  ni«|uifvil  fi  lifi  one  main  rod  hra-^ 
fri  111  tlu  lieiuh  aiitl  I  l.imp  il  iu  a  vi^'  may  he  coinparativelv 
-mall.  I'lil  if  enoudi  l>ra[--e-  have.  t«"»  in-  liamlled  aiitl  it  is 
po--iM-e  to  "'MVe  a  little  lijue  on  ea<  Ii  one.  the  total  re-ultant 
>avini:  will  |>n»l);ild\  !«■  -lirpri-'m:.  Sutli  at  k'ust,  ha>  Leen 
dvc  eNpe  Kilt  1   of  the  N'a/c;o  \:   Mi— i— ippi  V.ille\   ;it   \itk-- 


A    Convan:ent    Bench    CInnip. 

:  .    .      j 

I  ■    .-  .-  ._  '  * 

huri:.   Mi--.,  in  the  u-e  of  the  pneumatit    l.eii.  h  .  Iani|i  illu-- 
trated.  :       . 

The  |m.uhiiie  ttiii-i-t-  i;f  a  l.r.ike  lyliiuler  l-oltetl  to  the 
under  -ide  of  the  hent  li  with  il-  pu-h  rod  poiiite<l  down  and 
ilii\<t  ijonnected  ti>  the-  lower  end  of  a  ^j-in.  hy  .>-in.  verli«al 
iron  hair  which  move-  up  and  down  through  a  iiuide  in  the 
hentli.      I  he  -heet  iron  cu>iim  I.elow   the  hrukc  cvlinder  i>  a 
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guard  to  prevent  workmeifc  from  getting  their  feet  caught 
between  the  push  rod  andhhe  floor.  The  upper  end  of  the 
bar  is  notched  and  provide^  with  a  movable  jaw  which  may 
be  adjusted  to  any  height  ^ited  to  the  work  in  hand.  The 
supply  of  air  to  the  brake  5:ylinder  is  controlled  by  a  3/2-in. 
cut-out  cock  which  has  bee^  drilled  through  the  side  so  that 
with  the  handle  in  the  clostijd  position  there  is  a  direct  open- 
ing from  the  cylinder  to  tWfc  atmosphere.  This  releases  the 
clanij)  and  allows  the  worl^  lo  be  c|u!ckly  removed  or  changed 
to  a  more  convenient  positiw. 

The  particular  clamp  described  was  applied  to  a  bench 
on  the  rod  job  and  used  lar^^ly  for  holding  main  rod  brasses 
while  being  chipped  or  filed)  Its  application,  however,  could 
be  successfully  e.xtended  to  Holding  many  other  kinds  of  loco- 
motive parts  and  thus  elimjnate  handling  to  and  from  the 
bench  and  hand  vise. 


FLUE  SETTING 

BY  R.  J.  H. 

As  the  setting  of  flues  is  aoout  the  last  thing  to  be  done  on 
a  boiler  before  the  test  is  i»pplied,  it  is  desirable  that  this 
work  be  done  as  quickly  as  possible.  The  mandrels  shown 
in  the  illustration  were  designed  especially  to  facilitate  flue 
setting  and  they  have  aidecT  materially  in  speeding  up  the 
boiler  shop  work  on  one  of  the  large  roads  in  the  middle 
west. 

The  method  of  using  these  mandrels  in  the  setting  of  flues 
is  as  follows :  The  flue  is  driven  to  place  by  the  man  in  the 
front  end  with  the  front  end  'mandrel.  The  moment  the  flue 
has  been  driven  far  enough,  the  flue  setter  in  the  firel)ox  starts 


|«— -A->j4k 


/<?/-  so  lb.  Hammer 


Combinah'on  Afandre/  and  On  yen 
fbrZ'fJtres.  Fron^  End. 


For  SO  Lb.  Hammer 


Combination  MaH^rel  and  Flaring  Tool. 
For  2* hues.   Back  Fnd. 

Mandrels  Used  in  the  Setting  of  Flues 

to  mandrel  and  bell  it  witli  the  back  end  mandrel.  The 
starting  of  the  air  hammer  aJ  the  back  end  is  the  signal  for 
the  man  in  the  front  to  stop  Ihis  hammer  and  hold  it  against 
the  mandrel  to  keep  the  flueW  place  while  being  mandrelcd 
and  belled  at  the  back  end.  \ 

After  all  the  flues  have  bein  flared,  the  man  in  the  firebo.x 
proceeds  to  expand  the  flues  vlith  a  sectional  expander,  so  con- 
structed that  it  completes  thejturning  over  of  the  bead.  The 
flues  are  then  calked  and  rolled.  While  this  work  is  being 
done,  the  flues  are  rolled  at  flbe  front  end  and  one  in  ten  are 
beaded.  For  2-in.  flues,  the  [holes  in  the  front  flue  sheet  are 
drilled  2  1/16  in.,  in  the  bjck  sheet  1  15/16  in.  No.  40 
copper  ferrules  are  used.  *oth  mandrels  are  made  "just 
large  enough"  for  the  work  M?ithout  sticking. 


EFFECT   OF   BUSHING    THE   HIGH   PRES- 

SURE  CYLINDER  OF  AN  W2  INCH 

CROSS  COMPOUND 

COMPRESSOR 

BY  R.  M.  DURNFORD 

The  W'estinghouse  8|j  in.  cross  compound  air  compressor 
may  Ije  adaj)ted  to  passenger  service  where  the  demands  for 
air  arc  excejjtonally  high  by  reducing  the  diameter  of  the 
high  pressure  air  cylinder  to  814  ii^-  ^nd  leav.ng  the  remain- 
ing cylinders  unaltered,  the  following  changes  in  the  action 
oi  the  j)ump  lje!ng  brought  about. 

The  intermediate  pressure  of  the  standard  compressor  with 
a  9-in.  high  pressure  air  cylinder  figures  out  to  be  41.8  lb. 
gage.  This  intermediate  pressure  is  a  propelling  force  acting 
on  one  side  of  the  high  pressure  air  piston  and  acts  in  con- 
junction with  the  intermediate  steam  pressure  to  drive  the 
second  stage  side  of  the  compressor,  often  referred  to  as  the 
"floating  piston." 

The  reduction  in  diameter  of  the  high  pressure  air  cylinder 
means  a  greater  intermediate  air  pressure  figuring  out  to  57.4 
lb.  gage.  Multiplying  the  pressure  by  the  area  of  the  8^4  in. 
piston  gives  a  greater  effort  in  pounds  than  is  the  case  in  the 
standard  compressor  with  an  intermediate  pressure  of  41.8 
lb.  acting  on  a  9  in.  air  piston.  The  increase  of  driving  effort 
is  j068  —  2662  =  406  lb. 

When  the  standard  9  in.  air  piston  completes  its  stroke 
against  a  main  reservoir  pressure  of  140  lb.,  it  is  subject  to 
a  resistance  of  8,906  lb.  The  altered  compressor  with  the 
8*4  in.  piston  acting  under  the  same  circumstances  is  subject 
to  a  resistance  of  7,484  lb.,  only  1,422  lb.  less  than  the 
standard  compressor. 

Since  the  decrease  in  resistance  and  the  increase  in  inter- 
mediate pressure  propulsion  are  both  helping  to  drive  the 
"floating  piston''  more  rapidly,  therefore,  by  adding  them 
together  we  gel  1,828  lb.,  or  nearly  a  ton  added  to  the  balance 
of  power  on  the  second  stage  side  of  the  compressor.  This 
will  certainly  act  to  speed  up  the  "floating  piston"'  which  will 
promptly  complete  its  stroke;  the  completion  being  well  in 
advance  of  the  other  side  of  the  compressor. 

Xow  considering  the  first  stage  side  of  the  compressor,  the 
live  steam  at,  say,  180  lb.,  drives  the  high  pressure  steam 

piston,  hut  opposing  it  on  the  other  side  is  a  back  pressure 
of  >2  lb.  (intermediate  steam  pressure),  subtracting  this  liack 
pressure  from  the  live  steam  pressure  on  the  other  side  of 
the  piston  gives  an  effective  steam  pressure  of  128  lb.  per 
scj.  in.  This  pressure  acting  on  an  8^  in.  steam  piston  gives 
a  thrust  of  7,264  lb. 

In  the  low  pressure  air  cylinder  (14^  in.  dia.)  of  the 
standard  pump  with  an  intermediate  air  pressure  of  41.8 
11).,  the  greatest  resistance  that  will  occur  will  be  6,910  lb. 
rhe  .-team  thrust  can  easily  overcome  this,  Ijut  to  avoid  slow- 
ing down  at  the  end  of  the  stroke,  by-pass  grooves  are  placed 
in  the  walls  of  the  low  pressure  steam  cylinder  so  that  when 
the  "floating  piston"  is  at  the  extremities  of  its  stroke  the 
intermediate  steam  pre.ssure  is  by-passed  to  the  exhaust.  This 
removes  the  back  pressure  from  the  high  pressure  steam  piston 
and  the  steam  thruj^t  is  then  much  greater  so  that  the  first 
stage  side  completes  its  stroke  in  a  manner  which  insures  a 
prompt  and  complete  action  of  the  reversing  mechanism. 

Xow  considering  the  altered  compressor  with  its  high  inter- 
mediate air  pressure  we  find  the  resistance  is  greater,  being 
in  fact  9,478  lb.  This  would  appear  to  be  more  than  the 
effective  steam  thrust  of  7,264  lb.  could  overcome,  but  the 
resistance  only  occurs  to  this  extent  at  the  end  of  the  stroke. 
Before  the  resistance  has  increased  to  such  an  extent  as  to 
stall  this  side  of  the  compressor  the  other  side,  which  was 
considerably  advanced,  will  have  completed  its  stroke  and 
the  back  pressure  on  the  high  pressure  steam  piston  will  be 
relieved  through  the  by-pass  grooves.     This  leaves  the  boiler 
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1  ressure  acting  with  a  thrust  of  10,214  lb.  to  overcome  the 
j.eak  resistance  of  9,478  lb.  in  the  low  pressure  air  cylinder, 
io  that  the  stroke  is  readily  completed  and  the  reversal  takes 
place. 

In  the  case  of  the  standard  compressor,  the  "floating  pis- 
tun"  is  so  little  advanced  at  the  end  of  the  stroke  that  the 
lull  thrust  of  10,214  lb.  only  occurs  at  the  very  end  of  the 
stroke  and  has  no  opportunity  to  speed  up  the  stroke  of  the 
mt  stage  side. 

In  the  altered  compressor  with  the  "floating  piston"  dis- 
tinctly advanced  at  the  end  of  the  stroke  over  the  first  stage 
.side,  the  relief  of  the  back  steam  pressure  takes  place  much 
.sooner,  and  the  large  steam  thrust  of  10,214  lb.  acts  through 
all  the  latter  part  of  the  stroke;  this  speeds  up  the  first  stage 
side  of  the  compressor,  which  results  in  a  greater  number  of 
strokes  per  minute,  therefore  giving  the  compressor  more 
capacity. 

In  operation  this  compressor  will  develop  a  higher  tem- 
perature in  the  air  cylinders  on  account  of  its  increased  speed. 
The  higher  intermediate  air  pressure  will  tend  to  heat  up 
the  low  pressure  air  cylinder  more  than  in  the  case  of  the 
standard  pump.  Nevertheless  the  high  pressure  air  cylinder 
will  be  subject  to  the  higher  temperature  and  this  with  less 
cylinder  wall  to  radiate  the  heat  will  require  that  special 
attention  be  paid  to  the  lubrication  of  the  cylinder. 

The  figures  presented  in  this  article  are  based  on  180 
lb.  steam  pressure  and  a  main  reservoir  pressure  of  140  lb. 
This  shows  that  the  altered  compressor  is  well  suited  for 
passenger  service  where  these  pressures  prevail.  The  stand- 
ard compressor  working  under  these  conditions  would  work 
far  too  slowly  to  handle  the  required  amount  of  air  promptly, 
at  times  when  the  demands  for  air  were  high.  The  arrange- 
ment of  air  compressor  described  above  has  been  tried  out  on 
the  Grand  Trunk  and  given  satisfaction;  its  use  is  being 
extended. 


It  is  hoped  that  the  accompanying  illustration  ma\-  offer 
a  helpful  suggestion  to  others  who  are  having  difticulty 
with  broken  front  deck  braces. 


I  BALL    BEARING    GRANK^PIN 

!  BY  B.  P.  FLORY 

Superintendent  Motive  Power,  New  York,  Ontario  &  Weitem,  Middletown,  N.Y. 

The  accompanying  illustrations  show  the  application  of  a 
steel  ball  bearing  to  the  front  crank  pin  of  the  2-10-2  loco- 
motives used  on  the  New  York.  Ontario  &  Western.  When 
these  engines  were  first  received  they  had  a  brass  ball  bearing 


FRONT  DECK  BRACE 

BY  JOSEPH  SMITH 
Baltimore  &  Ohio,  Lorain,  Ohio 

To  overcome  the  frequent  delays  due  to  the  breaking  of 
front  deck  braces  on  switch  engines  the  brace  marked  A  and 
shown  in  the  illustration  was  devised  by  J.  Wilson,  black- 
smith foreman,  Lorain  shops. 

A  front  deck  brace  marked  D  had  been  in  common  use 
and  on  one  engine  in  particular  a  good  deal  of  trouble  was 


Fig.   1 — Ball    Bearing    Front  Crank   Pin,  2-10-2  Class 

which  would  crush  out  on  the  side  and  break  off  the  collar 
on  the  crank  pin,  allovviiifi  the  rod  to  come  off. 

To  Qbviate  this  difficulty,  the  arrangement  shown  in  Fig.  1 
was   devised    by   Will  am    Pohlman,   general    foreman    at   the 


An   Improved   Front   Deck   Brace 


experienced  and  it  was  necessary  to  shop  the  eng'ne  fre- 
quently on  account  of  the  foot  of  the  brace  breaking  off  at 
point  E. 

To  overcome  the  difficulty  a  brace  similar  to  A  was  ap- 
plied to  this  locomotive  two  years  ago  and  has  given  no 
trouble  since.  The  jaw  of  the  brace  is  of  the  general  dimen- 
sions shown  and  is  connected  to  the  bracket  B  by  a  1^-in. 
steel  pin  C 


Flg^   2 — Detail    of    Ball    Bearing    Crank    Pin    and    Rod    Brass 

X.  v.,  O.  &  W.  shops,  Middletown,  X.  V.,  and  it  is  giving 
very  satisfactory  service. 

Ret(^rring  to  Fig.  2,  a  steel  ball  bearing  .1  is  shrunk  on 
the  orjginal  crank  pin.  The  brass  bushing  B  is  made  in 
two  sections,  being  held  together  by  the  wedge  C  and  making 
a  running  fit  on  the  ball  Ijearing  crank  pin.     In  case  of  ex- 
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cessive  wear,  the  rod  would  be  held  on  the  crank  pin  by  the 
collar  D  as  is  customary. 

The  advantage  of  this  form  of  front  side  rod  connection 
is  in  the  reduction  of  strain  on  the  rod  when  the  locomotive 
is  rounding  a  curve.  It  is  especially  valuable  and,  in  fact, 
necessary,  on  a  locomotive  with  a  long  rigid  wheel  base. 


PROLONGING  THE  LIFE  OF  CUTTERS  IN 
DAVIS  BORING  BARS 

BY  CHARLES  TRIMBY 

\i  the  Kansas  City  shops  of  the  Missouri  Pacific  a  meth- 
od has  been  devised  for  increasing  the  life  of  cutters  used 
in  the  Davis  boring  bars  for  boring  out  car  wheels.  The 
wav  in  which  this  is  don^  is  clearly  shown   in  the  sketch. 


tV/Wh  of  ,, 

Cutter  3    , 


V 


^f//f/y/v_rj.i^ 


Boring 
Bar 


"2Z\ 


> 


iOi 


Hardened  Sfee/. 


Inserts  Double  the  Life  of  Boring  Bar  Cutters 

Two  pieces  of  steel  are  shaped  to  fit  between  the  cutter,  in- 
creasing the  space  between  them  one  inch.  This  doubles  the 
life  of  the  cutters  and  effects  a  considerable  saving,  espe- 
cially with  the  present  price  of  high  speed  steel. 


CUTTING    TO(3L    LUBRICATION 

BY  R.  B.  HUYETT,  M.  E. 

Progress  in  the  cutting  of  metals  and  in  the  lul)rication  of 
cutting  tools,  can  be  divid(?d  into  three  periods  of  evolution. 
The  first  period  is  often  referred  to  as  the  good  old  days  of 
the  backyard  shop  when  the  boss  and  his  workmen  vied  with 
each  other  in  the  perforrtlance  of  difficult  work  requiring 
great  skill,  owing  to  the  lack  of  proper  equipment.  Each 
shop  was  limited  in  the  qUality  and  quantity  of  its  product 
by  the  skill  of  the  individual  workman.  During  this  period, 
the  time  necessary  to  complete  a  piece  of  work  was  a  second- 
ary consideration.  The  Workman  was  expected  to  use  his 
skill  in  performing  the  wOrk  as  nearly  perfect  as  possible, 
regardless  of  the  time  consumed  in  so  doing.  The  machine 
tools  then  employed,  while  they  accomplished  wonders  in 
comparison  with  hand  wofk,  were  not  ecjuipped  to  perform 
the  greatest  amount  of  work  in  the  shortest  time.  Lubrica- 
tion of  cutting  tools  was  uhheard  of  and  unnecessary.  The 
machines  were  not  as  yet  built  to  run  at  high  speeds. 

The  second  period  of  evolution  dawned  with  the  intro- 
duction of  the  semi-automatic  and  automatic  machines  and 
quantity  production.  Up  to  this  time,  the  capacity  of  the 
machine  had  been  limited  by  its  own  strength  and  speed,  or 
rather  by  the  absence  of  bdth,  and  not  by  the  quality  of  the 
cutting  tools.  The  introduction  of  quantity  production 
necessitated  the  design  and  construction  of  machine  tools  of 
greater  strength  and  s{)eed.  Then  it  was  found  that  the 
cutting  tools  (all  low  carbon)  would  not  stand  up  under  the 
speed  of  which  the  new  machines  were  capable,  as  the  fric- 
tion at  these  speeds  generated  enough  heat  to  soften  the  tools 
and  make  them  lose  their  cutting  edge. 

To  remedy  this,  e.xperiments  were  made  along  the  line  of 
reducing  the  friction  of  cutting.     Friction  was  reduced   in 


bearings  by  lubrication,  why  not  here?  So  a  squirt  of  oil 
now  and  then  was  tried  on  the  theory  that  some  might  get 
between  the  tool  and  the  work  and  grease  the  cutting  edges. 
The  futility  of  trying  to  eliminate  or  reduce  this  friction 
.soon  became  apparent,  as  nothing  could  be  gotten  between 
the  cutting  edges  of  the  tool  and  the  work.  It  was  found  that 
a  little  lubricant  at  the  rake  of  the  tool  where  the  chip  slidt  s 
back  over  it  might  do  some  good,  but  only  a  very  little.  At 
this  time,  for  some  unaccountable  reason,  it  did  not  occur 
to  the  experimenters  that,  although  they  could  not  prevent 
the  great  friction  at  the  cutting  point  and  in  this  way  pre- 
vent heat,  they  could  arrange  to  dissipate  it  as  fast  as  it  was 
generated  and,  in  this  way,  prevent  the  tool  from  becominij; 
the  conductor  and  burning.  Instead  of  developing  a  mean- 
of  taking  the  heat  away  from  the  tool  they  developed  a  tool 
steel  which,  as  they  thought  at  the  time,  could  withstand  the 
heat.  This  was  then  called  high  speed  steel,  and  was  similar 
to  that  in  use  today. 

In  the  third  and  present  period  machine  tools  are  designed 
with  much  greater  cross-sectional  area,  larger  and  longer 
bearing  surfaces,  special  alloy  steel  parts  and  greater  driving 
])ower.  These  improvements  make  them  capable  of  such 
high  speed  as  to  generate  sufficient  heat  to  destroy  the  cutting 
edge  of  even  the  high  speed  steel  tools  which  had  been 
thought  immune  from  heat. 

Up  to  this  time,  the  manufacturers  of  high  speed  steel 
tools  claimed  that  their  tools  .should  not  be  used  in  con- 
nection with  coolant.  It  was  discovered,  however,  by  users 
of  the  tools,  that  when  a  y^-'\n.  or  ^-in.  stream  was  cir- 
culated over  the  tool,  there  was  a  very  marked  lengthening  of 
its  life.  Working,  i)erhaps  on  the  theory  that  if  this  small 
amount  of  coolant  was  good,  more  would  be  better,  many 
progressive  engineers  tried  the  use  of  more. 

Among  these  experimenters  was  F.  W.  Taylor,  who  ar- 
ranged to  circulate  without  pressure,  a  large  stream  of  cool- 
ant instead  of  the  small  ^-in.  and  ^-in.  streams.  The 
results  were  remarkaljle.  As  much  as  a  40  per  cent  increase 
in  cutting  speed  was  found  possible  with  less  deterioration  to 
the  tool  and  a  far  smaller  number  of  tool  grinds.  To  quote 
from  Taylor's  book  on  The  .^rt  of  Cutting  Metal:  "In  cutting 
steel,  the  l)etter  the  cjuality  of  tool  steel  the  greater  the  per- 
centage of  gain  through  the  use  of  a  heav>'  stream  of  wate^. 
The  gain  for  the  different  types  of  tools  in  cutting  is:  i 

a     Modern    high-speed    tools 40  per  cent  ' 

I)     Old    style    heavy-hardening    tools 33  per  cent 

c     Tempered   tools    25  per  cent 

Such  a  statement  as  this  started  investigation  in  the  right 
direction  and  the  possibilities  for  increased  efficiency  by  sci- 
entific cooling  of  the  cutting  tool  are  gradually  being  more 
and  more  recognized.  However,  there  still  exists  a  deplor- 
able amount  of  indifference  to  these  possibilities  even  in 
many  otherwise  progressive  shops,  as  is  evidenced  by  the 
smoking  tools  and  hot  chips.  It  will  pay  any  executive  in- 
terested in  increased  profits  to  investigate  these  condition^. 
The  absence  of  smoking  tools  or  hot  chips  is  not  always 
conclusive  evidence  that  enough  coolant  is  being  used  be- 
cause the  machines  may  be  slowed  down.  i 

What  is  the  difference  between  a  lubricant  and  a  coolanti? 
A  careful  analysis  of  the  subject,  based  on  actual  tests,  has 
shown  that  the  principal  function  of  a  stream  of  liquid  over 
the  cutting  tool  is  to  carry  away  the  heat  generated  by  the 
friction  of  cutting  metal  with  metal.  While  there  is  a  slight 
lubrication  at  the  rake  of  the  tool  where  the  chips  slide  off, 
the  real  function  of  the  liquid  is  to  carry  away  the  heat 
from  the  tool  and  prevent  its  temper  from  being  destroyed. 
Lubrication  therefore  is  a  misnomer  and  the  word  "coolant" 
is  a  much  more  appropriate  term.  To  quote  from  Becker's 
work  on  high  speed  steel:  "While  the  word  lubrication  is 
in  common  use  in  this  connection,  it  really  is  a  misnomer  to 
speak  of  lubrication  in  connection  with  metal  cutting.  It 
is  quite  impossible  to  force  oil  or  other  substances  between 
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the  tool  and  the  chip.  The  purpose  of  the  so-called  lubri- 
cants in  the  main  is  merely  to  assist  in  carrying  away  l^eat 
from  the  place  where  the  work  is  being  done,  thus  keeping 
down  the  temperature  of  the  cutting  edge  and  lip  of  the 
tool  below  the  point  where  softening  will  begin." 

VOLUME  OF  COOLANT  NECESSARY 

The  size  of  the  stream  of  coolant  to  be  used  depends  on 
the  speed  of  the  machine,  the  depth  of  the  cut,  and  the  kind 
of  material.  The  easiest  and  only  sure  way  of  knowing 
when  enough  coolant  is  being  used  is  to  run  the  machine  at 
its  maximum  speed  from  the  standpoint  of  the  strength  of 
machine,  material  and  tool.  If  the  tool  smokes  or  the  chips 
come  off  hot  at  this  speed,  an  insufficient  amount  of  coolant 
is  being  used  and  the  flow  should  be  increased.  It  is  far 
better  to  use  too  much  than  too  little  coolant  and  Becker 
puts  it  this  way: 

"The  small  streams  customarily  used  are  quite  ineffective. 
It  is  necessary  to  deliver  gallons  of  coolant  where  it  has  been 
customary  to  deliver  pints.  The  heavy  streams  serve  another 
useful  purpose  in  cases  where  the  chips  come  off  small  or 
well  broken  up  in  that  they  carry  or  float  them  out  of  the 
way." 

Since  to  cool  is  the  prime  function  of  the  liquid,  it  natu- 
rally follows  that  the  best  liquid  to  use  is  that  which  pos- 
sesses the  greatest  cooling  qualities.  The  lighter  and  there- 
fore more  easily  evaporated  the  liquid,  the  greater  its  cool- 
ing qualities.  Consequently,  water  fills  the  necessary  re- 
quirements when  properly  mixed  with  a  sufficient  quantity 
of  some  good  cutting  compound  to  eliminate  the  corrosive 
effects  of  water  alone.  Such  water  solutions  are  not  only 
much  better  coolants  than  pure  oils,  but  are  far  cheaper. 
Oils  pick  up  heat  slowly  and  release  it  more  slowly  while 
water  picks  up  heat  quickly  and  releases  it  more  quickly. 

It  is  not  sufficient  that  a  copious  flow  of  coolant  be  used 
for  a  great  deal  depends  on  the  manner  of  application.  It 
must  be  directed  at  the  right  point  and  delivered  at  a  slow 
velocity. 

According  to  Taylor,  "a  series  of  experiments  has  de- 
monstrated that  water  thrown  directly  upon  the  chip  at  the 
point  where  it  is  being  removed  from  the  forging  by  the 
tool  will  give  higher  allowable  cutting  speeds  than  if  used 
in  any  other  way."  Further  along  he  says:  "After  de- 
ciding to  tr>'  experiments  upon  the  cooling  effect  of  water 
when  used  upon  a  tool,  it  was  our  judgment  that  if  a  stream 
of  water  were  thrown  upward  between  the  clearance  flank 
of  the  tool  and  the  forging  itself,  in  this  way  the  water 
would  reach  almost  to  the  cutting  edge  of  the  tool  at  the 
part  where  it  most  requires  cooling,  and  that,  by  this  means 
the  maximum  cooling  effect  of  the  water  would  be  realized. 
We  therefore  arranged  for  a  strong  water  jet  to  be  thrown 
between  the  clearance  flank  of  the  tool  and  the  flank  of  the 
forging  and  made  a  series  of  experiments  to  determine  the 
cooling  effect  of  water  with  various  feeds  and  depths  of 
cut.  So  confident  were  we  of  the  truth  of  this  theory  that 
we  did  not  deem  it  worth  while  to  experiment  with  throw- 
ing streams  of  water  in  any  other  way  until  months  after- 
ward, when,  upon  throwing  a  stream  of  water  upon  the 
chip  directly  at  the  point  where  it  is  being  removed  from 
the  forging  by  the  tool,  we  found  a  material  increase  in  the 
cutt-ng  speed,  and  thus  our  first  experiments  were  rendered 
valueless. 

"Practically  great  difficulty  will  be  found  in  getting  ma- 
chinists in  the  average  shop  to  direct  the  stream  of  water 
on  the  chip  .in  the  proper  way  as  indicated,  because  when 
a  sufficiently  heavy  stream  of  water  is  thrown  upon  the 
work  at  this  point  it  splashes  much  more  than  when  thrown 
upon  the  forging  just  above  the  chip;  and  a  machinist  pre- 
fers slower  cutting  speeds  and  less  splash.  The  most  satis- 
factory results  are  obtained  from  a  stream  of  water  falling 
at  ra&er  slow  velocity,  but  with  large  volume." 


MEANS  OF   DELI\'ERING   COOLANT 

Machine  tool  builders  have  often  overlooked  the  necessity 
of  supplying  adequate  coolant  circulating  facilities  on  their 
machines  and  in  order  to  overcome  this  defect  scwne  users 
have  gone  to  considerable  expense  and  trouble  to  install  a 
gravity,  system  to  provide  the  proper  flow  and  eliminate  the 
troubles  of  the  gear-type  pump,  such  as  loss  of  prime,  clog- 
ging, short  life,  etc.  The  installation  of  a  gravit}'  systan 
costs  several  times  per  machine  what  it  would  to  provide 
each  machine  with  an  efficient  individual  pump  at  the  pres- 
ent time.  By  installing  gravity  systems,  users  of  machine 
tools  have  done  nothing  more  than  trade  the  troubles  in- 
cident to  the  use  of  the  old  gear-type  pump  for  those  of 
the  gravity  system.  With  a  gravity  system  in  use,  it  is  nec- 
essar}-  that  all  machines  connected  with  the  system  use  the 
same  grade  of  coolant.  It  is  unsanitary,  requires  constant 
attention  and,  if  the  least  thing  goes  wrong,  every  machine 
connected  with  the  system  is  put  out  of  commission  until 
the  defect  can  be  repaired. 

Many  machine  tools  are  still  being  furnished  to  the  users 
with  small  capacity  pumps  and  small  sized  piping.  This 
necessitates  the  changing  of  the  circulating  system  on  ma- 
chines by  the  users.  Although  it  seems  uneconomical  it  is 
far  better  to  throw  away  the  small  capacit}-  pump  and  pip- 
ing th^n  to  use  it.  A  few  dollars  spent  to  get  a  pump  and 
piping!  of  the  right  capacity  will  be  saved  many  times  over 
by  the  increase  in  production  and  the  lowered  tool  expense. 


BENCH  DRILL 

BY  G.  C.  CHRISTY 
Master  Mechanic,  Yazoo  &  Mississippi  Valler.  Vicksburt.  Miss. 

The  bench  drill  illustrated  was  devised  and  tried  out  at 
the  Vicksburg,  Miss.,  shops  of  the  Yazoo  &  Mississippi  Val- 
ley and  has  given  good  satisfaction  in  actual  practice.  It 
consists  of  an  air  motor,  socket  and  twist  drill  substantially 
supported  on  the  bench  and  bolted  to  a  framework  which 
carries  an  adjustable  table.     This  table  has  movement  in 


I  Air  Motor  and   Bench  Drill  .   . 

i 

three  directions,  so  it  is  a  simple  matter  to  center  any  work 
requiring  drilling. 

The  machine  is  esj)ecially  adaptable  to  such  work  as  drill- 
ing holes  in  rod  bushings,  cotter  key  holes  in  wrist  and 
knuckje  pins,  etc.,  but  its  principal  advantage  lies  in  the 
fact  that  small  drilling  jobs  do  not  need  to  be  taken  to  the 
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drill  press,  but  may  be  jdone  at  the  bench  as  needed.  This 
will  save  many  steps  and  much  time  previously  spent  in 
waiting  for  work  at  drill  presses  which  are  usually  over- 
crowded. In  large  shops  there  is  most  always  more  drilling 
to  do  than  can  be  quickly  handled  and  the  installation  of 
some  such  home-made  machine  as  the  above  bench  drill 
would  help  relieve  the  situation. 


INDISCRIMINATE  USE  OF  THE  INJECTOR 
CAUSES  BOILERS  TO  LEAK* 

BY  GEORGE  AUSTIN 
General  Inapector  Soilers,  Atchison,  Topeka  &  Santa  Fe 

Working  the  injector  too  much  while  the  engine  is  stand- 
ing, is  the  secondary  cause  of  many  firebox  leaks  and 
failures,  on  account  of  causing  extreme  variations  of  temper- 
ature between  the  upper  and  lower  parts,  due  to  injecting 
a  large  quantity  of  water  at  one  operation.  Heavy  clinkered 
fires,  short  firing,  or  other  causes  which  tend  to  cause  poor 
steaming,  operate  to  produce  unequal  temperatures.  Poor 
injector  work  is  also  a  close  second  in  causing  corrugating 
and  cracking  of  firebox  plates,  and  especially  so  when  aided 
by  bad  water  conditions.  The  only  excuse  for  reviewing 
the  injector  subject,  is  that  personal  observation,  on  our 
own  road  shows  these  matters  are  not  as  well  understood 
by  some  of  those  in  direct  charge  of  the  locomotive  as  they 
should  be,  or  if  understood,  their  importance  is  not  fully 
appreciated.  Many  enginemen  are  good  boiler  men.  They 
rarely  make  a  boiler  failure,  and  then  only  when  it  is  un- 
avoidable. Others  are  good  at  everything  else,  but,  if  there 
is  a  chance  to  cause  a  leak  in  the  firebox  of  their  engine, 
they  are  pretty  certain  to  make  use  of  it,  either  through 
ignorance  or  indifferenc^  or  both.  Some  of  our  enginemen 
get  from  a  fourth  to  on^half  greater  mileage  from  a  set  of 
flues  of  the  same  type  of  locomotive  in  the  same  service  than 
others,  the  principal  reason  for  which  will  be  found  to  be 
better  injector  work.  | 

John  Purcell,  assistant  to  the  vice-president  of  the  Santa 
Fe,  has  prepared  a  book  on  the  care  of  locomotive  boilers 
and  their  appurtenances,  One  of  the  rules  in  which  reads  as 
follows :  '; 

"Engine  crews  and  hostlers  should  be  instructed  to  use 
the  injector  as  little  as  possible  when  the  engine  is  standing. 
Boilers  should  have  at  least  two-thirds  of  a  glass  of  water 
when  set  out  for  service.  Incoming  engines  should  have 
nearly  a  full  glass  of  water  before  the  crew  leaves  them, 
and  the  water  should  be  put  in  while  the  engine  is  moving 
from  the  train  to  the  ash  pit  Use  of  the  injector,  while  the 
engine  is  standing,  should  be  avoided  whenever  possible  to 
do  so.  It  must  be  understood,  however,  that  safety  of  the 
boiler  is  the  first  consideration,  but  that  can  be  had  by  using 
the  injector  frequently  for  'short  periods.  Instead  of  in- 
jecting large  quantities  of  water  into  the  boiler  at  one  opera- 
tion, a  good  safe  rule  to  follow  is  not  to  put  in  more  than 
one-half  an  inch  of  water  at  any  one  time  while  the  engine 
is  standing." 

The  above  rule  is  as  good  a  rule  as  the  book  contains, 
and  our  men  who  understand  and  live  up  to  it  are  good  men 
with  the  boiler,  as  well  as  with  the  rest  of  the  machine. 
They  know  that  when  they  start  an  injector,  there  is  a 
stream  of  water  about  200  degrees  colder  than  the  boiler, 
entering  it  at  a  rate  of  from  40  to  100  gallons  per  minute, 
and  that  this  colder  and  heavier  water  sinks  to  the  lower 
parts  of  the  boiler  shell  and  firebox  water  spaces  filling  up 
those  parts,  and  if  continued,  cooling  and  shortening  all 
parts  in  proportion  to  the  reduction  of  temperature.  To 
illustrate  how  much  the  cooler  portion  shortens,  a  flue  20 
feet  in  length  will  change  its  length  one-sixty-fourth  of  an 

inch  for  each  14  deg.  change  in  temperature.     Therefore,  if 

— 

•From  a  paper  presented  before  th*  Western  Railway  Club. 


only  112  deg.  difference  in  temperature  is  produced  between 
the  upper  and  lower  parts  of  a  boiler,  the  bottom  of  the 
boiler  is  ]/%  in.  shorter  than  the  top.  So  are  the  lower  flues, 
which  are  in  this  cooler  strata,  and  it  becomes  a  tug  of  war 
with  the  odds  in  favor  of  the  hot  ones,  because  there  are 
more  of  them;  therefore,  the  bottom  flues  leak  most  fre- 
quently. If  a  20-foot  flue  will  change  its  length  one-sixty- 
fourth  of  an  inch  for  every  change  of  14  deg.  in  temperature, 
a  10-foot  side  sheet  will  change  its  length  one-sixty-fourtli 
of  an  inch  for  each  change  of  28  deg.  and  you  can  believe 
there  is  much  more  than  112  deg.  difference.  A  difference 
of  200  deg.  is  not  uncommon,  and  we  have  a  record  of  244 
deg.  or  more  than  ]4,  in.  difference  in  length  between  the 
upper  and  lower  parts  of  a  firebox  side  sheet.  The  cooler 
part  must  contract  and  the  process  causes  the  hotter  and 
longer  part  to  buckle  out  slightly  between  the  staybolt  rows 
and  assume  a  slightly  wavy  form,  the  staybolt  being  in  the 
trough,  or  lowest  part  between  the  waves.  This  bulging  or 
wave  forming  crimps  the  end  of  the  l)olt  on  the  fire  side  of 
the  plate  and  opens  slightly  on  the  water  side  and  breaks 
the  joint.  This  starts  the  staybolt  leak,  which  most  fre- 
quently shows  when  engines  have  stood  a  few  minutes  at 
the  ash  pit  after  the  engine  crew  has  injected  the  water 
which  should  have  been  put  in  before  they  left  the  train, 
or  while  coming  from  the  train  to  the  ash  pit,  or  it  is 
caused  by  the  hostler  using  the  injector  before,  or  after 
engines  are  placed  in  the  roundhouse.  In  short,  the  engine 
crew  did  not  handle  the  water  according  to  the  best  prac- 
tice for  the  good  of  the  boiler  and  the  conditions  prevented 
the  hostler  from  doing  so. 

One  or  two  shocks  with  the  injector  does  not  always  start 
flues  leaking,  but  if  the  flues  are  near  the  leaky  point,  it 
will  usually  start  them  leaking,  and  any  one  who  will  do  it 
once  unnecessarily,  does  it  through  ignorance  or  indiffer- 
ence, and  will  do  it  any  time  the  injector  is  started.  There 
are  times  when  it  may  seem  impractical  to  do  the  best  thing 
for  the  boiler,  but  there  are  so  many  times  it  is  just  as  easy 
to  do  it  as  not,  that  the  engineman  who  adopts  the  system 
becomes  a  good  man  with  the  boiler  and  when  he  once  ac- 
quires the  habit  he  will  hold  to  it. 

Flue  and  staybolt  leakage  is  frequently  attributed  to  cold 
air  entering  the  firebox,  but  when  one  considers  the  relative 
density  of  air  and  water,  there  seems  slight  probability  that 
cold  air  can  have  any  appreciable  effect  in  causing  firebox 
leaks.  Consider  for  example,  that  the  fire,  when  the  engine 
is  working,  reaches  a  temperature  of  2,600  deg.,  and  the 
water  in  the  boiler  at  225  lb.  pressure  gets  to  396  deg.  and 
yet  the  high  temperature  of  the  fire,  as  shown  by  tests  does 
not  heat  the  plates  above  450  deg.  if  they  are  clean.  This 
is  because  the  greater  density  of  the  water  gives  it  the  power 
to  absorb  heat  as  fast  as  the  flames  can  give  it  to  the  plates. 
Therefore,  cold  air  will  have  as  little  effect  to  cool  plates 
when  backed  by  hot  water  as  the  flame  has  to  heat  them 
when  backed  by  water,  but  cold  air  entering  the  firebox 
does  affect  the  steaming.  We  trade  water  for  steam  while 
the  engine  is  working,  and  trade  a  tight  firebox  or  flues,  or 
both,  for  leaky  ones,  while  drifting  down  hill  or  standing 
at  stations. 

The  use  of  the  blower  on  the  modern  large  boiler  has 
little  effect  to  promote  circulation.  It  is  true  that  it  will 
maintain  the  steam  pressure,  but  the  cold  water  goes  to  the 
bottom  just  the  same,  and  using  the  blower  maintains  tha 
top  temperatures  while  the  bottom  temperatures  continue 
falling  as  long  as  the  injector  is  operated. 

A  clean  fire  gives  the  best  circulation,  and  no  particular 
harm  results  to  firebox  sheets,  but  with  a  heavily  clinkered 
fire,  or  an  oil  burning  engine  with  considerable  of  the  area 
of  the  lower  parts  of  the  firebox  sheets  covered  with  brick, 
there  is  a  very  serious  doubt  whether  the  use  of  the  blower 
while  using  the  injector  is  not  altogether  the  wrong  thing 
to  do,  for  the  reason  tiiat  there  is  no  circulation  below  the 
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fiicline.  The  hotter  water  circulates  on  the  top  of  the  coid 
water  in  the  water  leg  of  a  locomotive  firebox  just  the  same 
as  if  the  mud  ring  was  raised  that  much,  there  is  no  circula- 
tion unless  there  is  heat  to  produce  it.  When  there  are  8  to 
12  inches  of  clinkers  in  a  coal  burning  engine,  there  is  no 
circulation,  when  the  engine  is  standing,  below  the  top  of 
the  clinker.  In  an  oil  burning  firebox  there  is  no  circulation 
back  of  the  brick  work,  which  covers  the  heating  surface  of 
the  firebox  plates,  until  the  bricks  become  hot  enough  to 
produce  it,  and  it  seems  very  likely  that  condition  is  respon- 
sible for  some  of  the  corrugating  and  cracking  of  firebox 
sheets,  and  leaking  flues  and  staybolts  in  oil  burning  engines. 

There  are  no  doubt  many  who  are  somewhat  skeptical 
of  the  importance  of  operating  the  injector  only  when  the 
engine  is  working,  that  is,  if  it  can  just  as  well  be  avoided. 
There  is  not  a  student  or  investigator  of  the  subject,  but  will 
agree  to  the  truth  of  what  has  been  said  here.  It  is  too 
often  the  case  that  flue  failures  are  classed  as  unavoidable 
and  passed  without  investigation,  or  the  cause  is  attributed 
to  poor  care  in  the  roundhouse,  which  is  very  unfair  to  the 
boiler  men,  unfair  to  the  company  and  equally  so  to  the 
man  who  was  responsible,  because  of  permitting  him  to  be- 
come careless  in  his  handling  of  the  locomotive  and  acquir- 
ing habits  which  depreciate  his  work.  By  encouraging  our 
engineers  and  hostlers,  not  to  use  the  injector  when  the 
engine  is  not  working  unless  it  is  absolutely  necessary  to  do 
so,  and  favor  the  boiler  all  possible  we  will  get  a  better  per- 
formance of  boilers  and  engines  and  less  frequent  and  ex- 
tensive repairs  will  be  required.  i 

In  connection  with  the  subject  of  injector  and  blow  off 
cock  use,  it  must  be  apparent  that  railroad  companies  should 
require  their  firemen  to  obtain  a  reasonable  knowledge  of 
the  effects  of  producing  unequal  temperatures  before  pro- 
moting them  to  take  charge  of  an  engine.  Hostlers  also, 
should  be  required  to  know  how  to  properly  care  for  the 
locomotive  while  in  their  charge:  Do  not  put  it  all  up 
to  the  boilermaker,  let  the  other  fellow  do  his  part.  f 


IHOME  MADE  PIPE  BENDER 


A  pneumatic  pipe  bender  with  several  novel  features  is  in 
use  in  the  car  department  of  the  Danville  shops  of  the  Chi- 
cago &  Ekstem  Illinois.  The  device,  which  is  shown  in  the 
illustration,  bends  pipes  to  any  angle  desired  without  heat- 
ing and  without  the  use  of  springs  or  sand  to  prevent  kinks. 
Three  bends  can  be  made  at  one  time  on  certain  classes  of 
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Parts  Formed  in  One  Operation  on  Pneumatic  Pipe  Bender 


-ST" Length  before  bending. -•1 


work,  as  for  instance  in  forming  the  offset  in  the  train  line 
to  pass  oyer  the  Cardwell  draft  gear  spring. 

The  device  consists  of  a  14-in.  air  cylinder,  the  piston 
of  which  extends  out  over  a  heavy  iron  plate.  The  piston 
is  arranged  to  carry  grooved  dies  of  various  sizes  and  the 
plates  carry  three  grooved  rollers,  set  on  studs,  which  can 
be  shifted  to  various  positions.  At  one  side  of  the  plate  is 
a  movable  arm  which  carries  a  fourth  roller  mounted  on  an 


REAMING  TAPERED  HOLES  TO    STAND- 
ARD SIZES 

>  \ 

It  is  often  desirable  to  ream  tapered  holes  to  a  standard 
size,  as  for  instance  on  the  piston  rod  fit  in  air  compressor 
piston  heads.  Where  an  ordinary  reamer  is  used  there  is 
certain  to  be  considerable  variation  in  the  sizes  of  the  holes, 
unless  the  taper  is  very  small.  To  overcome  this  difficulty 
the  type  of  reamer  shown  below  has  developed  in  the  Bloom^ 
ington  shops  of  the  Chicago  &  Alton. 

The  body  of  the  reamer  has  a  threaded  portion  between 


y 10- 

A   Reamer  Which   Is  Handy  for  Duplicating  Tapered   Holes 

the  flutes  and  the  shank.  Fitting  over  the  threaded  portion 
of  the  body  is  a  stop,  which  is  movable  but  can  be  held  at 
any  desired  point  by  a  lock  nut.  The  stop  is  adjusted  sO 
that  it  comes  in  contact  with  the  work  when  the  hole  has 
been  reamed  to  the  proper  dimensions.  Any  number  of 
holes  can  be  reamed  without  the  least  variation  in  the  size. 
When  it  becomes  necessary  to  sharpen  the  reamer,  the  stop 
can  be  removed.  By  means  of  a  plug  gage  or  caliper,  the 
or-ginal  setting  can  readily  be  duplicated 


A  Pipe  Bender  Designed  for  Car  Work 

eccentric.  This  can  be  brought  into  position  by  a  short 
handle  and  is  spaced  so  that  when  a  straight  piece  of  pipe 
is  placed  between  the  two  sets  of  rollers,  the  eccentric  will 
hold  it  firmly  in  place.  A  movable  stop  is  provided,  in  line 
with  the  roller,  so  that  in  making  duplicate  parts  the  bends 
can  be  located  in  the  proper  place.  The  table  is  marked  to 
indicate  the  angle  of  the  bend,  which  can  also  be  judged 
by  the  travel  of  the  piston. 

In  making  single  bends  only  two  of  the  rollers  are  used. 
To  form  offsets  as  in  the  train  line  pipes  shown  below,  the 
pipe  is  held  by  the  four  rolls  and  the  offset  is  formed  in  a 
single  operation.     Having  the  bends  all  made  with  the  pipe 
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horizontal  has  been  found  i  great  advantage  in  working 
with  long  pipes.  This  bende  is  adapted  for  a  large  variety 
of  work  and  has  been  found  to  be  well  suited  for  producing 
parts  in  quantities  as  well  asifor  general  repair  jobs. 

— k> 


DON'TS" 


FOR    aIpPRENTIGES    AND 
OTHERS 


BY     HENRt     GARDNER 


Don't  "monkey"  with  a  machine  "just  for  fun,"  as  a 
machine  will  not  take  a  jol^e,  and  you  will  be  punished 
every  time.  ^ 

Don't  try  to  operate  a  machine  for  the  first  time  without 
receiving  full  instructions  froRi  some  one  in  authority. 

Don't  shift  heavy  belts  by  hand  unless  you  are  an  expert, 
and  then  great  care  should  be  taken  not  to  get  caught. 

Don't  wear  shoes  that  are  So  worn  out  that  a  splinter  or 
nail  will  go  up  through  the  sole  and  cause  a  serious  injury. 

Don't  wear  ragged,  loose  sleeves  when  running  machines, 
as  the  ends  are  likely  to  be  caught  somewhere,  and  you  will 
lose  a  finger  or  two. 

Don't  chip  toward  any  one  without  a  screen  between  you. 

Don't  stop  a  planer  by  half  shifting  the  reversing  belt; 
always  stop  it  by  the  countershaft. 

Don't  lean  against  a  machine  that  is  running,  and  it  is 
better  to  keep  a  safe  distance  from  any  mechanism  in  motion 
or  likely  to  be  set  in  motion.     Never  ride  a  planer  table. 

Don't  use  the  emery  wheel  without  wearing  the  goggles 
provided  by  the  company. 

Don't  touch  the  teeth  of  a  moving  gear  or  cutter. 

Don't  set  a  lathe  or  planer  tCK>l  when  the  work  is  in  motion. 

Do  not  allow  a  tool  to  run  by  the  work  so  far  as  to  cut 
into  a  lathe  spindle.  A  machine  looks  strong,  but  it  can  be 
very  quickly  and  easily  injurCil. 

Don't  score  a  planer  bed  or  make  holes  in  a  drill  table. 

Don't  lay  a  long  file  or  any  tool  on  the  ways  of  a  lathe; 
don't  cut  into  a  lathe  arbor 

The  running  part  of  a  machine  should  be  oiled  every 
day,  and  sometimes  oftener.  If  you  take  a  machine  that 
some  one  else  has  just  been  running,  don't  trust  that  it  has 
been  oiled  that  day;  oil  it  yourself,  but  stop  it  first. 

Don't  waste  oil  by  pouring  it  on  so  that  the  greater  part 
runs  away;  the  company  loses  a  great  deal  of  money  through 
the  careless  use  of  oil;  a  drop  in  the  right  place  does  more 
good  than  a  cupful  on  the  floor. 

Don't  be  afraid  of  soiling  your  hands,  as  it  is  impossible 
to  work  in  a  railroad  shop  aad  keep  your  hands  white  and 
smooth.  Don't  wear  gloves  except  for  the  roughest  work 
and  never  when  running  machines. 

Don't  get  your  suit  of  overalls  covered  with  grease  and 
dirt;  with  a  little  care  you  can  keep  much  cleaner  than  you 
think.  A  dirty  suit  doesn't  always  mean  that  you  have 
done  a  lot  of  hard  work;  it  ftiore  cften  indicates  a  careless, 
untidy  disposition. 

Don't  put  your  tools  whtie  you  can't  find  them  easily; 
"have  a  place  for  everything  and  everything  in  its  place." 

Don't  let  files  destroy  one  another  by  throwing  them  to- 
sether  in  the  drawer.  Don't  use  a  monkev  wrench  for  a 
hammer. 

Don't  put  finished  work  in  a  vise  without  using  copper 
or  lead  jaws. 

Don't  swing  a  sledge  or  hammer  that  you  know  is  working 
loose  on  the  handle,  thinking  that  it  won't  come  off  'til  next 
time;  you  may  not  get  hurt,  but  what  about  the  other  fellow? 

Don't  strike  highly  tempered  steel  with  a  hammer;  many 
eyes  are  destroyed  from  this  Cause  alone. 

Don't  do  a  bad  job;  any  man  to  whom  a  bad  job  is  not 
a  lasting  mortification  shows  himself  lacking  in  self-respect. 
A  long  job  may  soon  be  forgotten,  a  bad  one  never. 

Don't  go  over  your  foreman's  head  with  your  grievances, 


as  the  man  you  go  to  will  send  you  back  to  the  foreman  and 
give  you  no  satisfaction;  moreover,  the  foreman  will  never 
forget  it. 

Don't  have  a  grouch.  Be  cheerful  and  willing  at  all 
times.     Smile  once  in  a  while. 

Don't  borrow  tools  and  forget  to  return  them;  it  is  best 
not  to  borrow  tools  at  all. 

Don't  forget  that  you  are  an  inexperienced  young  man, 
learning  a  trade,  and  that  every  one  in  the  shop  can  teach 
you  something,  and  there  is  an  easy  way  to  get  this  knowl- 
edge; simply  be  resf)ectful  and  they  will  help  you. 

Don't  forget  that  although  you  are  drawing  wages,  you 
are  costing  the  company  some  money  for  the  training  they 
are  giving  you.  You  have  spoiled  work  and  thrown  it  in 
the  scrap  pile,  and  you  may  have  broken  valuable  tools,  and 
possibly  you  have  injured  some  expensive  machine. 

Don't  get  excited  and  cross  over  little  things.  Many  a 
man  has  lost  splendid  (opportunities  by  lettmg  his  temper  run 
away  with  him. 

Don't  spend  your  entire  life  in  the  shop  and  don't  talk 
too  much  shop  outside  of  workmg  hours.  All  your  leisure 
time  (except  that  spent  in  study)  should  be  given  up  to 
rest  and  wholesome  recreation. 

Don't  worry  about  your  work;  if  you  have  made  a  mistake 
and  spoiled  a  piece  of  work,  don't  be  afraid  of  what  the 
boss  will  say;  take  what  he  has  to  say  and  don't  do  it  again. 

Don't  think  that  you  are  so  important  that  the  cwnpany 
can't  get  along  without  you;  there  is  always  some  one  waiting 
to  take  your  place  and  do  your  work  as  well  or  perhaps 
better  than  you  did. 

Don't  be  afraid  to  work  a  few  minutes  overtime  without 
pay;  no  matter  what  the  foolish  ones  say,  you  will  make 
an  impression  on  the  boss,  which  may  put  you  ahead  of  them 
all  some  day. 

Don't  spend  your  money  foolishly.  Save  a  little  if  you 
can.    Start  a  bank  account,  if  only  a  very  small  one. 

Don't  be  too  thin-skinned  and  touchy;  many  a  competent 
young  man  has  taken  off  his  overalls  and  quit  because  he 
couldn't  stand  the  jokes  of  the  shop  men  or  some  hasty  order 
or  censure  given  him  by  a  busy  foreman. 

Finally,  don't  forget  that  there  is  always  room  at  the  top. 
Keep  striving  for  that  goal,  as  no  one  knows  just  when  he 
will  arrive  there.  Keep  plugging  away  every  day  doing 
your  best,  and  time  will  tell.  If  you  are  not  kept  in  the 
service  after  serving  your  time,  there  is  generally  a  good 
reason,  and  nine  times  out  of  ten  you  will  guess  the  reason 
without  any  one  telling  you. 


LUBRICATING    OIL    DENSITY* 

BY  W.  F.SCHAPHORST 

The  importance  of  the  specific  gravity  or  density  of  oil  as  a 
measure  of  its  lubricating  properties  is  much  overestimated 
because  no  evidence  is  given  of  the  actual  constituents.  On 
the  other  hand,  the  specific  gravity  test  is  of  considerable 
value  in  identifying  oils.  For  example,  if  a  certain  oil  is 
giving  satisfaction  its  density  may  be  determined  and  com- 
pared with  that  of  any  oil  claiming  to  be  the  same,  thus 
giving  a  check  on  the  claim.  Density  or  specific  gravity  of 
a  liquid  is  usually  measured  by  means  of  an  hydrometer,  and 
one  of  the  arbitrary  scales  used  with  the  hydrometer  is  the 
Beaume  scale.  As  lubricating  oil  is  used  by  many  people 
who  do  not  understand  the  Beaume  scale  and  the  hydrometer, 
it  is  the  purpose  of  this  article  to  give  a  brief  illustration  of 
their  use  and  also  a  simple  method  of  determining  specific 
gravity,  in  case  the  hydrometer  is  not  available. 

When  the  statement  is  made  that  an  oil  has  a  specific  grav- 
ity of  X  deg.  Beaume,  it  is  simply  necessary  to  add  X  to  130 
and  divide  the  sum  into  140,  which  gives  the  density.    This 
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result  is  obtained  by  use  of  the  following  formula,  as  taken 
from  Kent: 

Sp.  Gr.  (light  liquids)  =  140  ^  (130  +  deg.  Beaume). 

To  find  how  this  formula  works  out  in  a  particular  case, 
consider  the  following  problem:  What  is  the  density  of  a  31 
deg.  Beaume  oil?  Specific  gravity  =  140  -^  (130  +  31) 
=  140  -^  161  =  .87.  It  is  evident  that  an  oil  whose  density 
is  10  deg.  Beaume  is  just  as  heavy  as  water,  because  140  ^ 
(130 -f  10)  =z  1. 

In  case  no  hydrometer  is  available  for  the  determination  of 
the  specific  gravity,  the  following  method  may  be  used,  and 
the  only  apparatus  necessary  is  a  clean  jug  and  an  accurate 
weighing  instrument:     Let 

A  =  the  weight  of  a  clean  empty  jug. 

B  =   its  weight  when  filled  with  water. 

C  =  its  weight  when  filled  with  oil. 

The  specific  gravity  can  then  be  determined  by  the  use  of 
this  simple  formula : 

C  — A 

Specific  gravity  = 

B  — A 

This  amounts  to  dividing  the  weight  of  a  certain  volume 
of  oil  by  the  weight  of  the  same  volume  of  water,  which  ac- 
cords with  the  definition  of  specific  gravity.  The  tempera- 
ture of  the  water,  oil  and  jug  should  all  be  the  same  through- 
out the  test,  and  if  px)ssible  maintained  at  60  deg.  F.,  which 
is  the  standard. 


SIDE   ROD  STRAPS 

For  a  shop  equipped  with  an  acetylene  welding  outfit,  the 
Lehigh  &  Hudson  practice  in  making  side  rod  straps,  at 
Warwick,  N.  Y.,  is  of  interest,  especially  in  case  the  black- 
smith shop  is  overcrowded  with  work,  or  is  not  equipped 
with  a  power  hammer  sufficiently  heavy  to  forge  the  straps. 

The  method  involved  consists  in  laying  out  two  straps 


Fig.   1 — straps   Ready  to   be  Cut  Out  with  the  Torch 

on  a  bar  of  hammered  steel  of  the  correct  width  and  thick- 
ness, as  shown  in  Fig.  1.  The  legs  of  the  straps  are  laid 
out  toward  each  other,  so  that  they  may  be  cut  out  with  the 
acetylene  torch,  leaving  the  center  in  one  piece  to  be  later 
forged  into  a  drawbar.     Enough  stock  is  left  on  the  straps 


so  that  they  may  be  machined  on  the  slotter,  as  shown  in 
Fig.  2.  It  is  believed  that  a  rod  strap  cut  out  in  this  way 
with  the  acetylene  torch  is  equal  to,  if  not  better  than  a 
forged  strap,  and  is  just  as  ea.'iy  to  machine. 

If  the  prints  call  for  a  solid  grease  cup  on  the  strap,  a 
threaded  bushing  is  applied  bj  electric  welding,  which  gives 
a  quick  and  satisfactory  job.  In  fact,  this  is  the  best  way 
to  apply  a  grease  cup  even  in  the  case  of  a  forged  strap, 
there  being  a  considerable  saving  over  the  old  way  of  forg- 
ing a  lump  of  steel  on  the  strap,  to  be  later  machined  to 
make  the  cup. 

In  regard  to  the  relative  cost  of  a  forged  strap  and  one 
which  has  been  cut  out  with  the  acetylene  torch,  it  is  believed 


Fig.  2 — straps  are  Machined  in  Pairs  on  a  Siotter 

that  the  latter  method  will  result  in  a  material  saving.  In 
the  case  of  the  middle  connection  side  rod  strap  illustrated, 
the  cost  of  material  and  cutting  complete  was  $30.35  per 
strap,  which  would  be  reduced  considerably  if  it  had  not 
been  necessary  to  buy  the  original  bar  of  hammered  steel  from 
the  manufacturer  on  account  of  insufiicient  hammer  equip- 
ment to  forge  it  in  the  local  shop.  The  price,  $30.35,  does 
not  include  the  cost  of  machining,  but  when  it  is  considered 
that  the  builders  charge  $160  for  a  new  strap,  the  total 
saving  will  be  evident.  It  has  proved  economical  to  cut 
out  the  straps  and  make  them  in  this  way,  even  at  the  high 
cost  of  hammered  steel  purchased,  and  the  saving  would  be 
relatively  greater  in  the  car^e  of  a  shop  equipped  to  draw 
out  their  own  steel  billets. 


British  Car  Rep.air  Problems. — Considerable  delay 
has  occurred  in  the  repair  of  British  freight  cars,  and  there 
is  a  serious  congestion.  The  Railway  Executive  Committee 
appealed  to  the  car  repairing  companies  to  take  steps  to  deal 
with  the  difficult  position.  Recognizing  the  necessity  for 
immediate  action,  it  has  been  decided  to  form  a  new  com- 
pany, which  will  take  over  the  freight  car  repairing  business. 


r         POWER  HAMNifeR  ATTACHMENT 

The  new  taper  gib  and  Race  plate  attachment  illustrated 
is  used  on  the  Fairbanks  Lower  hammer  manufactured  by 
the  United  Hammer  Conmany,  Oliver  Building,  Boston, 
Mass.,  and  the  object  of  thJ  attachment  is  to  provide  a  quick 
and  effective  means  of  takwig  up  slack  as  the  hammer  be- 
comes worn  in  service. 

Different  kinds  of  dies  Ire  furnished,  depending  on  the 
kind  of  work  it  is  desired  ti  do  and  the  lower  die  is  fastened 
to  the  base  of  the  hammer«)y  a  tongue  and  groove  arrange- 
ment and  a  suitable  tapeiCkey.  The  upper  die  shown  in 
the  illustration  and  marked|/l  is  fastened  by  the  same  means 
to  the  ram.  I 

The  ram  is  held  in  pl*e  by  the  face  plate  B  and  the 
taper  gib  C.  It  is  provid^  with  two  opposite  vertical  ribs, 
one  of  which  fits  in  a  groove  in  the  body  of  the  hammer 
and  the  other  in  a  groove  in  the  taper  gib.  The  motion  of 
the  ram  up  and  down  is  controlled  by  these  two  ribs  as 
they  slide  in  their  respective  grooves.     As  is  usual  in  the 


again  tightened,  which  holds  the  gib  firmly  in  position. 
By  the  use  of  a  taper  gib  and  a  face  plate  attachment 
as  described,  it  is  possible  to  maintain  just  the  right  amount 
of  play  between  the  ram  and  its  guides  and  this  assures 
better  work  and  a  longer  life  for  the  hammer. 


ROD  LUBRICATION 

The  lubrication  of  the  heavy  side  rods  and  main  rods  of 
locomotives  is  a  problem  of  considerable  importance  in  rail- 
road service.  Not  only  is  it  important  from  the  standpoint 
of  hot  bearings,  but  the  lubrication  must  be  as  nearly  perfect 
as  possible  to  reduce  the  wearing  of  rod  brasses  to  a  minimum, 
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Power  Hammer  Attachment  for  Taking   Up  Wear 

case  of  the  smaller  power  hammers  the  operation   is  con- 
trolled by  a  foot  pedal. 

It  will  be  noted  that  two  studs  project  through  the  center 
of  the  face  plate  B,  the  other  ends  being  made  into  the 
taper  gib.  \\'hen,  on  account  of  excessive  wear,  it  becomes 
necessary  to  take  up  the  slack  in  the  ram,  the  nuts  on  these 
two  studs  are  loosened  and  the  taper  gib  forced  down  by 
means  of  the  adjusting  screw  shown  at  the  top.  When  the 
slack  has  been  all  taken  up  the  nuts  on  the  two  studs  are 
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Automatic  Hard  Grease  Cup 

and  thus  keep  the  slop  out  of  the  rods  due  to  loose  bearings 
on  the  crank  pins. 

While  some  roads  still  use  oil  cups  for  lubricating  the  rods, 
most  of  them  have  adopted  a  grease  cup.  The  cup  com- 
monly used  consists  of  a  bushing  which  fits  into  the  lug  on 
the  rod,  on  a  line  with  the  bearing.  Through  this  bushing  a 
malleable  iron  plug  is  screwed  which  forces  down  the  grease 
into  the  bearing,  the  plug  being  turned  down  by  the  use  of  a 
wrench.  This  is  not  only  a  tedious  method,  but  also  a  rather 
indefinite  one,  and  it  requires  a  man  to  be  continually  using  a 
wrench  in  order  to  keep  the  rods  properly  lubricated. 

Another  bad  feature  of  the  screw  plugs  is  the  fact  that  they 
become  loose,  due  to  the  jars  and  centrifugal  force  exerted 
in  the  rods,  thousands  of  plugs  being  lost  during  a  year  of 
service  on  a  single  road. 
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The  grease  cup  illustrated  works  automatically,  the  only 
requirement  being  that  it  shall  be  kept  filled  with  grease.  It 
can  be  applied  readily  to  rods  which  have  been  equipped  with 
a  screw  plug,  as  the  threaded  portion  is  of  the  same  size  as 
the  cap  for  the  screw  plug. 

The  cup  consists  of  a  body  /  which  screws  into  the  rod,  a 
hinged  cover  2,  through  which  a  plunger  4  and  telltale  5  is 
passed,  and  is  forced  down  on  the  grease  by  spring  5. 

The  main  advantages  of  this  form  of  a  grease  cup  are  that 
it  works  automatically  and  the  handle  at  the  top  tells  the 
engineer  at  a  glance  just  how  much  grease  is  left  in  the  cup. 
As  a  safety  measure,  the  plunger  is  not  allowed  to  go  all  the 
way  to  the  bottom  of  the  cup,  a  cavity  being  left  which  holds 
a  small  amount  of  grease  to  fall  back  on  in  case  the  cup  is 
not  filled  immediately,  thus  preventing  a  hot  bearing.  An- 
other advantage  is  that  it  is  entirely  enclosed,  so  that  no  grit 
or  dirt  can  become  mixed  with  the  grease,  which  would  tend 
to  wear  the  bearings.  All  parts  are  securely  riveted  so  that 
they  cannot  become  lost  or  removed  without  cause.  The 
cap  is  held  down  securely  by  means  of  the  spring  clip  No.  6. 

When  the  cup  is  to  be  filled,  the  plunger  is  pulled  up  with- 
in the  cover  by  means  of  handle  5,  and  held  while  grease  is 
being  applied.  When  the  cover  is  closed  the  plunger  is  auto- 
matically released,  and  the  pressure  transferred  to  the  grease. 
The  spring  is  of  such  a  tension  as  to  give  the  required  pres- 
sure for  feeding  grease  to  the  bearing. 

This  grease  cup  was  designed  and  patented  by  G.  E.  Bald- 
win, mechanical  engineer  for  the  Bell  Locomotive  Works, 
located  at  Lincoln,  N.  J. 


TREATED  CANVAS  ROOFING  FOR  STEEL 
PASSENGER  CARS 

Considerable  difficulty  has  been  experienced  in  the  main- 
tenance of  the  roofs  on  steel  passenger  equipment  where  steel 
has  been  used  throughout  in  the  construction.  Owing  to  the 
action  of  cinders  along  the  top  of  the  cars  there  is  great 
difficulty  in  keeping  the  steel  properly  covered  with  a  pro- 
tective coat  of  paint.  As  soon  as  the  paint  covering  becomes 
broken  or  cracked,  deterioration  of  the  steel  plates  begins 


A  special  t}'pe  of  canvas  roofing,  the  material  of  which  is 
impregnated  with  a  treatment  making  it  both  waterproof 
and  proof  against  mildew,  has  been  furnished  for  several 
years  j>ast  by  the  Tuco  Products  Corporation,  30  Church 
street.  New  York,  and  much  of  this  material  is  now  in  use 
on  wood  passenger  equipment.  In  the  application  of  this 
material  the  use  of  white  lead  is  unnecessary',  thereby  effect- 
ing a  saving  of  labor  and  material.  Otherwise  the  same 
practice  is  followed  as  with  any  other  canvas  roofing,  the 
special  advantage  being  that  should  the  protecting  film  of 
paint  become  cracked,  thereby  permitting  moisture  to  come 
directly  in  contact  with  the  material,  it  does  not  deteriorate 
from  mildew  as  is  the  case  with  untreated  canvas.  Within 
the  past  few  years  a  number  of  railways  have  adopted  a 
semi-wood  roof  construction  in  order  to  secure  the  advan- 
tages of  this  type  of  roof  covering,  which  has  demonstrated 
its  advantages  through  many  years  of  service  on  wooden 
equipment.  ; 

A  type  of  wood  roof  construction  for  steel  equipment  is 
shown  in  the  illustration.  The  tongued  and  grooved  wood 
sheathing  is  applied  directly  to  furring  strips  bolted  to  the 
steel  carlines  and  projecting  slightly  above  their  upper  sur- 
faces. Intermediate  wood  carlines  are  placed  between  the 
steel  carlines  to  provide  additional  nailing  strips  for  the 
sheathing.  The  Tuco  Standard  car  roofing  is  then  applied 
to  the  sheathing  in  the  usual  manner.  This  construction 
provides  its  own  insulation,  a  considerable  saving  in  itself, 
and  also  eliminates  the  troubles  with  the  joints  of  the  metal 
roof,  due  to  the  weaving  action  and  the  rapid  deterioration 
of  the  projecting  surfaces,  caused  by  the  impinging  action 
of  the  cinders  and  corrosion.  There  are  now  a  large  number 
of  steel  passenger  cars  on  which  this  or  a  similar  t)-pe  of 
roof  construction  and  Tuco  Standard  roofing  has  been  used. 

The  treated  canvas  roofing  when  properly  applied  and  well 
sanded  is  fireproof,  and  serves  all  the  purposes  of  the  steel 
roof.  In  addition  its  life  is  much  greater  than  that  of  the 
steel.  Cars  with  roofs  covered  with  this  material  are  now 
in  service  with  the  roofs  in  good  condition  after  ten  years* 
service.  The  material  is  furnished  in  three  weights,  desig- 
nated as  "CC,"  ''AA"  and  "FF,"  which  correspond  to  No. 
4,  No.  6  and  No.  8  duck,  respectively. 


Type  of   Passenger  Car   Roof  Construction    Using   Wood   Sheathing 
and   Treated   Canvas  Covering 

and  proceeds  rapidly,  especially  where  the  joints  in  the  roof 
plates  project  above  the  smooth  surface  of  the  roof,  due  to 
the  formation  of  sulphuric  acid  from  the  action  of  water  on 
the  cinders.  It  is  also  a  fact  that  no  matter  how  stiff  the 
construction  of  a  car  may  be,  there  is  always  more  or  less 
weaving  of  the  roof,  which  is  evidenced  by  the  condition  of 
the  joints  in  the  sheets  after  they  have  been  in  service  for 
some  time. 


HORIZONTAL  BENCH  MILLER 


The  machine  illustrated,  known  as  the  No.  1  horizontal 
bench  miller,  is  made  by  the  Bickett  Machine  &  Manufac- 
turing Company,  Cincinnati,  Ohio.  It  is  especially  de- 
signed with  a  view  to  economical  production  and  the  high- 
est possible  quality  and  quantity  of  output.  It  is  a  handy,  all- 
around  jobbing  machine  and,  as  is  often  necessary-  in  railway 
tool  rocms,  will  do  both  light  and  fairly  heavy  work  to  good 
advantage.  It  is  well  adapted  for  such  operations  as  end 
milling,  keyseating,  oil  grooving,  face  milling,  splining.  "T" 
slotting,  gear  cutting  and  straddle  milling.  Many  similar 
operations  can  be  performed  on  this  machine  with  greater 
speed  and  precision  than  on  the  average  milling  machine. 

The  machine  is  arranged  for  both  power  and  hand  feed 
and  may  be  mounted  on  a  bench  or  a  pedestal.  With  the 
power  feed  on,  the  movement  is  transmitted  through  a 
series  of  worms  and  worm  gears  that  gives  it  the  steadiness 
and  strength  of  a  screw  feed.  The  low  cost  of  the  machine 
and  the  small  amount  of  floor  space  and  motive  power 
requ'red  make  it  a  convenient  addition  to  any  tool   room. 

The  different  parts  of  the  Bickett  miller  are  designed 
and  made  with  especial  care,  the  spindle  being  of  crucible 
steel,  accurately  ground  and  mounted  on  Gurney  ball  bear- 
ings. It  is  provided  with  a  means  of  compensation  for 
wear.  This  spindle  has  six  possible  speeds  and  will  safely 
run  at  2,500  r.  p.  m.  continuous  operation. 

The  arbor   is   made   of  tool   steel   accurately   ground   all 
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over  and  is  fitted  with  a  set  of  cast  iron  spacing  collars 
1^  in.  in  diameter  and  an  arbor  support  bearing  bushing. 
Both  arbor  and  collars  are  keyseated.  The  arbor  support 
arm  is  made  of  solid  steel,  1-15/16  in.  in  diameter,  turned 
and  ground  all  over  and  is  provided  with  a  solid  cast  iron 
arbor  support  bracket.  This  bracket  is  fitted  with  a  bushed 
center  bearing  and  also  a  regular  pointed  center,  either  of 
which  can  be  used  for  supporting  the  cutter  arbor.  The 
maximum  distance  from  the  face  of  the  column  to  the 
bracket  is  11 3^   in. 

A  three-step  cone  pulley  is  provided  as  shown  on  the 
illustration  and  the  driving  belt  should  be  2  in.  wide. 
The  table  is  24  in.  long  by  5^  in.  wide  and  is  unusually 
thick  so  as  to  withstand  the  strain  when  clamping  on  the 
work.  There  is  a  "T"  slot  ^  in.  wide  running  from  end 
to  end  and  the  table  is  provided  with  oil  grooves  on  both 
sides  and  an  oil  pocket  on  each  end. 

As  stated  before,  the  machine  is  arranged  for  both 
power  and  hand  feed,  the  power  feed  mechanism  being 
arranged  to  give  .003  in.,  .006  in.,  .009  in.,  and  .012  in. 
longitudinal  travel  of  the  table  per  revolution  of  the 
spindle.  It  is  driven  by  a  1-in.  leather  belt,  which  trans- 
mits the  power  through  a  four-speed  gear  box  and  a  uni- 
versal drive  shaft  to  a  worm  and  gear  under  the  table.  An 
automatic  trip  releases  this   worm  at  the  end   of  the  cut. 


plain  vise,  a  2^-in.  swivel  vise,  a  draw-in.  attachment, 
draw-in  collets,  a  pedestal  and  a  Fulflo  pump  and  piping. 
The  general  dimensions  of  the  machine  are  9^  in.  by  18 
in.  by  25  in.  high  without  the  pedestal.  The  capacity  of 
the  machine  is  as  follows:  Longitudinal  feed  16  in.,  trans- 
verse feed  5  in.,  vertical  feed  5  in. 


ANGLE    AND  LEAD    TESTING    MACHINE 
FOR  THREAD  GAGES 

In  these  days  of  interchangeable  machine  parts,  where 
gages  are  playing  so  important  a  role,  the  thread  gage  is  one 
of  the  most  difficult  to  make  and  to  measure  accurately,  and 
many  mechanics  who  have  attempted  the  job  gave  it  up  for 
several  reasons.  One  was  the  difficulty  in  obtaining  ma- 
chinery accurate  enough  to  do  the  work  and  another  was  the 
lack  of  facilities  for  testing  thread  gages. 

During  the  last  two  years,  however,  there  has  been  con- 
siderable improvement  in  the  making  of  thread  gages  because 
engineering  societies,  large  munition  concerns  and  large  man- 
ufacturing concerns  realized  that  the  question  of  screws,  taps 
and  tapped  holes  in  work  was  one  of  their  most  difficult 
problems.  In  the  manufacture  of  taps,  hobs  for  bobbing  dies, 
male  thread  gages  and  hobs  for  female  thread  gages,  the 
question  of  correct  lead  and  correct  angle  of  the  thread  was 
found  to  be  more  important  even  than  the  correct  diameter 
measurement,  and  the  H.  E.  Harris  Engineering  Company, 
Bridgeport,    Conn.,   has   recently   designed    and   constructed 
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The    BIckett   Horizontal    Bench    Miller 

The  gears  are  thoroughly  guarded  to  prevent  accidents. 
The  power  feed  can  be  changed  to  hand  feed  at  will,  the 
hand  feed  being  arranged  to  operate  either  by  means  of  a 
geared  lever  or  handwheel. 

The  screw  elevating  knee  is  of  the  box  type,  carefully 
scraped  and  alined  and  is  held  to  the  column  by  a  sub- 
stantial adjustable  gib.  It  is  raised  and  lowered  by  means 
of  an  Acme  thread  elevating  screw.  The  transverse  and 
vertical  feeds  are  both  provided  with  adjustable  dials 
graduated  to  read  in  one-thousandth  of  an  inch. 

The  regular  equipment  includes  a  countershaft  fitted 
with  8-in.  tight  and  loose  pulleys  and  the  belts  are  arranged 
to  run  close  to  each  side  of  the  tight  pulley,  thereby  making 
possible  a  rapid  change  from  one  speed  to  the  other.  The 
special   equipment   includes   a   6-in.   plain   vise,   a    2^-in. 


Machine  for  Testing   the  Angle  and    Lead   of  Screws 

machines  for  testing  thread  gages  which  are  used  success- 
fully in  its  own  shops  and  by  the  Bureau  of  Standards  at 
Washington. 

Multiplying  gages,  even  when  most  carefully  made,  are 
prone  to  inaccuracy  due  to  wear,  rust,  oil,  dirt  or  other  for- 
eign substances,  which  although  infinitesimal  in  themselves, 
cause  a  marked  error  in  reading,  due  to  the  multiplying  fea- 
ture. The  problem,  therefore,  was  to  design  a  thread  gage 
testing  device  for  the  angle  and  lead  which  should  be  rigid 
and  substantial,  thoroughly  accurate  and  upon  which  a  very 
small  degree  of  error  might  be  easily  ascertained. 

In  testing  the  truth  of  a  flat  surface  a  knife  edge  straight 
edge  is  generally  used,  as  the  smallest  amount  of  error,  even 
less  than  .0001  in.  will  readily  show  light  between  the  sur- 
face tested  and  the  knife  edge,  and  this  principle  was  em- 
bodied in  the  machine  illustrated. 

By  referring  to  the  illustration  which  is  a  general  view, 
it  will  be  noted  that  the  machine  consists  primarily  of  a  cast 
iron  bed  A,  stationary  head  B,  with  fixed  center  O  and  slid- 
ing tail  block  C,  which  carries  spring  center  F.  The  com- 
pound slide  D,  very  accurately  made,  is  provided  with  a 
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micrometer  attachment  to  measure  horizontal  travel,  and  the 
test  pieces  /  /,  held  by  a  spring  clip  M,  are  just  one  inch 
apart  and  adjustable  in  or  cut  by  finger  pressure.  The  set 
of  test  pieces  shown  are  ground  to  different  known  angles  at 
the  point.  H  is  a.  standard  thread  gage  and  the  magnifying 
glass  is  for  use  on  fine  work. 

Method  of  testing  lead. — If  the  thread  gage  is  standard 
one-inch,  eight-thread,  the  test  pieces  will  be  found  to  fit  ac- 
curately into  the  thread,  but  if  there  is  a  slight  error  in  the 
pitch,  it  is  somply  necessary  to  withdraw  one  test  piece  /  and 
move  the  slider  N  until  the  other  test  piece  just  fits.  The 
amount  the  slider  is  moved,  as  indicated  by  the  micrometer, 
shows  the  lead.  The  same  principle  applies  to  larger  or 
smaller  threads  and  to  the  English  or  to  the  metric  systems. 

Methods  of  testing  angles. — In  testing  angles  different  test 
pieces  may  be  tried  until  one  is  found  that  fits  the  thread  or 
if  a  standard  60  degree  test  piece  is  tried,  it  will  show  whether 
the  angle  is  too  large  or  too  small,  and  whether  the  cutting 
tool  has  been  set  up  square  or  not.  Also  such  defects  as,  too 
large  a  root  diameter  or  too  rounded  a  top  to  the  thread  will 
show  up  very  plainly.  In  fact  the  machine  provides  an  ac- 
curate check  on  thread  angle  and  lead  and  standard  shape. 


The  vertical  and  horizontal  spindles  are  IJs  in.  in  diam- 
eter, made  of  high  grade  stock  accurately  ground. and  sup- 
ported on  ball  bearings.  The  allowable  maximum  speed  is 
5,000  r.p.m.,  and  regular  speeds  usually  vary  frcxn  1,200 
to  4,300  r.p.m.  The  capacity  of  the  machine  is  limited 
only  by  the  size  of  cutters  that  can  safely  be  used  and  the 
ability  of  the  operator  to  get  the  full  usefulness  out  of  the 
machine.  Using  the  vertical  spindle,  circular  work  up  to 
19  in.  in  diameter  may  be  turned  by  means  of  the  revolv- 
ing table.     By  using  the  horizontal   spindle  and   revolving 


WOOD    MILLING    MACHINE 

A  wood  milling  machine  is  to  the  pattern  shop  what  a 
universal  milling  machine  is  to  the  tool  room.  It  greatly 
increases  the  range  of  machine  operations,  thereby  eliminat- 
ing much  hand  work  and  resulting  in  greater  accuracy,  in- 
creased production  and  greater  ease  in  making  duplicate 
parts.  Almost  an  infinite  variety  of  operations  can  be  per- 
formed from  cross  grooving,  trenching  and  jointing  to  mold- 
ing, mortising  and  gear  cutting. 

The  wood  milling  machine  illustrated  is  an  improved  tool 
recently  placed  on  the  market  by  the  Oliver  Machinery  Com- 
pany, Grand  Rapids,  Mich.,  and  several  features  make  it 
especially  adaptable  to  railway  pattern  shop  practice.  It  is 
made  in  two  sizes,  the  No.  75  being  intended  for  smaller 
work  and  the  No.  102  being  designed  for  large  shops  and 
heavier  work.  Referring  to  the  illustration,  it  will  be  noticed 
that  the  column  broadens  out  rapidly  as  it  nears  the  large 
base  to  which  it  is  bolted,  and  this  insures  a  substantial 
machine,  practically  free  from  vibration.  The  knee  is  of 
the  box  type,  closed  on  top  to  prevent  chips  interfering  with 
the  raising  mechanism  and  open  below. 

It  has  a  21 -in.  travel  on  the  vertical  ways  and  is  easily 
moved  by  the  large  hand  wheel  and  square  threaded  screw. 

The  table  is  tapped  at  convenient  locations  for  attaching 
the  general  purpose  clamps,  and  will  rotate  in  a  horizontal 
plane  while  tipped  at  any  angle  up  to  45  deg.  A  positive 
centering  device  locates  the  center  directly  over  the  ball  bear- 
ing swivel  center  for  circular  work.  The  compound  cross 
slides  are  above  the  double  swivel  and  tilting  mechanism  so 
that  the  slides  operate  with  the  table  in  any  position. 


I  Oliver  No.  75  Wood    Milling   Machine 

table,  work  up  to  48  in.  in  diameter  may  be  turned.  A  special 
dividing  head  permits  spur  and  bevel  gears  to  be  accurately 
cut  up  to  24  in.  in  diameter  with  a  4-in.  face.  The 
countershaft  runs  in  babbitt  bearings  and  is  an  integral  part 
of  the  machine,  bemg  solidly  supported  from  the  column  and 
base  plate.  The  countershaft  speed  is  500  r.p.m.  and  a 
5-hp.  motor  is  recommended  for  the  heavier  work.  The  ma- 
chine may  be  driven  by  a  variable  or  constant  speed  motor 
or  from  line  shafting  if  desired. 

A  large  part  of  the  value  of  the  machine  depends  upon 
having  a  complete  assortment  of  cutters,  and  an  operator 
who  understands  how  to  adjust  them  quickly  and  to  the 
best  advantage.  The  company  furnishes  with  the  machine 
an  extensive  assortment  of  these  cutters  for  all  kinds  of 
ordinary  work,  and  is  prepared  to  make  any  special  cutters 
that  may  be  required. 
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The  output  of  repaired  freight  cars  at  the  Kent  (Ohio) 
shops  of  the  Erie  was  870  for  the  month  of  March,  compared 
with  424  in  March,  1917,  an  increase  of  over  100  per  cent. 

Three  fires,  starting  simultaneously  in  the  Lake  Erie  & 
Western  shops  at  Lima,  Ohio,  on  April  24,  virtually  de- 
stroyed the  $500,000  plant.  From  10  to  14  locomotives,  a 
new  train  of  troop  coaches  just  completed  in  the  shops,  and 
many  other  coaches  and  box  cars  were  destroyed. 

The  United  States  War  Department  has  ordered  for  use 
in  France  80  light  locomotives,  60-centimeter  gage,  weighing 
35,000  lb.,  from  the  Davenport  Locomotive  Works,  also 
sixty-seven  50-hp.  and  seventy  35-hp.  gasoline  locomotives 
from  the  George  P.  Whitcomb  Company. 

"Get  together"  meetings  are  being  held  in  the  shops  along 
the  entire  Erie  system  in  an  endeavor  to  obtain  greater  co- 
operation and  quick,  accurate  work  in  the  shops,  that  the 
Erie  may  do  its  utmost  in  helping  to  win  the  war.  Such  a 
meeting  was  recently  held  at  the  Susquehanna  shops  and  sev- 
eral officers  of  the  company,  including  William  Schlafge, 
general  mechanical  superintendent,  addressed  the  meeting, 
urging  the  men  to  give  their  best  service. 


gregate  outlay  of  between  $80,000,000  and  $90,000,000  on 
the  basis  of  cost  plus  five  per  cent.  Negotiations  for  70,000 
additional  cars  are  still  pending.  It  is  reported  that  orders 
have  also  been  placed  for  about  1,000  locomotives  of  the 
standard  tyjies. 

It  is  planned  to  place  orders  for  approximately   100,000 
additional  cars  in  about  six  months. 


Women  in  Railroad  Service 

The  Pennsylvania  Railroad  now  has  in  its  service  6,513 
women,  an  increase  of  more  than  5,000  since  May  1,  1917. 
The  number  of  females  in  each  of  several  occupations  is 
given  as  follows: 


Clerks    and    stenographers 3,551 

Telephone    operators    778 

Track     laborers     293 

Messengers    and    assistant    mes- 

sengers     192 

Typists    121 

Machine    hands     29 

Draftswomen    20 


Mechanics'    helpers    

Painters    

Hammer    operators     

Turirtable    operators     

Power   operators    (electrical). 
Coal   inspector    


5 

4 
6 
2 
7 
1 


Total    5,009 


The  number  of  women  now  employed  on  prominent  Eng- 
lish roads  is  given  in  a  recent  statement  as  follows: 


London   &   Northwestern 8,392 

Great   Western    6,174 

Midland    9,000 


Northeastern     8,520 

Great    Central    3,200 

Glasgow   &    Southwestern 1,202 


Government  Orders  for  Locomotives  and  Freight  Cars 

After  three  weeks  of  conferences  regarding  the  priority  to 
be  given  the  various  activities  of  the  government  as  to  their 
requirements  for  steel,  an  agreement  was  reached  at  a  con- 
ference on  April  19  between  r^resentatives  of  the  War  In- 
dustries Board,  the  Shipping  Board  and  the  Railroad  Ad- 
ministration, by  which  the  Shipping  Board,  the  Army  and 
the  Navy  will  have  priority  over  the  railroads.  The  Railroad 
Administration  was  assured  the  steel  required  for  the  con- 
struction of  the  2,000  locomotives  proposed  to  be  ordered, 
and  for  the  100,000  cars,  but  the  car  program  was  required  to 
be  changed  so  as  to  reduce  the  quantity  of  material  and  es- 
pecially of  steel  plates  that  would  be  needed. 

As  a  result  the  all-steel  box  cars,  for  which  standard  speci- 
fications were  recently  adopted,  will  not  be  built  at  this  time 
and  less  steel  than  was  originally  planned  for  will  be  used  in 
other  types  of  cars.  For  example,  the  5  5 -ton  hopper  car 
will  probably  be  built  with  wooden  sides. 

The  Railroad  Administration  has  already  awarded  con- 
tracts for  30,000  steel  underframe  box  and  coal  cars  to 
the  American  Car  &  Foundry  Company,  involving  an  ag- 


The  Midland  has  increased  its  forces  by  2,700  since  last 
July.  Over  1 ,000  of  the  women  on  the  Northeastern  are  em- 
ployed in  the  shops,  making  shells. 


Questionnaire  on  Equipment  Construction    and  Repair 

At  the  request  of  the  Director  General  of  Railroads  the 
Interstate  Commerce  Commission  has  addressed  to  the  rail- 
roads a  questionnaire  asking  for  complete  detailed  informa- 
tion relating  to  repairs  to  and  construction  of  equipment. 
Roads  are  asked  to  report  whether  their  present  shop  facili- 
ties permit,  in  addition  to  properly  making  all  necessary  re- 
pairs to  the  present  equipment,  the  construction  of  new  loco- 
motives, freight  cars  and  passenger  cars,  whether  they  own 
or  operate  under  subsidiary  companies  shops  at  which  loco- 
motives or  cars  are  built  or  repaired,  together  with  the 
normal  monthly  capacity  of  such  shops  and  the  period  for 
which  the  capacity  is  engaged  on  work  now  in  hand  or 
authorized.  Information  is  also  desired  as  to  whether  it  has 
been  the  practice  to  build  any  portion  of  the  new  equipment 
necessar)-  to  replace  destroyed  or  retired  locomotives  or  cars, 
the  present  monthly  capacity  of  the  shops  for  the  construction 
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of  new  equipment  by  classes,  whether  all  necessary  current 
repairs  are  made  at  company  shops  or  by  other  railroads  or 
at  other  than  railroad  shops.  If  such  repairs  have  been  made 
by  other  railroads  during  the  past  three  years  information  is 
desired  as  to  the  terms  under  which  the  work  was  done. 
If  they  have  been  made  by  contractors  information  is  re- 
quested as  to  the  names  of  the  contractors,  the  amount  of 
work  done  and  the  detailed  costs.  If  the  repairs  have  been 
performed  under  express  contracts  complete  information  is 
asked  regarding  the  contracts,  prices  of  materials,  labor  costs, 
supervision  of  work  performed,  etc.,  which  affect  the  aggre- 
gate costs  of  the  work  and  will  enable  a  comparison  to  be 
made  with  ordinary  railroad  shop  operations,  for  the  purpose 
of  indicating  economy  on  such  repair  work.  Information  is 
also  asked  as  to  repairs  made  for  other  railroads. 


Circulars  Issued  by  the   M.  C.  B.  Association 

Circulars  No.  28  to  33  inclusive,  were  issued  on  March 
20,  by  the  executive  committee  of  the  Master  Car  Builders' 
Association. 

Circular  No.  28  calls  attention  to  the  absolute  necessity  of 
having  all  cars  equipped  with  safety  appliances  by  Septem- 
ber 1,  1919,  and  points  out  that  in  order  to  accomplish  this 
it  will  be  necessary  and  advisable  to  equip  empty  foreign 
cars  when  passing  over  the  regular  freight  car  repair  tracks. 
The  equipment  can  thus  be  applied  without  undue  detention 
to  the  car.  Under  the  provisions  of  Rule  33,  the  repairing 
line  may  be  reimbursed  for  the  expense  of  equipping  cars 
with  these  appliances. 

Attention  is  called  in  Circular  No.  30  to  the  necessity  from 
the  standpoint  of  safety,  that  all  axles  purchased  should  con- 
form fully  to  the  standards  of  the  association.  Axles  are 
being  made  and  offered  to  railroads  which  do  not  conform 
to  the  M.  C.  B.  standards.  They  are  made  full  at  the  center 
and  hub,  but  between  these  two  points  are  under  standard 
size.  The  circular  contains  an  illustration  of  the  axle  in 
question,  that  of  100,000  lb.  capacity,  showing  in  broken 
lines  the  outline  of  the  rough  forged  axles  which  are  being 
offered. 

In  circular  No.  32  is  announced  an  extension  of  the  date 
after  which  the  requirements  for  the  adjustment  of  hand 
brake  power  on  tank  cars,  set  forth  in  circular  No.  22, 
become  effective.  The  extensions  are:  (1)  On  new  equip- 
ment built  after  July  1,  1918;  (2)  on  existing  equipment 
by  January  1,  1921. 


Regiment,  U.  S.  Engineers,  writes  under  date  of  March  16, 
that  two  shipments  of  tobacco  have  been  received  in  good 
condition  and  distributed  to  the  men.  The  first  shipment 
contained  240  lb.  of  Bull  Durham  and  5  lb.  of  Tuxedo  smok- 
ing tobacco  and  the  second  shipment  contained  540  lb.  of 
Bull  Durham  and  15  lb.  of  Lucky  Strike.  He  stated  that 
"There  is  no  doubt  but  that  the  men  greatly  appreciated  both 
shipments." 

H.  Burgess,  colonel  of  the  Sixteenth  Engineers  Railway 
Regiment,  has  written  under  date  of  March  12  that  the  ship- 
ment made  on  December  16  finally  reached  them  although  it 
arrived  and  was  put  into  the  warehouse  just  a  few  hours  be- 
fore the  latter  burned.  "The  result  was  that  our  tobacco  was 
burnt  in  a  fashion  different  from  that  intended.  One  case, 
however,  was  rescued  and  distributed,  and  all  the  men  very 
much  appreciate  the  gift." 

H.  H.  Maxfield,  lieutenant  colonel,  commanding  the  Nine- 
teenth Engineers,  Railway  Regiment,  wrote  on  March  16  to 
acknowledge  receipt  of  a  shipment  of  tobacco  and  stated 
"The  men  appreciate  this  tobacco  a  great  deal  more  than 
might  be  expected,  since  American  troops  are  entirely  de- 
pendent upon  supplies  sent  from  the  States." 


More  Acknowledgments  of  Tobacco  Shipments 

Samuel  O.  Dunn,  secretary  of  the  Railway  Regiment's  To- 
bacco Fund,  has  received  a  letter  from  R.  L.  James,  first  lieu- 
tenant and  acting  adjutant  of  the  Seventeenth  Engineers 
(Railway)  Regiment,  now  in  France,  dated  March  16, 
acknowledging  receipt  of  a  shipment  of  tobacco  which  has 
been  distributed  among  the  men.  He  said  in  part:  "We  ap- 
preciate very  much  the  kindness  of  the  different  railroad 
organizations  who  are  participating  in  making  these  tobacco 
shipments  to  the  railroad  men  here  in  France.  The  supply 
of  tobacco  in  France  is  limited,  and  for  that  reason  all  to- 
bacco received  is  all  the  more  acceptable.  We  all  thank  you 
very  much." 

A  letter  has  also  been  received  from  Morton  Russell,  cap- 
tain adjutant  of  the  Eighteenth  Engineers  (Railway)  Regi- 
ment, written  by  order  of  Colonel  Cavanaugh,  acknowl- 
edging receipt  of  three  cases  which  contained  twelve  20-lb. 
packages  of  tobacco,  which  have  been  distributed  to  the  regi- 
ment; and  expressing  the  appreciation  of  the  men  in  that 
unit. 

F.  A.  Poor,  chairman  of  the  Railway  Regiments'  Tobacco 
Fund,  Chicago,  has  received  acknowledgments  of  the  re- 
ceipt of  shipments  of  tobacco  from  three  railway  regiments  in 
France.     Ernest  Graves,  lieutenant  colonel  of  the  Fifteenth 


MEETINGS  AND  CONVENTIONS 

International  Ratl'way  Supply  Men's  Association. — 
At  a  recent  meeting  of  the  association  at  the  Hotel 
Sherman,  Chicago,  resolutions  were  passed  suspending  dues 
for  the  year  1918.  This  action  was  taken  following  a  re- 
quest by  the  International  Railway  Fuel  Association  that 
no  exhibit  be  held  at  the  coming  convention  of  that  organi- 
zation. All  entertainment  features  by  the  supply  associa- 
tion will  also  be  dispensed  with. 

Air  Brake  Association. — The  25th  annual  convention 
of  this  association  will  be  held  in  Cleveland,  Ohio,  May  7 
to  10,  with  headquarters  at  the  Hotel  Winton.  The  work 
of  the  convention  this  year  will  be  directed  especially 
toward  greater  safety  of  train  movement,  less  expense  of 
maintenance,  and  more  efficient  inspection,  with  a  particu- 
lar effort  to  put  air  brakes  in  a  condition  to  help  the  roads 
through  the  coming  severe  winter  campaign.  The  import- 
ant papers  to  be  presented  are  as  follows :  What  is  the  Safe 
Life  of  an  Air  Brake  Hose?  Recommended  Practice  of  the 
Air  Brake  Association,  and  Conditioning  Air  Brakes  on 
Freight  Trains  to  Prevent  Troubles  Enroute. 

Machinery  and  Tool  Convention. — The  enormous 
problem  of  manufacturing  and  supplying  machiner>-  and 
tools  sufficient  for  the  carrying  out  of  the  government  pro- 
gram for  the  production  of  ships,  shells,  guns  and  aircraft 
will  be  the  subject  considered  at  the  great  "War  Conven- 
tion" of  the  machiner}',  tool  and  supply  industr)'  of  the 
country  to  be  held  in  Cleveland  the  week  of  May  13.  One 
thousand  men  who  are  bearing  the  brunt  of  the  unprece- 
dented demand  for  machinery  will  gather  from  all  parts  of 
the  country  to  lay  out  a  plan,  with  the  aid  of  government 
officials,  to  keep  the  great  munition  program  going  at  top 
speed.  The  big  war  convention  will  be  a  joint  meeting  of 
four  great  national  associations,  the  American  Supply  & 
Machinery  Manufacturers'  Association,  the  National  Sup- 
ply &  Machiner}-  Dealers'  Association,  the  Southern  Supply 
&  Machinery  Dealers'  Association  and  the  National  Pipe 
&  Supplies  Association,  which  will  meet  together  in  order  to 
co-ordinate  their  efforts  toward  one  goal,  '"More  Ships. 
More  Shells." 

International  Railway  General  Foremen's  Association. 
—-It  has  again  been  decided  by  the  executive  com- 
mittee of  this  association  to  postpone  the  annual  convention. 
This  action  was  taken  in  consideration  of  the  great  demand 
for  locomotives  and  cars  and  the  need  under  present  condi- 
tions of  constant  and  increased  supervision  in  the  railroad 
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shops.  It  is  the  intention  to  publish  the  year  book,  in  order 
to  maintain  the  continuity  of  the  proceedings  of  the  asso- 
ciation. The  following  topics  have  been  selected  for  the 
year  and  the  members  are  requested  to  write  their  opinions 
on  the  subjects  and  send  them  to  the  secretary'.  Topic  No. 
1 — What  effect  has  the  war  had  upon  your  shop  methods, 
and  what  changes  for  the  better  are  the  results  thereof? 
Topic  No.  2 — The  mileage  of  a  locomotive.  Its  relation  to 
cost  of  shop  and  running  repairs.  Who  should  determine 
when  to  shop  an  engine  and  who  should  furnish  work  re- 
port? Topic  No.  3 — Economical  and  necessary  electrical 
equipment  for  railroad  shops  and  roundhouses.  Topic  No. 
4 — Is  the  flat  rate  of  pay  for  various  classes  of  labor  a  suc- 
cess? Should  the  minimum  rate  accepted  by  various  organ- 
izations be  the  maximum  rate  allowed  by  employers?  How 
best  can  greater  output  by  unit  of  labor  be  obtained?  Topic 
No.  5 — How  can  a  uniform  classification  of  repairs  to  loco- 
motives be  brought  about? 

International  Railway  Fuel  Association. — The  1918 
convention  of  the  International  Railway  Fuel  Associ- 
ation will  be  held  in  Chicago  on  May  23  and  24.  The 
program  for  the  convention,  as  tentatively  outlined,  is  as 
follows : 

Iiitioiluctory  address,  K.  W.  Pratt,  president  International  Railway  Fuel 
Adniini>itration. 

The   Fuel  Problem  in  the  War,   H.   A.   fiarfield,  U.  S.  Fuel  Administrator. 

The  Railroads  and  their  Relation  to  the  Fuel  Problem,  C.  R.  Gray, 
iJirector   Division  of  Transportation,   United   States   Railroad  .Administration. 

What  Can  he  Done  for  Our  Northern  .\Ily,  Sir  George  Bury,  chairman, 
Canadian    Railways    War    Board. 

The  Need  for  Fuel  Conservation,  P.  B.  Noyes,  Director  Conservation 
Division,    U.    S.    Fuel    Administration. 

The  Coal  Operator  and  His  Responsibilities  in  the  Fuel  Situation.  Edwin 
Ludlow,   vice-president.   Lehigh   Coal  and   Navigation   Co.,   Lansford,   Penn. 

What  the  Men  on  the  Locomotives  Can  Do,  W.  S.  Stone,  grand  chief, 
r.r<-i.l;erliood    of    Locomotive    Engineers. 

What  the  Coal  Miner  Can  Do  to  Help  the  Government,  the  Railroads  and 
the  Men  at  the  Front,  John  P.  White,  Labor  .Advisor,  U.  S.  Fuel 
Aflii'inistration. 

The  Motive  Power  Department  and  Fuel  Economy,  R.  Quayle,  general 
sui>erinteni!ent.  Motive  Power  and  Car  Department,  Chicago  &  North 
W<  stei  n. 

What  the  Coal  Operator  Can  Do  to  Help  Win  the  War.  IL  N.  Taylor, 
vice-president,    C"entrnl    Coal    &    Coke    Company,    Kansas    City. 

The  Railroad  Industrial  Ariry — ai  Component  Part  of  the  .\merican  Ex- 
j)cditionary  Force  ard  the  Allied  .Vrmies,  W.  S.  Carter,  Director.  Division 
I  I    Labor,    United    States    Railroad    .Administration. 

Tlie  Supply  and  Distribution  of  Fuel,  J.  D.  .\.  Morrow,  Director,  Dis- 
triliution    Division,    U.     S.     Fuel    .Administration. 

Relation  of  Locomotive  Maintenance  to  Fuel  Economy,  Frank  McManamy, 
Director.  Division  Locomotive  .Maintenance,  United  States  Railroad 
Admir.istration. 

The  Transportation  Department  and  Fuel  Economy.  E.  H.  De  J'lroot.  Jr., 
Assistant  Manager,  Car  Service  Section,  Division  of  Transportation, 
U.    S.    Railroad   .Administration.         . 

More  and  Hetter  C'nal,  Eugencf  Mc.\iilifFe,  president.  Union  Colliery 
Company,   St.   Louis. 


The    fol!otviiig    list    gi'trj   names   of   secretaries,    dates    of    next    or    regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air    Brake    .Association. — F.    M.    Xellis,    Room    3014,    165    Broadway,    New 

York  City.     Convention  May  7  to   10,   1918,  Cleveland,   Ohio. 
•American    Railroad    Master    Tinners',    Coppersmiths'    and     Pipefitters' 

Association.— O.   E.    Schlink,  485   W.    Fifth   St..   Peru.   Ind. 
American   Railway   Master   Mechanics'   .Association. — J.   W.   Taylor,   Kar- 

pen    Bldg.,    Chicago. 
.American    Railway   Tooi.    Foremen's    .Association. — R.    D.    Fletcher,    Belt 

Railway,    Chicago. 
American   Society  for  Testing  Materials. — Prof.   E.  Marburg.  University 

of   Pennsylvania.   Philadelphia,   Pa.     Annual   meeting  June  25-28,    1918. 

Hotel   Traymore,    Atlantic    City,    N.    J. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice.    29    W. 

Thirty-ninth    St.,    New    York. 
.Association    of    Raii.way    Electrical    Engineers. — Joseph    .A.    .Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 
Car   Foremen's    Association    of   Chicago. — .-\aron    Kline,   841    Lawlor   Ave., 

Chicago.      Second    Monday   in   month,   except  June,   July  and   August, 

Hotel    Morrison.    Chicago. 
Chief   Interchange   Car    Inspectors'   and   Car    Foremen's    Association. — 

W.  R.   McMunn,  New  York  Central,  .Albany,  N.  Y. 
International  Railroad  Master  Blacksmiths'  Association. — .A.   L.   Wood- 
worth,    C.    H.    &    D..    Lima,    Ohio. 
International  Railway  Fuel  .Associ.vtion. — J.   G.   Crawford,   547  W.  Jack- 
son   IMvd.,   Chicago.      Convention    May    li   ami   J4,   Chicago. 
International   Railw.«y    General   Foremen's   Association. — William    Hall, 

1126    W.     Rroadway,    Winona,    Minn. 
Master    Boilermakers'    .Association. — Harry    D.    Vought,    95    Liberty    St., 

New   York. 
Master  Car  Builder?'  Association. — J.  W.  Taylor,  Karpen  Bldg.,  Chicago. 
Master  Car  and  Locomotive  Painters'  Association  of  U.   S.  and  Canada. 

— .A.   P.   Dane.   B.  &  M.,   Readin.a,   Mass. 
Niagara   Frontier    Car    Men's   Association. — George    A.   J.    Hochgrebc,   623 

Brisbane     Bldg.,     Buffalo.     N.    Y.       Meetings,     third     Wednesday     in 

month,    Statler    Hotel.    Buflalo,    N.    Y. 
Railway    Storekeepers'   Associatio.n. — J.   P.    Murphy.    Box    C.   Collinwood, 

Ohio. 
T«AVEi-ivG    Encinfers"    .Associ.ation. — W.    O.    Thompson.    N.    Y.    C.    R.    R.. 

Cleveland.  Ohio.    Next  nieetingr,  Se,,'. 'inber  10,   1918.  Chicago. 


GENERAL 

W.  I.  Cantley,  assistant  mechanical  engineer  of  the 
Lehigh  Valley,  with  office  at  South  Bethlehem,  Pa.,  has 
been  appointed  mechanical  engineer. 

Frank  A.  DeWolff,  master  mechanic  at  the  Sagua-la- 
Grande  (Cuba)  shops  of  the  Cuban  Central,  has  been  ap- 
pointed assistant  superintendent  of  locomotives,  with  office 
at  the  same  place. 

H.  K.  Fox,  chief  draftsman  in  the  motive  power  depart- 
ment of  the  Western  Maryland  at  Hagerstown,  Md.,  has 
been  appointed  engineer  of  tests  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Milwaukee,  Wis.,  succeed- 
ing W^  T.  Bennison,  resigned. 

G.  G.  Gilpin,  chief  draftsman  of  the  mechanical  depart- 
ment of  the  Chicago,  Burlington  &  Quincy,  has  resigned  to 
accept  service  with  another  company. 

O.  R.  Hale,  assistant  superintendent  of  locomotives  of 
the  Cuban  Central  with  office  at  Sagua-la-Grande,  Cuba, 
has  been  appointed  superintendent  of  locomotives,  with 
headquarters  at  the  same  place. 

H.  E.  Hines,  draftsman  in  the  office  of  the  mechanical 
engineer,  of  the  Chicago,  Burlington  &  Quincy,  has  been  ap- 
pointed mechanical  engineer  of  the  Colorado  &  Southern, 
succeeding  E.  C.  Anderson. 

E.  E.  Ramey,  assistant  terminal  trainmaster  of  the  Bal- 
timore &   Ohio  at   Philadelphia,   Pa.,   has   been   appointed 
superintendent  of  fuel  consumption,  succeeding  W.  L.  Rob- 
inson.   Mr.  Ramey  was 
^^^^^  born    on     March     27, 

^//Mtk^  ^^^'^'  i"  ^^^^  county, 

^^^^^^^^  Va.,  and  is  a  graduate 

I  ^^^  of    the    University    of 

'-^^^^    mm  Kentucky,  with   a   de- 

^P^^^    ^  gree  of  M.  E.     In  Oc- 

tober, 1904,  he  became 
an  assistant  engineer 
of  dynamometer  tests 
in  the  railway  depart- 
ment of  the  Interna- 
tional Correspondence 
Schools  and  was  sub- 
sequently made  super- 
intendent of  tests  for 
that  company,  conduct- 
ing dynamometer  tests 
on  various  railroads. 
From  September,  1910, 
to  July,  1911,  he  acted 
as  assistant  engineer  of  dynamometer  tests  for  the  Balti- 
more &  Ohio,  the  Delaware,  Lackawanna  &  Western,  the 
Canadian  Pacific  and  the  Chesapeake  &  Ohio.  In  Octo- 
ber, 1911,  he  was  assigned  to  tonnage  work  on  the  Balti- 
more &  Ohio,  and  made  special  studies  and  reports  to  the 
operating  vice-president.  From  June,  1916,  to  January, 
1917,  he  was  general  inspector  of  maintenance  and  then 
was  engineer  of  material  conservation  to  July,  1917,  when 
he  was  appointed  assistant  germinal  trainmaster  at  Phila- 
delphia. 

E.  G.  Johnson,  general  master  mechanic  of  the  Chicago, 
Burlington  &  Quincy,  with  headquarters  at  Lincoln,  Neb., 
has  been  appointed  assistant  superintendent  of  motive  power 
at  Lincoln,  and  his  fanner  position  has  been  abolished. 


E.    E.    Ramey 


May,  1918 
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T.  E.  Keyworth,  superintendent  of  locomotives  on  the 
Cuban  Central,  with  office  at  Sagua-la-GrandLe,  Cuba,  has 
been  appointed  assistant  general  manager  with  headquar- 
ters at  the  same  place. 

M.  J.  Powers,  master  mechanic  of  the  Denver  &  Rio 
Grande,  Colorado  lines,  with  headquarters,  at  Denver, 
Colo.,  has  been  appointed  superintendent  of  motive  power 
of  the  Colorado  Midland,  with  office  at  Colorado  Springs, 
Colo. 

John  L.  Smith,  master  mechanic  of  the  Pittsburg, 
Shawmut  &  Northern,  with  office  at  St.  Mar>''s,  Pa.,  has 
been  appointed  superintendent  of  motive  power  and  equip- 
ment, and  his  former  position  has  been  abolished. 

H.  S.  Wall,  superintendent  of  shops  of  the  Atchison, 
Topeka  &  Santa  Fe  Coast  Lines,  at  San  Bernardino,  Cal.. 
has  been  appointed  mechanical  superintendent,  with  head- 
quarters at  Los  Angeles,  Cal.,  succeeding  S.  L.  Bean, 
deceased. 

\V.  R.  Wood,  mechanical  engineer  of  the  Great  Northern, 
St,  Paul,  Minn.,  has  been  appointed  mechanical  engineer  on 
the  staff  of  Ralph  Budd,  assistant  in  charge  of  capital  ex- 
penditures to  the  regional  director  of  western  railroads,  and 
is  located  in  Chicago. 

W.  H.  WiNTERROWD,  whose  -  appointment  as  chief  me- 
chanical engineer  of  the  Canadian  Pacific,  with  headquarters 
at  Montreal,  Que.,  was  noted  in  these  columns  last  month, 
was  bom  on  April  2, 
1884,  at  Hope,  Ind. 
He  attended  the  pub- 
lic schools  at  Shelby- 
ville,  Ind.,  and  gradu- 
ated in  1907  from  Pur- 
due University.  In  1905 
he  was  employed  for  a 
short  time  as  a  black- 
smith's helper  on  the 
Lake  Erie  &  Western 
at  Lima,  Ohio,  and  in 
1906  he  was  a  car  and 
air  brake  repairman 
on  the  Pennsylvania 
Lines  West  at  Denni- 
son,  Ohio.  After  grad- 
uation he  became  a 
special  apprentice  on 
the  Lake  Shore  & 
Michigan      Southern, 

and  in  1908  he  went  with  the  Lake  Erie,  Alliance  &  Wheel- 
ing as  enginehouse  foreman  at  Alliance,  Ohio.  In  1909  he 
became  night  enginehouse  foreman  of  the  Lake  Shore  & 
Michigan  Southern  at  Youngstown,  Ohio,  and  in  1910  was 
made  roundhouse  foreman  at  Cleveland.  Later  in  the  sanoe 
year  he  was  promoted  to  assistant  to  the  mechanical  engi- 
neer of  the  Lake  Shore.  Since  September,  1912,  he  has  been 
with  the  Canadian  Pacific  at  first  as  mechanical  engineer 
and  in  May,  1915,  was  appointed  assistant  chief  mechanical 
engineer. 

MASTER    MECHANICS    AND     ROAD    FOREMEN 
OF   ENGINES 

Floyd  Beatty  has  been  appointed  supervisor  of  loco- 
motive operation  of  the  Erie,  with  office  at  Port  Jervis, 
N.  Y. 

M.  G.  Brown,  master  mechanic  of  the  W^rightsville  &  Ten- 
nille,  with  headquarters  at  Tennille,  Ga.,  has  resigned  that 
position  to  enter  the  service  of  the  Georgia,  Florida  &  Ala- 
bama, with  headquarters  at  Bainbridge,  Ga. 

S.  C.  Carlough  has  been  appointed  supervisor  of  loco- 
motive operation  of  the  Erie,  with  office  at  Secaucus,  N.  J. 


W.    H.    Wlnterrowd 


J.  A.  Conley,  master  mechanic  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Raton,  N.  M.,  has  been  transferred  to  the 
Valley  division,  with  headquarters  at  Fresno,  Cal.,  suc- 
ceeding John  Pullar,  transferred. 

Edward  G.  Kleinkauf,  general  foreman  of  the  Lehigh 
Valley  at  South  Easton,  Pa.,  has  been  promoted  to  master 
mechanic  at  Sayre,  Pa.,  succeeding  J.  P.  Laux.  Mr.  Klein- 
kauf was  bom  at  Wilkes-Barre,  Pa.,  on  April  21,  1874, 
and  received  his  education  in  the  public  schools.  Starting 
in  November,  1890,  as  an  engine  wiper  on  the  Lehigh 
Valley,  he  has  since  served  that  road  continuously  in  vari- 
ous capacities,  with  the  exception  of  a  period  of  time  from 
Februar}-,  1902,  to  May,  1903,  when  he  was  employed  by 
the  Delaware,  Lackawanna  &  Western  as  a  machinist  at 
Scranton,  Pa.  In  November,  1907,  he  was  appointed 
annex  and  enginehouse  foreman  of  the  Lehigh  Valley  at 
Sayre,  Pa.;  in  September.  1913,  general  foreman  at  Hazle- 
ton;  in  December,  1915,  enginehouse  foreman  at  South 
Easton,  and  in  February,  1916,  general  foreman  at  that 
point,     j 

J.  P.  Laux,  master  mechanic  of  the  Lehigh  Valley,  with 
office  at  Sayre,  Pa.,  has  been  transferred  to  South  Easton, 
Pa.,  succeeding  D.  D.  Robertson,  resigned. 

John  Pullar,  master  mechanic  of  the  Atchison,  Topeka 
&  Santa  Fe  Coast  Lines  at  Fresno,  Cal.,  has  been  trans- 
ferred to  the  Los  Angeles  division,  with  headquarters  at 
San  Bernardino,  Cal.,  succeeding  A.  B.  Armstrong. 

W.  A.  Randow  has  been  appointed  master  mechanic  of  the 
First  division  of  the  Denver  &  Rio  Grande,  with  headquarters 
at  Pueblo,  Colo.,  with  jurisdiction  over  the  entire  division, 
with  the  exception  of  Bumham  shops,  succeeding  M.  J, 
Powers,  resigned,  and  the  office  of  assistant  master  mechanic 
has  been  abolished. 

A.  L.  Roberts,  mechanical  engineer  of  the  Lehigh  Val- 
ley, has  been  promoted  to  master  mechanic,  with  office  at 
Wilkes-Barre.  Pa,,  succeeding  M,  R.  Smith,  resigned. 

SHOP  AND  ENGINEHOUSE 

A.  B.  Armstrong,  master  mechanic  of  the  Atchison, 
Topeka  &  Santa  Fe  Coast  Lines,  at  San  Bernardino.  Cal., 
has  been  appointed  superintendent  of  shops,  succeeding  H. 
S,  Wall,  with  the  same  headquarters, 

W.  M.  Harding  has  been  appointed  general  foreman  of 
the  Cincinnati,  New  Orleans  &  Texas  Pacific  at  Oakdale. 
Tenn.,  succeeding  D.   H.   Andrews. 

G.  A.'  Hillman  has  been  appointed  shop  demonstrator 
at  the  Meadville  shops  of  the  Erie. 

Henrv  Reiff  has  been  promoted  to  machine  shop  fore- 
man of  the  Erie  at  Marion,  Ohio,  succeeding  J.  Strawser. 

j  CAR  DEPARTMENT 

T.  J.  Bell  has  been  appointed  superintendent  foreman 
of  the  car  department  of  the  Erie  at  Cleveland,  Ohio,  suc- 
ceeding G.  Egan,  resigned. 

I   PURCHASING   AND   STOREKEEPING 

G.  H.  RoBisoN,  general  storekeeper  of  the  Oregon  Short 
Line,  with  office  at  Pocatello,  Idaho,  has  been  appointed 
acting  purchasing  agent  in  addition  to  his  duties  as  gen- 
eral storekeeper,  with  headquarters  at  Sah  Lake  City, 
Utah,  succeeding  A.  E.  Hutchinson,  deceased. 

I  COMMISSION  APPOINTMENT 

Garland  P.  Robinson,  assistant  chief  inspector  of  loco- 
motives for  the  Interstate  Commerce  Commission,  has  been 
appointed  assistant  manager  of  the  locomotive  section  of  the 
Railroad  Administration. 
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The  ^Liloney  Oil  &  Manufacturing  Company  has  re- 
moved its  New  York  office  from  50  Church  street  to  17 
Batter}'  place  • 

The  Grip  Nut  Company  moved  its  offices  from  the  Mc- 
Cormick  buildincj,  Chicago,  to  the  Railway  Exchange 
building,  on  May  1. 

N.  M.  Garland,  of  New  York,  district  manager  for  the 
Ohio  Brass  Company,  has  been  elected  a  member  of  the 
board  of  directors  of  that  company. 

P.  L.  Maher,  business  manager  of  the  Eastern  Car  Com- 
pany, Limited,  of  New  Glasgow,  N.  S.,  has  been  appointed 
assistant  to  the  president  of  the  Damascus  Brake  Beam 
Company,  Cleveland,  Ohio.  Mr.  Maher  will  specialize  on 
shop  operation  and  efficiency. 

Major  Warren  R.  Roberts,  Quartermaster's  Reserve 
Corps,  president  of  the  Roberts  &  Schaefer  Company,  Chi- 
cago, has  been  promoted  to  lieutenant-colonel.  At  present 
he  is  an  executive  officer  for  the  constructing  branch  of  the 
construction  division  of  the  United  States  Army. 

The  Liberty  Car  &  Equipment  Company,  20  West  Jack- 
son boulevard,  Chicago,  has  been  incorporated  with  P.  H. 
Joyce  as  president,  and  has  bought  the  freight  car  plant  of 
the  Central  Locomotive  &  Car  Works,  Chicago.  The  loco- 
motive plant  of  the  latter  is  being  utilized  for  the  manufac- 
ture of  farm  tractors. 

Rufus  Franklin  Emery,  secretary  and  treasurer  of  the 
Westinghouse  Air  Brake  Company,  died  suddenly  on  April 
11,  in  iiis  office  at  Wilmerding,  Pa.  He  was  born  in  1869  at 
Chatham,  Mass.,  and 
was  educated  in  the 
grammar  and  high 
schools  of  his  native 
town.  He  entered  busi- 
ness life  at  an  early  age 
and  after  service  with 
several  business  inter- 
ests in  the  Pittsburgh 
district,  entered  the  em- 
ploy of  the  Westing- 
house  Air  Brake  Com- 
pany in  September, 
1892,  where  he  held  va- 
rious positions  of  trust 
and  responsibility,  until 
1909  when  he  was  elect- 
ed secretary  and  treas- 
urer. At  the  time  of  his 
death,  Mr.  Emery  was 
an  officer  and  director 

in  a  number  of  business  and  financial  institutions  in  the 
Pittsburgh  district. 

Paul  W.  Wendt  of  the  P.  W.  Wendt  Company,  railway 

supplies,  Chicago,  has  been  appointed  assistant  production 
manager  in  charge  of  steel,  of  the  Emergency  Fleet  Cor- 
poration, United  States  Shipping  Board,  in  the  Chicago 
district,  comprising  Michigan,  Indiana,  Illinois,  Wiscon- 
sin, Minnesota  and  Iowa. 

The  International  Oxygen  Company,  115  Broadway, 
New  York,  announces  the  appointment  of  A.  E.  Ward  as 
sales  manager.  Mr.  Ward  was  formerly  associated  with 
the  Prest-0-Lite  Company,  and  in  the  course  of  years  of 
association  with  the  compressed  gas  industries  has  gained 
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recognition  as  an  expert  in  the  industrial  applications  of 
oxygen,  hydrogen  and  acetylene. 

M.  F.  Emrich,  formerly  of  the  Glidden  Company,  Cleve- 
land, Ohio,  has  been  appointed  assistant  general  manager 
for  Berry  Brothers,  Detroit,  Mich.  Mr.  Emrich  was  with 
the  Glidden  Company  for  28  years,  having  filled  various 
positions,  from  the  bottom  up  to  the  position  of  assistant  to 
the  president.  He  began  his  services  with  Berry  Brothers 
on  April  1. 

Clyde  P.  Benning,  assistant  to  the  vice-president  of 
Mudge  &  Co.,  Chicago,  has  been  appointed  western  man- 
ager, with  office  in  the  Crocker  building,  San  Francisco, 
Cal.,  in  charge  of  the 
business  of  that  com- 
pany in  the  Pacific 
Coast  states.  Mr. 
Benning  was  bom  in 
Atchison,  Kan.,  on 
September  20,  1888, 
and  was  educated  in 
the  public  schools  of 
that  city.  In  1903  he 
entered  the  service  of 
the  Missouri  Pacific 
and  held  positions  as 
messenger  in  the  chief 
despatcher's  office,  tel- 
egraph operator  and 
freight  office  and  yard 
clerk.  In  1904  he  was 
employed  as  time- 
keeper in  the  master 
mechanic's     office     of 

this  road,  remaining  in  that  position  until  April,  1905,  when 
he  entered  the  Missouri  Pacific  shops  as  machinist  appren- 
tice, later  being  promoted  to  machinist.  He  left  the  road  in 
1910  to  accept  a  position  with  the  Tool  &  Railway  Specialty 
Company  at  Atchison,  remaining  with  that  concern  until 
December  15,  1914,  when  he  entered  the  service  of  Mudge 
&  Co.  as  shop  inspector.  He  was  soon  after  appointed  chief 
inspector  and  subsequently  held  the  position  of  service  en- 
gineer. In  1916  he  was  made  assistant  to  the  vice-president, 
which  position  he  held  until  his  appointment  as  western 
manager,  as  noted  above. 

The  Schroeder  Headlight  Company,  Evansville,  Ind., 
manufacturers  of  locomotive  oil  and  electric  headlights  and 
turbo  generators,  has  been  purchased  by  W.  A.  Carson, 
vice-president  and  general  manager  of  the  Evansville 
(Ind.)  Railways,  the  Owensboro  (Ky.)  City  Railroad  and 
the  Henderson  (Ky.)  Traction  Company,  and  a  number 
of  associates,  some  of  them  interested  with  him  in  the 
Evansville  Railways.  A  new  company  known  as  the 
Schroeder  Headlight  &  Generator  Company  has  been  or- 
ganized with  Mr.  Carson  as  active  vice-president  and 
general  manager.  Mr.  Carson  has  been  connected  with 
the  Evansville  Railways  since  July,  1908.  He  was  assist- 
ant to  the  general  superintendent  of  the  Indianapolis  & 
Cincinnati  Traction  Company  from  1903  to  1906,  and 
assistant  general  manager  of  the  Indianapolis,  Columbus 
&  Southern  Traction  Company  from  1906  to  1908.  Since 
his  connection  with  the  Evansville  Railways  the  company 
has  constructed  a  number  of  interurban  connections  and 
through  a  syndicate  of  the  officers  of  that  company,  of 
which  Mr.  (Larson  was  a  member,  has  purchased  the  city 
lines  of  Henderson  and  Owensboro,  Ky.  In  1912  a  lease 
was  secured  on  the  line  of  the  Illinois  Central  Railroad 
between  Evansville  and  Henderson  and  this  property  was 
electrified  by  the  Evansville  Railways.  A  gasoline  car 
ferr\'  was  installed  to  transfer  the  interurban  cars  across  the 
river.     In  1913  the  Crescent  Navigation  Company  was  in- 
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corporated  with  Mr.  Carson  as  president  to  operate  on  the 
Ohio  river  in  connection  with  the  railway  properties.  Mr. 
Carson  retains  his  connection  as  vice-president  and  gen- 
eral manager  of  the  Evansville  Railways  in  an  advisory 
capacity  and  will  continue  as  president  of  the  Crescent 
Navigation  Company. 

Carnegie  Steel  Company  Changes 

As  previously  announced  in  these  columns,  Colonel  Henry 
P.  Bope  has  resigned  his  position  as  vice-president  and  gen- 
eral manager  of  sales  with  the  Carnegie  Steel  Company  to 

devote  his  time  to  pri- 
vate interests. 

Colonel  Bope  was 
born  and  educated  at 
Lancaster,  Ohio,  and 
devoted  himself  at 
first  to  stenographic 
reporting  in  the  Ohio 
legislature.  In  Novem- 
ber, 1879,  he  became 
connected  with  Car- 
negie Brothers  &  Co., 
and  has  remained  con- 
tinuously in  the  sales 
work  of  that  company 
and  its  successors  up 
to  the  present  time. 
His  period  of  service 
has  thus  covered  the 
wide  expansion  of  the 
use  of  steel  and  the 
growth  of  great  commercial  and  business  organizations,  in 
all  of  which  he  has  had  a  most  active  part. 

He  has  been  succeeded  in  his  office  with  the  Carnegie 
Steel  Company  by  William  G.  Clyde.  Mr.  Clyde  was  edu- 
cated in  the  Penn- 
sylvania M  i  1  i  tary 
College,  at  Chester, 
Pa.  He  first  en- 
tered the  employ  of 
Ryan  &  McDonald, 
contractors  of  Balti- 
more, Md.,  was  then 
associated  with 
Robert  Wetherill  & 
Co.,  machinists  and 
founders,  and  was 
later  superintendent 
of  the  plate  mills  of 
the  Wellman  Steel 
&  Iron  Company,  in 
Thurlow,  Pa.  His 
connection  with  the 
United  States  Steel 
Corporation  and  its 
subsidiaries  dates 
from  1894  when  he  became  superintendent  of  the  plate  mills 
of  the  Illinois  Steel  Comj)any  at  South  Chicago.  On  the 
formation  of  the  American  Steel  Hoop  Company  he  became 
traveling  salesman  for  that  company  in  Chicago,  and  five 
months  later  was  n:aJe  manager  of  sales  at  Philadelphia, 
where  he  remained  until  1902,  when,  after  the  formation  of 
the  United  States  Steel  Corporation,  the  American  Steel  Hoop 
Company  was  merged  with  the  Carnegie  Steel  Company.  For 
the  next  three  years  Mr.  Clyde  was  traveling  salesman  for 
the  Carnegie  Steel  Company  at  Cleveland,  Ohio.  In  Sep- 
tember, 1905,  he  was  made  assistant  general  manager  of  sales 
at  Pittsburgh  in  charge  of  the  bureau  of  bars  and  hoops, 
which  office  he  retained  until  his  present  promotion.     Mr. 
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Clyde  by  the  promotion  has  also  becwne  a  member  of  the 
board  of  directors  of  the  company. 

Charles  L.  Wood,  long  assistant  to  Mr.  Clyde,  has  been 
promoted  to  be  assistant  general  manager  of  sales  in  charge 
of  the  bureau  of  bars  and  hoops.  Mr.  Wood  was  bom  in 
Youngstown,  Ohio,  in  the  atmosphere  of  iron  and  sted 
manufacture.  He  was  educated  as  a  mining  engineer  at  the 
Ohio  State  University,  and  his  first  emplo)-ment  was  with 
the  Calumet  Furnace  Company,  of  Chicago,  as  chemist,  fol- 
lowed by  several  years'  experience  in  the  practice  of  mining 
engineering  in  Colorado  and  the  West.  Mr.  Wood  became 
associated  with  the  American  Steel  Hoop  Company  on  its 
formation,  first  in  the  order  department.  On  the  merging  of 
the  Hoop  Company  with  the  Carnegie  Steel  Company  his 
abilities  caused  his  transfer  to  the  sales  department  in  charge 
of  the  bureau  of  bars  and  hoops.  His  promotion  comes  as 
a  logical  recognition  of  his  large  experience  in  the  sale  of 
bar  mill  products  and  his  wide  acquaintance  with  their  users. 

H.  A.  Jackson,  sales  agent  of  the  Bethlehem  Steel  Com- 
pany at  Boston  Mass.,  has  been  elected  president  of  the 
Chicago  Pneumatic  Tool  Company,  with  office  at  Chicago, 

succeeding  W.  O. 
Duntley,  resigned.  Mr. 
Jackson  was  born  in 
Bethlehem,  Conn.,  on 
July  7,  1881.  He  is  a 
graduate  of  the  Law- 
rence Scientific  School 
of  Harvard  Univer- 
sity, class  of  1903,  but 
devoted  an  additional 
year  to  a  special 
course  in  metallur- 
gical work  in  the  grad- 
uate school  there.  Mr. 
Jackson  entered  the 
employ  of  the  Bethle- 
hem Steel  Company 
in  July,  1904,  where 
he  served  an  ap- 
prenticeship in  the  va- 
rious departments  of 
the  works,  thus  gaining  practical  experience  and  an  intimate 
acquaintance  with  the  steel  business  by  personal  contact 
with  the  production  end.  He  later  entered  the  sales  depart- 
ment of  the  Bethlehem  organization.  A  number  of  years 
ago  Mr.  Jackson  was  sent  to  Boston  to  open  the  Bethlehem 
Steel  Company's  office  there  and  to  organize  its  sales  and 
executive  forces  in  that  territory.  He  continued  in  the  posi- 
tion of  sales  agent  at  Boston  until  his  election  as  president 
of  the  Chicago  Pneumatic  Tool  Company  at  a  special  meet- 
ing of  the  board  of  directors  held  in  New  York  on  April  19. 
He  is  not  an  entire  stranger  in  Chicago,  where  he  now  has 
his  headquarters,  as  he  was  sales  agent  in  that  city  for  the 
Bethlehem  company  for  several  months  early  in  his  career. 

The  Youngstown,  Ohio,  office  of  the  H.  W.  Johns-Man- 
ville  Company  is  now  located  at  520  Market  street.  The 
same  company  has  also  found  it  necessary,  owing  to  in- 
creased business  on  the  Pacific  coast,  to  op)en  new  offices  at 
Tacoma,  Wash.  The  office  will  be  located  at  1015  A 
street  and  will  carry  a  complete  stock  of  Johns-Manville 
products. 

The  Abell-Howe  Company,  332  South  Michigan  avenue, 
Chicago,  has  been  appointed  representative  of  the  Standard 
Malleable  Iron  Company,  Muskegon,  Mich.,  for  the  sale 
of  malleable  castings  through  its  several  offices  located  at 
Chicago,  Pittsburgh,  Cleveland  and  New  York.  The  com- 
pany has  also  been  appointed  representative  of  the  North- 
ern Engineering  Works,  Detroit,  Mich.,  builders  of  electric 
overhead    traveling    craijes,    electric    hoists    and    foundry 
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equipment,  for  the  sale  of  these  products  in  the  territory 
tributary  to  Chicago. 

D.  B.  Clark,  who  was  formerly  superintendent  of  the 
shell  department  of  the  American  Brake  Shoe  &  Foundry 
Company  at  Erie,  Pa.,  is  now  general  superintendent  of 
the  Watervliet  arsenal,  Watervliet,  N.  Y.  This  arsenal  is 
the  largest  and  oldest  arsenal  in  the  United  States  and  Mr. 
Clark  has  charge  of  the  entire  production  of  this  plant. 

George  W.  Bender,  assistant  to  the  vice-president  of 
Mudge  &  Company,  Chicago,  has  been  appointed  eastern 
manager,  with  office  at  30  Church  street,  Ss'ew  York.  Mr. 
Bender  was  born  at 
Pittsburgh,  Pa.,  on 
August  20,  1884,  and 
at  the  age  of  17  en- 
tered the  engineering 
department  of  the 
Pressed  Steel  Car 
Company,  of  that  city. 
In  1906  he  accepted  a 
position  with  the 
American  Locomotive 
Company,  where  he 
had  charge  of  the  ex- 
tra work  order  depart- 
ment. In  1910  he  be- 
came associated  with 
Mudge  &  Co.  as  chief 
draftsman,  and  subse- 
quently was  given 
charge  of  the  mechani- 
cal department.     Later 

on  he  was  made  assistant  to  the  vice-president,  a  position  he 
held  until  his  appointment  as  eastern  manager  in  charge  of 
the  business  of  Mudge  &  Co.  in  the  New  England  and  At- 
lantic Coast  states. 

Charles  J.  Donahue,  formerly  assistant  vice-president  in 
charge  of  sales  of  the  American  Locomotive  Company,  died 
at  his  home  in  New  York  on  April  20,  after  a  long  illness. 
Mr.  Donahue  was  the 
son  of  a  locomotive 
engineer.  He  was  born 
at  Cleveland,  Ohio,  on 
March  8,  1871.  His 
first  position  in  railway 
service  was  in  the  mo- 
tive power  department 
of  the  Lake  Shore  & 
Michigan  Southern  at 
Cleveland.  Here  he 
showed  marked  ability 
and  was  rapidly  pro- 
moted. He  ser\'ed  suc- 
cessively as  chief  clerk 
to  the  superintendent  of 
motive  power  of  the 
Lake  Shore  under  G. 
W.  Stevens,  W.  H. 
Marshall  and  H.  F. 
Ball,  and  as  chief  clerk 

to  W.  H.  Mordue,  general  manager.  From  there  he  was 
called  to  Chicago  as  chief  clerk  to  C.  E.  Schaff,  vice-presi- 
dent of  the  Lake  Shore.  In  September  1,  1908,  he  was 
appointed  secretary  to  W.  H.  Marshall,  president  of  the 
American  Locomotive  Company,  and  two  years  later  was 
appointed  assistant  vice-president  in  charge  of  sales,  which 
position  he  held  up  to  July,  1917.  He  retired  from  the 
American  Locomotive  Company  to  form  a  company  to 
handle  railroad  supplies,  but  ill  health  prevented#the  ac- 
complishment of  this  purpose. 
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Flange  Lubricator. — The  economies  resulting  from  a 
proper  distribution  of  oil  to  the  driving  wheel  flanges  are 
pointed  out  in  Circular  No.  D4,  called  "Flange  Lubrica- 
tion," issued  by  the  Swanson  Automatic  Flange  Lubricator 
Company,  Denver,  Colo.  Common  car  or  black  oil  gives  the 
best  results  with  the  Swanson  lubricator,  which  is  of  the 
automatic  type,  depending  for  its  action  on  engine  vibration. 

Heating  Appliances. — The  Macleod  Company,  213  East 
Pearl  street,  Cincinnati,  Ohio,  has  issued  Buckeye  Catalogue 
E,  describing  several  appliances  now  manufactured  by  the 
company,  which  use  crude  oil  in  the  heating  of  locomotive 
parts.  These  appliances  include  a  Buckeye  flood  light,  loco- 
motive fire  kindler,  paint  sprayer,  locomotive  tire  heater  and 
several  kinds  of  furnaces.  The  Buckeye  oxy-acetylene  weld- 
ing outfit  is  also  illustrated. 

Self-Opening  Dies. — A  booklet  entitled  "Wells  Self- 
Opening  Dies"  has  been  issued  recently  by  the  Greenfield 
Tap  &:  Die  Corporation,  Greenfield,  Mass.  It  contains  a 
detailed  description  and  illustration  of  the  self-opening  die 
manufactured  by  that  company  and  shows  the  tool  to  be  very 
serviceable  and  adaptable  to  widely  var>'ing  conditions.  The 
different  kinds  of  tripping  arrangements,  including  the  pull 
trip,  rim  trip,  face  and  lever  trip  are  illustrated. 

Heat  Insulation. — The  Magnesia  Association  of  Amer- 
ica, with  offices  at  702  Bulletin  building,  Philadelphia,  Pa., 
has  issued  a  large,  well  illustrated  portfolio  showing  the  many 
places  in  which  it  is  necessary  to  use  heat  insulating  material 
in  order  to  save  fuel.  All  statements  in  this  portfolio  regard- 
ing the  value  of  "85  per  cent  Magnesia"  as  a  covering  for 
steam  pipes  and  boilers  are  vouched  for  by  the  Mellon  Insti- 
tute of  Industrial  Research,  University  of  Pittsburgh. 

Pipe  Tools. — Catalogue  38,  entitled  "Pipe  Tools"  and 
issued  by  the  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.,  shows  the  complete  line  of  pipe  tools  made  by  this 
corporation.  The  quick  release  and  quick  return  features 
of  the  Greenfield  receding  pipe  threader  are  emphasized  and 
the  catalogue  contains  an  extensive  list  of  stocks  and  dies, 
burring  reamers,  pipe  cutters  and  wrenches.  The  back  of 
the  catalogue  contains  considerable  useful  information  and 
several  tables. 

Motor  Driven  Compressors. — The  Westinghouse  Trac- 
tion Brake  Company,  Pittsburgh,  Pa.,  has  issued  a  high 
grade,  finely  illustrated  booklet  describing  in  detail  its  com- 
plete line  of  motor  driven  air  compressors,  both  stationary 
and  portable,  ranging  in  capacity  from  11  to  110  cu.  ft. 
Compressed  air  accessories  for  doing  almost  every  possible 
kind  of  work  are  included.  Users  of  compressed  air  tools 
will  find  many  new  features  and  valuable  labor-saving  de- 
vices in  this  book,  which  is  designated  as  publication  No. 
9035  and  has  been  copyrighted. 

Car  Insulation. — The  Union  Fibre  Company,  of  Win- 
ona, Minn.,  has  issued  a  booklet  entitled,  "Insulation  of  Rail- 
way Equipment"  which  takes  up  in  considerable  detail  the 
insulation  of  refrigerator  and  other  cars.  The  front  of  the 
booklet  contains  an  interesting  account  of  the  beginning 
and  evolution  of  the  refrigerator  car  and  a  development  of 
the  theory  of  insulation.  Further  on  a  description  is  given 
of  the  manufacture  of  Linofelt  which  is  composed,  mostly  of 
flax  fibre  and  is  a  good  insulator.  The  back  of  the  booklet 
is  devoted  to  the  discussion  of  a  series  of  actual  tests,  con- 
ducted in  1908  by  several  railroads,  with  a  view  to  determin- 
ing the  best  practice  in  refrigerator  car  construction. 
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The   Machine 

Tool 

Situation 


With  the  railroads  in  the  market  for 
approximately  $15,000,000  worth  of 
machine  tools  and  with  the  Ordnance 
Department  requiring  a  number  of 
special  tools  valued  at  the  same  amount,  to  say  nothing  of 
the  requirements  of  other  war  industries,  the  tool  manufact- 
urers of  this  country  are  face  to  face  with  a  problem  which 
must  be  solved  and  which  will  necessitate  an  increase  in  the 
capacity  of  their  plants.  Undoubtedly  the  requirements  of 
the  Ordnance  Department  will  be  considered  first,  but  that 
does  not  mean  that  the  requirements  of  the  railways  can 
safely  be  neglected.  The  shop  and  enginehouse  equipment 
of  the  railroads  has  for  years  been  notoriously  deficient. 
These  conditions  were  largely  responsible  for  the  condition 
of  the  motive  power  last  winter,  and  every  attempt  should 
be  made  to  put  the  power  in  good  shape  for  the  coming 
winter.  Without  cars  and  locomotives,  and  enough  of  them 
fit  for  active  service,  the  production  of  the  country  will  be 
seriously  curtailed,  with  a  corresponding  effect  on  the  part 
this  nation  will  play  in  the  war.  Upon  the  response  of  the 
machine  tool  builders  to  the  demand  for  machine  tools  de- 
pends to  a  ver\-  large  extent  the  effectiveness  of  our  rail- 
roads and  all  our  war  industries. 


labor,  with  men  and  ammunition,  with  railroads  and  ships, 
with  coal,  and  iron  and  wheat."  This  statement  brings 
home  clearly  a  fundamental  principle  of  econcxnics.  Money 
is  a  mere  medium  of  exchange.  Work,  the  amount  of  it  and 
the  economy  with  which  it  is  used,  determines  the  wealth 
of  a  warring  nation.  We  all  pat  ourselves  on  the  back  when 
we  learn  of  the  large  number  that  subscribed  to  the  Liberty 
Loans;  but  money  is  no  measure  of  patriotism,  particularly 
when  it  is  invested  in  a  gilt  edge  security.  It  is  the  self- 
sacrifice,  hard  work  and  the  increasing  of  one's  efficiency  that 
count  and  will  do  most  towards  winning  the  war.  UjX)n  the 
workingman  in  the  United  States  rests  a  tremendous  respon- 
sibility. It  is  upon  his  output  that  the  success  of  the  Allies 
depends.  It  is  no  longer  a  question  of  how  much  he  earns, 
but  how  much  work  he  produces. 


Changes  in  the 

M.  C.  B.  Rules 

of  Interchange 


''The  money  cost  of  anything,"  says 
.\rthur  T.  Hadley,  president  of  Yale 
University,  "is  the  amount  of  dollars 
and  cents  which  we  pay  for  it.  The 
real  cost  is  the  amount  of  labor  and  sacrifice  which  we  un- 
dergo in  order  to  win  it.  This  war  is  not  fought  with  dollars 
and  cents — it  is  fought  with  labor  and  with  the  products  of 


The  Winning  of 

the  War  Depends 

on  Output 


By  far  the  greatest  problem  to  be  con- 
sidered at  the  meeting  of  the  Master 
Car  Builders'  Association  in  Chicago 
this  month,  is  the  revision  of  the  M. 
C.  B.  Rules  of  Interchange.  The  unification  of  the  rail- 
ways in  this  country  under  the  Railroad  Administration  has 
made  it  possible  to  inaugurate  more  economical  methods  of 
interchanging  cars  and  of  making  repairs.  Already  various 
local  agreements  have  sprung  up  in  different  secticHis  of  the 
countr\%  which  expedite  the  matter  of  repairs  in  interchange. 
This  has  been  done  with  the  cognizance  of  some  of  the  re- 
gional directors  and  at  the  present  time  no  absolutely  unified 
code  of  rules  is  being  practiced. 

The  M.  C.  B.  Association  has  a  splendid  opportunity  of 
revising  the  method  of  handling  repairs  and  interchange  to 
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suit  the  new  conditions.  Strictly  speaking  there  is  no  for- 
eign car.  The  quicker  the  mechanical  department  officers 
and  their  forces  recognize  this,  the  sooner  will  the  beneficial 
effect  of  unification  be  felt.  From  this  broad  view  of  the 
situation  there  is  much  to  l>e  done  to  the  M.  C.  B.  Rules. 
If  it  is  not  done  by  the  Association  there  is  no  question  but 
what  others  in  authority  will  insist  upon  a  revision,  or  re- 
vise the  rules  to  suit  themselves. 


"Uniformity  of 


Elsewhere  in  these  pages  we  have  com- 

,,        ,,     r>         -.       mented  on  the  patriotism  of  labor.    We 
Hours    — Demands       ^     i    ^i  i 

tind  there  are  some  who  want  some- 
thing for  nothing.  The  Rock  Island 
Federated  Trades  have  forced  the  Rock  Island  Lines,  through 
the  Railroad  Administration,  to  work  all  the  shops  in  either 
the  car  or  locomotive  departments  the  same  number  of  hours 
that  any  other  one  shop  is  worked.  That  is,  if  because  of  the 
locomotive  situation  at  one  point  it  is  found  necessary  to 
work  a  shop  10  hours  a  day,  every  other  locomotive  shop  on 
the  system,  will  work  ten  hours  a  day,  regardless  of  the 
amount  of  work  to  be  done  I  Does  this  represent  a  true 
American  spirit?  What  logical  reason  is  there  for  holding 
under  pay  thousands  of  employees  doing  nothing  while  pos- 
sibly a  few  hundred  are  working  hard  to  catch  up? 

Early  in  March  the  Rock  Island  Federated  Trades  en- 
deavored to  put  this  ruling  into  effect  on  the  Rock  Island. 
They  succeeded  in  doing  so  a  month  later.  They  are  now 
asking  pay  for  the  men  who  would  have  spent  their  time 
idle  in  the  shops  had  their  requests  been  granted  at  the  first 
appeal.  This  point,  we  understand,  has  not  yet  been  settled. 
Can  the  nation  afford  to  pay  the  wages  of  idle  men  while 
their  comrades  work?  Is  it  truly  American  to  "hold  up" 
the  government  in  this  way?  Will  this  not  lead  to  disastrous 
results  as  the  roads  become  thoroughly  unified?  Permitting 
the  number  of  hours  of  work  to  be  regulated  by  the  most 
crowded  shop  means  a  great  waste  of  money. 


The  railroads  use  over  one-fourth  of  all  the  coal  mined  in 
this  country.  Conservation  of  fuel  by  the  railroads  is  there- 
fore of  the  utmost  importance.  Practically  every  employee 
can  help  in  this  work  of  conservation.  It  has  been  said  that 
if  ever\-  man  who  burns  coal  will  do  the  best  he  knows  how 
without  a  word  of  new  information,  the  saving  will  result 
in  plenty  of  coal  for  every  purpose.  The  winning  of  the  war 
may  depend  upon  securing  an  adequate  supply  of  fuel.  Rail- 
road men  should  work  with  this  thought  in  mind,  and  they 
should  carry  the  message  to  all  with  whom  they  come  in  con- 
tact. They  should  not  only  do  their  part,  but  so  far  as  they 
are  able,  thev  should  see  that  the  other  fellow  does  his  share 
as  well. 


Expenditures 
for  Mechanical 
Improvements 


Another  Fuel  ^^^  "^^^  attending  the  recent  conven- 

g.  tion     of     the     International     Railway 

Fuel  Association  at  Chicago  were 
Predicted  given  a  new  idea  of  the  seriousness  of 

the  problem  of  supplying  coal  for  all  the  nation's  needs 
during  this  "year.  It  is  one  of  the  big  tasks  of  vital  im- 
portance to  the  successful  prosecution  of  the  war  and  one  in 
which  railroad  men  must  play  a  large  part.  The  Fuel  Ad- 
ministration states  that  650,000,000  tons  of  bituminous  coal 
will  be  needed  this  year.  As  compared  with  the  normal  con- 
sumption of  three  years  ago  this  represents  an  increase  of 
200,000,000  tons.  This  increase  in  the  coal  traffic,  which 
mui^t  be  carried  by  the  railroads,  is  enough  to  fill  16  tracks 
of  gondola  cars  reaching  from  New  York  to  San  Francisco. 

To  meet  the  requirements  for  this  year,  there  must  be  mined 
and  transported  ever)'  week  12,500,000  tons  of  bituminous 
coal.  Up  to  the  present  time  the  maximum  production  for 
any  single  week  has  never  been  more  than  95  per  cent  of 
the  required  average  production.  The  prospect  for  any  great 
increase  in  the  output  of  the  mines  is  slight.  LTnless  the 
difference  between  the  countrj-'s  requirements  and  the  actual 
production  can  be  saved,  it  will  be  necessary  again  to  shut 
down  industries,  with  the  resultant  loss  and  suffering. 

The  United  States  Fuel  Administration,  the  Railroad  Ad- 
ministration and  the  fuel  administration  of  the  various 
states  are  doing  their  best  to  meet  the  impending  crisis. 
Everyone  can  help  the  cause,  none  more  effectively  than  the 
railroad  man.  One  of  the  important  factors  restricting  the 
output  of  the  mines  is  the  shortage  of  cars.  Anything  that 
is  done  to  increase  the  car  supply,  either  by  keeping  cars  off 
the  repair  track  or  by  providing  power  to  move  them  faster, 
will  make  it  possible  for  the  mines  to  furnish  more  coal. 


The  consideration  which  the  request  for 
expenditures  to  improve  mechanical  fa- 
cilities received  at  the  hands  of  the 
Division  of  Capital  Expenditures  of 
tlie  Railroad  Administration  must  l)e  a  source  of  great  satis- 
faction to  the  mechanical  department  officers.  For  years  these 
men  have  included  in  their  annual  budgets  requests  for  just 
such  work,  only  to  have  them  either  denied  or  materially  cut. 
The  roads  were  not  allowed  to  earn  enough  money  to  war- 
rant such  expenditures.  No  physical  equipment  of  the  rail- 
roads has  been  so  sadly  neglected  as  the  facilities  for  re- 
pairing cars  and  locomotives.  The  Railroad  Administration 
is  clearly  alive  to  this  situation  and  is  to  be  congratulated  on 
its  clear  vision  in  this  respect.  The  severe  weather  last  winter 
accentuated  the  serious  effect  more  than  any  other  thing 
could  have  done.  The  lack  of  proper  facilities  for  handling 
repairs  to  the  equipment  greatly  increased  the  operating 
costs  and  did  much  to  cut  down  the  effectiveness  of  the 
roads.  With  approximately  $75,000,000  for  shop  buildings, 
enginehouses,  etc.,  and  approximately  $15,000,000  for  shop 
machinery  and  tools,  the  roads,  if  the  work  can  be  done 
promptly  and  the  necessary  material  and  tools  provided,  will 
be  in  far  better  shape  to  provide  the  necessary  equipment  for 
the  constantly  increasing  demands  of  traffic  than  ever  before 
in  their  history. 


„.     p.  On  April  30  the  Railroad  Administra- 

^  .       St    d    d        ^'°"  placed  orders  for  1,025  standard 

,  .  locomotives  of  the  twelve  different  de- 

Locomotives  i  •  i  i.    •  a       j         -i     j    • 

Signs  which  were  briefly  described  in 

our  last  month's  issue,  distributed  as  follows:  400  light 
Mikados,  100  heavy  Mikados,  35  light  Mountain  types,  5 
heavy  Mountain  types,  30  light  Pacifies.  20  heavy  Pacifies, 
150  light  2-10-2  types,  35  heavy  2-10-2  types,  5&  six-wheel 
switchers,  150  eight-wheel  switchers,  30  (2-6-6-2)  Mallets 
and  20  (2-8-8-2)  Mallets.  The  orders  were  distributed  be- 
tween two  locomotive  builders — 555  to  the  American  Loco- 
motive Company  and  470  to  the  Baldwin  Locomotive  Works. 
Each  builder  was  given  some  of  each  of  the  twelve  types  to 
build  in  order  that  they  may  be  equipped  with  the  necessary 
dies  and  patterns  for  all  of  the  standard  designs.  This  was 
done  regardless  of  the  fact  that  by  so  doing  the  time  of  the 
deliveries  of  the  locomotives  would  be  prolonged. 

These  locomotives,  representing  a  composite  design  to  op- 
erate on  the  average  railroad,  will  be  distributed — a?  soon 
as  they  are  built — to  those,  who  in  response  to  the  circular 
issued  early  in  April  by  Henry  Walters  of  the  Railroad 
•Administration,  indicated  the  number  of  locomotives  neces- 
sary to  meet  their  requirements  for  this  year.  Whether  or 
not  these  roads  will  be  compelled  to  pay  for  these  locomo- 
tives, or  whether  they  will  remain  strictly  government  equip- 
ment, has  not  yet  been  determined.  AA'hen  the  orders  were 
placed,  deliveries  were  promised  in  July.  .A>  this  is  written, 
the  early  part  of  June,  the  drawings  have  not  been  completed. 
It  begins  to  look  as  though  there  would  be  no  very  large  num- 
ber of  these  locomotives  delivered  much   f  efore  September. 
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The  question  of  specialties  to  be  used  on  the  locomotives  is 
still  in  the  controversial  stage.  From  what  little  informa- 
tion has  been  given  out  regarding  these,  it  is  understood 
that  all  the  locomotives  are  to  be  equipped  with  non-lifting 
injectors  and  over  half  of  them  will  have  stokers.  All  will 
be  equipped  with  superheaters,  brick  arches,  incandescent 
headlights,  automatic  firedoors  and  other  labor  saving  devices. 
Those  roads  that  are  planning  on  using  these  standard 
locomotives  should  at  the  first  opportunity  study  the  details 
of  design  in  order  that  the  repair  points  may  be  properly 
equipped  to  handle  the  repairs  to  them.  If  this  is  not  done 
there  is  a  possibility  of  the  locomotives  Ijeing  held  out  of 
serA'ice  unnecessarily  when  failures  occur.  The  detail  stand- 
ards adopted  on  these  locomotives  will  to  a  very  large  extent 
be  different  from  existing  standards  on  most  roads.  This, 
therefore,  makes  necessary  a  careful  examination  of  the  new 
designs  in  order  that  the  roads  may  protect  themselves. 


Application  of 

the  Wage  Increases 

to  Shopmen 


It  was  unfortunate  that  the  report  of 
the  Railroad  Wage  Commission  was 
made  public  l^efore  the  director  general 
had  an  opportunity  to  approve  or  dis- 
prove it.  Based  on  purely  theoretical  lines,  it  did  not  give  the 
raihva\-  shopmen  the  consideration  they  deserved.  In  fact, 
the  "increases"  were  such  that  had  there  been  no  saving 
clause,  many  of  the  shopmen  would  have  owed  their  com- 
panies for  over  pay.  While  the  method  of  computing  the 
increases  on  a  sliding  scale  basis  shows  a  commendable  de- 
sire to  give  to  those  who  need  most,  it  did  not  take  into 
account  the  practical  consideration  of  the  laws  of  supply  and 
demand.  The  demand  for  mechanics  and  shop  labor  has 
increased  at  a  rapid  rate  ever  since  the  nation  entered  the 
war.  As  time  goes  on  and  facilities  for  manufacturing  muni- 
tions, ordnance  and  other  war  materials  increase,  demands 
for  this  class  of  labor  will  be  still  further  increased. 

In  order  to  hold  the  men  at  all  during  the  past  eighteen 
months,  the  railroads  have  been  forced  to  grant  considerable 
increases.  It  is  for  that  reason  that  the  commission's  report, 
based  on  the  wages  in  1915,  showed  no  increase  for  shop- 
men. The  director  general  appreciating  these  conditions  has 
established  a  minimum  wage  of  55  cents  an  hour,  which  is 
an  increase  of  approximately  10  per  cent  more  than  the  men 
are  receiving  now  and  what  the  commission  granted.  Re- 
grettable demonstrations  have  been  made  against  this  award 
in  spite  of  the  fact  that  when  he  issued  it,  the  director  gen- 
eral appointed  a  Board  of  Railroad  Wages  and  Working 
Conditions,  which  included  representatives  of  the  labor  or- 
ganizations. It  is  to  be  the  duty  of  this  board  to  pass  on 
all  petitions  and  complaints  raised  in  connection  with  the 
award. 

Shortly  after  the  award  was  announced,  the  representatives 
of  labor  raised  strong  oljjections  to  the  award  and  requested 
a  minimum  wage  of  75  cents  an  hour.  The  unreasonable- 
ness of  this  demand  is  appreciated  when  it  is  known  that 
the  minimum  wage  in  the  shipbuilding  industry  for  machin- 
ists is  less  than  65  cents,  for  boilermakers  and  pipefitters 
about  70  cents,  and  for  blacksmiths  about  72  cents.  At  the 
plant  of  one  of  the  locomotive  builders  the  minimum  wages 
for  the  different  crafts  are  as  follows:  machinists,  50  cents; 
boilermakers,  45  cents:  blacksmiths,  50  cents,  and  pip)efitters, 
50  cents.  The  maximum  rates  at  this  same  place  are  65, 
72,  65  and  65,  respectively.  The  work  done  at  the  loco- 
motive building  plant  is  far  more  comparable  with  the  rail- 
way shopman's  work  than  the  work  done  in  the  shipyard. 
Furthermore,  the  conditions  surrounding  the  work  of  the 
craftsman  in  the  shipbuilding  industry  are  far  less  congenial 
than  the  work  of  the  railroad  mechanic.  A  worker  in  the 
shipyard  takes  a  gaml)le  on  the  permanency  of  his  position. 
He  is  working  under  constant  pressure:  it  is  difficult  for  him 
to  find  a  suitable  and  congenial  place  in  which  to  live  and 
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bring  up  his  family,  and  his  living  expenses  are  greater  than 
those  of  the  men  in  railway  towns,  many  of  whom  own  their 
homes.  He  is  entitled  to  high  wages  to  make  up  for  these 
disadvantages.  Any  demand  for  an  equal  rate  by  the  rail- 
way shopmen  is,  therefore,  unquestionably  unreasonable. 
There  are  men  at  the  present  time  in  railway  shops,  partic- 
ularly those  working  piece  work,  who  even  under  the  old 
regime  were  making  especially  large  wages.  The  demand 
for  output  has  so  greatly  increased  that  the  pay  of  these  men 
has  been  restricted  only  by  the  quantity  of  work  they  were 
physically  able  to  do.  Frequently  we  hear  of  cases  where 
second  rate  mechanics  working  as  specialists  on  a  single  ma- 
chine, make  much  more  than  the  foremen  and  even  more 
than  the  head  of  the  shop.  A  7  5 -cent  rate  would  make  these 
men  plutocrats  and  greatly  unstabilize  labor  conditions. 

If  any  one  group  of  men  in  a  railway  shop  has  a  right  to 
complain,  it  is  the  foremen.  It  is  impossible  to  expect  these 
men  to  remain  contented  and  satisfied  with  their  positions 
when  the  men  under  them  and  for  whose  work  they  are  re- 
sponsible, are  receiving  more  than  they.  In  fact,  some  of  the 
foremen  have  returned  to  the  ranks  because  of  the  greater 
remuneration.  L'nless  these  men  are  properly  taken  care  of 
ither  through  the  newly  constructed  wage  lx)ard,  or  tli rough 
the  general  offices  of  the  railroad,  efficient  supervision  can- 
not be  expected,  nor  that  esprit  de  corps  which  is  so  essential 
in  a  railway  shop. 


The  Patriotism 

of  Railway 
Shop  Mechanics 


"It  is  the  first  time  in  the  histor\'  of 
our  government  that  any  of  its  em- 
ployees have  attempted  to  strike  against 
their  government."  Director  General 
McAdoo  in  saving  these  words  sets  in  bold  relief  the  few 
men  at  Alexandria,  Va.,  and  at  Silvis,  111.,  who  "deserted" 
the  ranks  of  the  railway  shop  forces  at  these  points.  These 
men  were  not  satisfied  with  the  minimum  wage  of  55  cents 
an  hour,  even  though  the  director  general  in  announcing  this 
minimum  wage  made  provision  for  consideration  of  any  ob- 
jections through  a  board  containing  accredited  representatives 
of  tl^e  railway  shop  craft  organizations.  What  has  become 
of  the  patriotism  of  the  American  workingman  that  he  should 
so  far  forget  himself  as  to  respond  to  the  call  of  strike  from 
— shall  we  say — a  German  propagandist?  Have  these  men 
the  interest  of  the  nation  at  heart  ?  Do  they  realize  that  upon 
their  work  depends  the  successful  prosecution  of  the  war? 
Have  they  forgotten  that  hundreds  of  thousands  of  our 
.American  boys  in  France  depend  upon  them  to  do  their  part 
in  delivering  supplies  and  ammunition,  that  the  lives  of  our 
soldiers  need  not  be  sacrificed? 

It  is  reported  that  John  McManamy,  super\'isor  of  equip- 
ment of  the  Railroad  Administration,  influenced  the  men  of 
the  Rock  Island  at  Silvis,  to  return  to  their  work  as  a  matter 
of  loyalty  to  the  nation.  It  is  inconceivable  to  believe  that 
these  men  went  on  strike  in  cold  blood  and  with  a  full  real- 
ization of  what  their  action  meant  to  the  country  and  what 
extreme  satisfaction  and  encouragment  it  gave  the  enemy. 
Strange  as  it  may  seem,  every  one  of  the  two  thousand  strik- 
ing men  at  Silvis  subscribed  to  the  Third  Liberty  loan.  The 
Rock  Island  was  the  only  road  in  the  west  having  a  full 
100  per  cent  subscription.  It  shows  there  is  sonething  lack- 
ing in  our  method  of  teaching  the  men  what  their  dut>'  to 
the  nation  is,  and  making  them  understand  what  an  impor- 
tant part  they  play  in  helping  this  nation  win  the  war. 
There  is  need  for  much  to  be  done  in  this  respect.  Every 
shop  officer,  from  the  superintendent  down  to  the  gang  fore- 
man, must  talk  patriotism  to  the  men.  We  have  had  Liberty 
Loan  drives  and  Red  Cross  drives — let  us  now  have  a  Labor 
Drive.  Hold  noon  meetings,  talk  with  the  men  at  their  work, 
in  their  homes,  on  the  street,  anywhere  you  get  a  chance. 
Tell  them  ivhy  we  must  have  cars  and  locomotives  and  show 
them, the  real  part  they  play  in  the  war. 

■        1 
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INDUSTRIAL  FELLOWSHIPS 

Lafayette,    Ind. 

To  THE  Editor: 

Since  the  publication  of  my  article  dealing  with  the  rela- 
tions between  the  railroad  and  the  university,  wliich  appeared 
on  page  18,  of  the  January,  1918  issue,  I  have  received  a 
number  of  letters  making  inquiries  a?  to  the  nature  and  con- 
duct of  such  joint  arrangements. 

The  term  "fellowship*'  has  been  generally  used  to  denote 
a  plan  whereby  a  college  graduate  may  continue  his  educa- 
tion, devoting  a  part  of  his  time  to  this  and  a  part  to  work 
for  the  benefit  of  the  univeristy.  A  fellowship  is  distinguished 
from  a  scholarship  in  that  the  latter  is  usually  a  method  of 
enabling  an  undergraduate  to  continue  his  studies  l)y  giving 
him  some  form  of  financial  assistance,  while  a  fellowship 
extends  aid  to  postgraduate  workers.  The  advantage  of  the 
fellowship  to  the  individual  is  that  it  takes  care  of  his  neces- 
sary' expenses  while  working  for  his  master's  degree.  The 
advantage  to  the  university  is  that  of  having  the  services  of 
a  trained  assistant  at  a  comparatively  small  expense.  Fel- 
lowships have  generally  been  endowed  by  the  university  or 
by  friends  of  the  institution  with  the  idea  of  encouraging 
graduate  work  in  various  branches. 

The  industrial  fellowship  represents  comparatively  a  new 
development.     I  think  the  first  fellowships  of  this  character 
\yere  instituted  at  the  University  of  Kansas  in  1907,  Robert 
Kennedy  Duncan  being  responsible  for  the  innovation.     In 
1911,  Dr.  Duncan  was  called  to  the  University  of  Pittsburgh 
to  inaugurate  a  similar  system  there.     In  1913,  the  Mellon 
Brothers  endowed  the  Mellon  Institute  for  the  express  pur- 
pose of  furthering  industrial  research  and  from  1911  to  the 
present  time  there  has  been  a  constant  succession  of  investi- 
gations at  this  institution.     Investigations  made  at  Kansas 
and  afterwards  at  Pittsburgh  have  been  largely  of  a  chemical 
character  having  to  do  with  the  study  of  various  commercial 
products  including  metallurgical,  medicinal,  clothing,   food 
and  fuel  products.     The  fellows,  working  under  this  system, 
receive  varying  amounts  from  $1,000  a  year  upwards  accord- 
ing to  their  experience  and  the  importance  of  their  work. 
They  devote  all  of  their  time  excepting  three  hours  per  week 
to  the  research  work.     The  funds  are  supplied  by  various 
firms  interested  and  the  results  of  the  work  become  the  prop- 
erty of  those  contributing.     The  fellow  frequently  receives 
a  commission  or  bonus  in  addition  to  his  salar}-,  dependent 
on  the  profits  ensuing  to  the  contributors.     All  the  resulting 
patents  must  be  assigned  to  the  company  and  the  report  or 
monograph  becomes  its  exclusive  property   for  three  years. 
At  the  end  of  that  time  the  results  may  be  published  by  the 
university  unless  there  is  objection.     Any  questions  at  issue 
between  the  two  parties  to  the  arrangement  may  be  settled 
by  a  board  of  three  arbitrators  appointed  in  the  usual  way. 
This  is  the  most  conspicuous  example  of  industrial  research 
in  this  country  and   it  seems  to  be  eminently  satisfactory' 
both  to  the  university  and  to  the  contributing  interests.     The 
fellows  are  university  graduates  from  various  institutions  in 
this  countr}'  and  abroad.     Since  1911,  the  number  of  fellow- 
ships has  increased  from  11  to  42,  the  number  of  workers 
from  24  to  65  and  the  amount  contributed  from  $40,000  to 
$150,000.      The  Mellon   Institute   thus   far  has   given   less 
attention  to  engineering  than  to  chemical  subjects. 

At  the  University  of  Illinois,  in  connection  with  the  Engi- 
neering Experiment  Station,  industrial  fellowships  have  been 
established  by  the  Illinois  Gas  Association.  The  fellows  are 
selected  from  engineering  graduates  connected  in  some  way 
with    the   companies    forming   the   association.      Each    man 


works  for  two  years,  devoting  half  his  time  to  research  and 
receiving  $500  per  year  for  his  services.  This  enables  him 
at  the  same  time  to  get  his  master's  degree.  The  work  is 
naturally  of  a  chemical  engineering  character.  The  results, 
hov.ever,  are  published  by  the  university  and  become  public 
property,  the  object  of  the  investigation  being  not  to  benefit 
the  separate  corporations  but  the  gas  business  as  a  whole. 

Many  of  the  large  industrial  corporations,  including  two 
or  three  of  the  railroad  companies,  maintain  research  labora- 
tories of  their  own  where  their  own  particular  problems  can 
be  solved  without  any  assistance  from  outside.  There  are, 
however,  many  smaller  corporations  who  do  not  find  it  ex- 
pedient to  maintain  well  equipped  laboratories  of  this  sort 
and  who  are  in  the  habit  of  taking  various  problems  to  the 
laboratories  of  the  technical  schools  for  solution.  Speaking 
for  the  institution  which  I  represent,  I  may  say  that  Purdue 
has  always  carried  on  work  of  this  kind  for  the  railroads  and 
for  various  manufacturing  corporations.  The  companies  have 
paid  liberally  for  this  service  and  in  the  main  seem  to  have 
been  satisfied  with  the  results  obtained.  These  researches  are, 
however,  more  or  less  sporadic  and  their  success  depends 
largely  on  the  conditions  obtaining  at  the  time  when  the  work 
is  done.  It  is  quite  evident  that  the  industrial  fellowship 
would  offer  a  more  promising  plan.  The  corporations  on  their 
part  would  have  the  advantages  of  regular  service  in  a  well 
equipped  laboratory  with  a  staff  of  trained  investigators. 
The  university  on  its  side  would  have  the  advantage  of  con- 
tact with  the  practical  problems  of  the  day  in  a  very  concrete 
way.  The  fellow  who  is  the  reci[)ient  of  the  income  from 
the  fellowship  has  an  opportunity  of  pursuing  advanced 
study  for  his  master's  or  doctor's  degree  and  at  the  same  time 
of  working  on  a  definite  industrial  j)roblem  of  commercial 
value  and  possibly  of  working  into  a  permanent  position  of 
responsibility.  The  research  engineer  of  the  manufacturing 
company  is  usually  too  much  pressed  with  immediate  prob- 
lems to  give  proper  time  and  thought  to  true  scientific  inves- 
tigation. The  fellow  in  the  university  can  concentrate  his 
efforts  on  the  one  problem  at  his  disposal.  This  plan  may 
be  further  expanded  by  giving  the  fellow  an  opf)o.rtunity  to 
work  in  the  shops  and  laboratories  of  the  corporation,  making 
his  experiments  on  actual  machiner}-  or  production  in  the 
process  of  manufacture. 

There  are  a  numljer  of  important  scientific  and  engi- 
neering problems  confronting  the  railroads  today.  Only  a 
few  of  the  roads  can  conduct  satisfactory  research  on  these 
problems.  By  the  e.xpenditures  of  from  $500  to  $1,000  an- 
nually, a  railroad  might  carrv-  on  an  investigation  with  good 
laboratory  facilities  and  well  trained  assistants.  A  group 
of  railroads  could  do  much  more,  while  the  large  railway 
associations  could  carry  out  a  plan  of  this  kind  with  benefit 
to  all  the  roads  in  the  as.«ociation  since  the  results  would 
be  published  in  the  proceedings  and  be  for  the  general  dis- 
tribution. The  only  approach  to  this  thus  far  is  the  Ryer- 
son  Scholarship  which  is  administered  by  the  Master  Car 
Builders'  Association  and  which  takes  care  of  a  certain 
number  of  students  in  railway  engineering  during  their 
college  courses.  There  is  no  attempt  in  this  to  accomplish 
any  work  for  the  railroads  but  merely  to  assist  in  educating 
railroad  engineers.  The  industrial  fellowship  promises  equal 
benefits  to  the  individual  student  and  at  the  same  time  well 
repays  the  railroad. 

In  view  of  the  many  important  engineering  problems  con- 
fronting the  railroads  and  the  numerous  technical  universi- 
ties having  laljoratories  at  their  disposal,  it  would  seem  to  be 
another  step  forward  in  conservation  and  efficiency  to  combine 
the  two  along  the  lines  which  have  been  indicated.  It  is  for 
the  railroads  to  take  the  first  step,  and  they  may  be  assured 
that  many  if  not  all  of  the  universities  will  gladly  co-operate. 

C.  H.  Benjamin, 

Dean,   Schools   of   Engineering,   Purdue   University. 
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A  Study  of  Methods  Followed  in  Repairing  Loco- 
motives on  the  New  York  Central  at  West  Albany 
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THE  West  Albany  (N.  Y.)  shop  of  the  New  York  Cen- 
tral is  located  at  a  particularly  strategic  point  for  the 
section  of  the  road  it  serves,  handling  the  backshop  re- 
f)airs  for  practically  all  of  the  1,200  New  York  Central  loco- 
motives operating  east  of  Syracuse,  N.  Y.  There  are  22 
roundhouses  in  that  section,  which  call  on  West  Albany  for 
all  of  the  machine  work  they  are  not  equipped  to  handle. 
This  shop  has  40  working  pits  in  the  two  erecting  shops 
which  extend  out  from  each  end  and  at  right  angles  to  the 
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for  the  corresponding  months  in  1912  and  1917.  While  57 
of  the  128  locomotives  repaired  during  the  month  of  Jan- 
uary, 1918,  were  given  light  repairs,  due  largely  to  the  severe 
weather  last  winter,  it  will  also  be  noted  that  the  amount 
of  heavy  boiler  and  machine  repairs  has  been  materially  in- 
creased since  1912.  It  may  also  be  said  that  some  loccmio- 
tives  receiving  practically  general  repairs  were  credited  with 
class  F  repairs  only  because  the  tires  were  not  turned.  This 
is  due  to  an  old  established  rule  and  happens  whenever  a 
locomotive  with  light  mileage  and  good  tires  is  badly 
wrecked. 

This  increase  in  output  was  obtained  with  a  decreasing 
working  force.  The  average  number  of  men  employed  dur- 
ing the  first  four  months  of  1912  was  l.vS31,  or  205  greater 
than  during  the  corresponding  months  in  1918.  In  addition 
to  this.  West  Albany  has  been  called  upon  to  repair  locomo- 
tives for  other  roads,  which  has  not  made  maximum  output 
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Fig.    1 — General    Arrangement    of   the    West    Albany    Shops    of    the 

New   York   Central 

machine  shop  with  a  transfer  table  between  them,  as  indi- 
cated in  Fig.  1.  The  shop  is  not  particularly  well  equipped 
with  machine  tools,  but  with  a  loyal  and  enthusiastic  or- 
ganization from  the  shop  superintendent  down  to  sweepers, 
a  very  creditable  output  of  repaired  locomotives  is  obtained. 
Most  of  the  1,133  men  employed  operate  under  the  piece 
work  system,  working  60  hours  a  week  and  they  specialize  in 
their  work  to  a  high  degree.  It  is  the  purpose  of  this  article 
to  describe  the  organization  of  this  shop,  calling  attention 
to  the  methods  and  practices  which  make  for  increased  output. 

SHOP  OUTPUT 

During  the  first  four  months  of  the  present  year  458  loco- 
motives, or  an  average  of  114  locomotives  per  month,  were 
repaired  at  the  West  Albany  shops  with  an  average  force 
of  1,126  men.  This  represents  a  material  increase  over  past 
years,  as  indicated  in  the  table  of  shop  output  showing  the 
number  of  locomotives  repaired  under  the  different  classes 
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boiler  and  general   repairs  to  machinery, 
firebox   and  "general   repairs  to   machinery, 
side   sheets   and   general   repairs   to  machinery 
tubes,   tires  turned   and   general   repairs. 

turned,    general   repairs   to  machinery, 
ure  of  any  important  part  of  machinery  not  due  to  accident. 

repairs   to   machinery. 

possible.  Being  unfamiliar  with  the  standards  required  by 
other  roads,  the  shop  would  find  it  difficult  to  do  the  work 
with  as  great  despatch  as  was  possible  on  New  York  Cen- 
tral locomotives.  In  some  cases  it  was  necessary"  to  await 
instructions  and  repair  parts  for  these  locomotives. 

The  only  material  improvement  in  the  shops  since  1912 
which  would  affect  the  output  was  the  addition  of  an  out- 
side inspection  shed,  an  addition  to  the  tank  shop  and  the 
piping  of  the  shop  for  acetylene  gas,  which  is  used  almost 
exclusively  for  cutting  operations.  The  location  of  the  in- 
spection shed  is  shown  in  Fig.  1.  The  tank  shop  addition 
is  between  the  east  erecting  shop  and  the  boiler  shop  and 


303 


304 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  6 


was  at  one  time  an  open  storage  platform  served  by  a  20-ton 
crane. 

ORGANIZ.^nON 

There  are  evidently  some  one  or  more  reasons  for  the  re- 
sults accomplished  at  West  Albany  not  accounted  for  by  the 
shop  facilities  or  the  number  of  men  employed  and  it  is  not 
necessary  to  be  at  the  shop  long  in  order  to  discover  the  most 
important  one.  It  is  in  the  personnel  of  the  management, 
from  the  superintendent  down  to  the  youngest  foreman.  Al- 
most without  e.\ception  each  one  has  risen  from  the  ranks, 
being  a  practical  man  and  an  expert  in  his  particular  line. 
All  the  foremen  co-operate  in  the  closest  possible  way  and 
taken  together  they  form  an  enthusiastic  unit  in  turning  out 
locomotives.  They  possess  the  confidence  and  respect  of  the 
workmen  to  an  unusual  degree  and  even  the  truckers  have 
caught  the  spirit  and  apj:>ear  an.xious  to  keep  things  moving. 

A  chart  of  the  organization  is  shown  in  Fig.  2,  together 
with  the  number  of  men  working  in  each  department.  Of  a 
total  number  of  l,lo3  men  employed  in  March,  1918,  s^ome 
clerks,  office  men  and  others  not  shown  under  any  of  the 
subheads  in  the  diagram  are  included. 

PIECE  WORK  SVSTE:M 

Another  reason  for  the  improvement  in  production  is  un- 
doubtedly the  system  of  payment  by  jiiece  work  that  has 
been  developed  at  West  .\lbany.    This  system  gives  the  work- 


traveling  inspector  and  the  supervisor  of  piece  work  at  New 
York,  and  is  finally  placed  on  the  piece  work  schedule  for 
that  class  of  work.  Once  in  this  schedule,  the  price  is  never 
cut,  unless  some  new  device  or  jig  or  quicker  way  of  doing 
the  work  is  developed.  But  what  is  done  if  the  men  speed 
up  and  make  too  much  money?  In  that  case  if  the  quality 
of  the  work  is  up  to  standard  nothing  is  said.  The  piece 
work  price  as  finally  set  is  reasonable  and  with  it  the  aver- 
age machinist  can  make  a  good  day's  pay.  If  he  is  above 
the  average  he  gets  the  e.\tra  money;  the  company  gets  the 
work.  The  policy  of  not  cutting  prices  has  been  followed 
consistently,  so  that  the  men  have  every  confidence  in  the 
management  and  it  would  be  hard  to  find  a  better  satisfied, 
or  more  loyal  group  of  men  in  any  railway  shop. 

TR.AIXIXG  MEN  FOR  SPECIAL  WORK 

.\nother  important  practice  followed  in  this  shop  is  the 
changing  of  men  about  until  each  one  finally  obtains  work 
to  which  he  is  adapted.  Many  of  the  men  who  are  doing 
the  best  work  are  not  all-around  mechanics,  but  have  been 
developed  for  the  particular  job  which  they  are  doing.  If 
a  foreman  knows  of  a  man  who  he  thinks  is  adapted  for  a 
s|)ecial  job,  the  man  is  given  a  chance  to  show  his  worth. 
With  no  preconceived  notions  he  can  make  the  most  of  the 
foreman's  instructions  and  often  develops  into  a  valuable 
man.     Very  often  it  happens  that  one  man  does  all  of  a  cer- 
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men  every  incentive  to  speed  up,  exercise  their  industry,  con- 
centration and  ingenuity,  and  produce  results.  It  works  out 
in  practice  as  follows:  In  setting  the  price  on  a  new  piece 
of  work,  the  piece  work  inspector  times  the  man  doing  the 
work  and  bases  a  trial  price  at  25  per  cent  over  his  day 
rate.  This  price  will  probably  be  too  high,  but  as  the  man 
becomes  more  familiar  with  the  work,  the  price  can  be  low- 
ered and  still  allow  him  to  make  25  per  cent  over  his  day 
rate.  When  the  inspector  gets  the  trial  price  to  a  point 
which  he  thinks  is  fair  to  the  man  and  the  company,  it  is 
turned  in  to  the  chief  inspector,  with  a  detailed  description 
of  the  work.  By  comparing  it  with  the  prices  for  the  same 
kind  of  work  at  different  points  on  the  system,  the  chief 
inspector  may  find  that  this  trial  price  is  still  too  high,  in 
which  case  he  turns  it  back  to  the  shop  inspector  with  his 
decision.  The  shop  inspector  then  decreases  the  trial  price 
again,  showing  the  man,  if  f)ossible,  how  the  work  may  be 
done  more  quickly.  The  new  trial  price  is  then  returned  to 
the  chief  inspector  and  again  compared  with  the  prices  at 
other  points.  When  finally  acceptable  to  the  chief  shop 
inspector,   the  trial   price   is   sul^mittOB    for   approval   to  the 


tain  class  of  work  for  the  entire  shop,  but  an  understudy  is 
usually  trained  so  that  no  one  man  becomes  indispensable. 
A  special  point  is  made  of  not  blaming  a  man  for  the  first 
mistake,  as  it  is  figured  that  the  man  is  always  worth  more 
than  the  job,  and  according  to  the  old  truism,  "He  who  never 
makes  a  mistake  never  does  anything." 

Every  effort  is  made  to  diminish  the  trucking  about  the 
shop  as  much  as  possible  by  localizing  the  work.  One  ma- 
chinist and  an  apprentice  do  practically  all  of  the  laying 
out  for  the  machine  shop  and  go  from  one  place  to  another, 
laying  out  work  at  the  machine  on  which  it  is  to  be  done. 
For  example,  new  main  rods  are  taken  from  the  milling 
machine  to  the  radial  drill,  which  is  nearby  and  the  bolt 
holes  are  laid  out,  thus  eliminating  movement  of  the  rod  to 
and  from  a  laying  out  table.  Another  good  example  is  in 
the  method  of  machining  and  laying  out  cylinders.  The 
cylinder  boring  machine  is  located  next  to  the  planer  and 
while  the  boring  bar  is  going  through  the  cylinder  the  machin- 
ist lays  out  the  valve  chamber  and  stud  holes.  Relief  valves 
and  by-pass  valves  are  also  laid  out  so  that  by  the  time  the 
boring  operations  arc  completed  the  cylinder  is  ready  for  the 
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drill.     The  machinist  gets  an  extra  rate  for  this  work  and 
the  company  gets  the  cylinder  so  much  quicker. 

ECONOMY  DUE  TO  ELECTRIC  WELDING 

The  electric  welding  process  as  developed  at  West  Albany 
has  resulted  in  marked  economies  and  it  is  used  extensively 
on  boiler  work  and  for  the  repair  of  all  kinds  of  cast  iron 
and  steel  machine  parts.  Almost  no  part  is  so  badly  dam- 
aged that  it  cannot  be  repaired  by  this  method,  the  only  limit 
being  when  the  value  of  a  new  part  is  less  than  the  cost  of 
welding  the  old.  All  broken  frames  are  repaired  by  electric 
welding  and  it  is  estimated  that  less  than  five  per  cent  of  these 
break  a  second  time.  All  kinds  of  cylinder  welds  are  made 
and  the  success  in  this  field  has  been  largely  due  to  the 
proper  arrangement  of  holding  studs.  Welding  practice  on 
boiler  work  is  not  essentially  different  from  that  at  other 
shops,  but  on  the  whole  West  Albany  has  hjld  better  than 
the  average  success  in  welding,  particularly  in  welding  cast 


each  man.  Many  welders  hold  too  long  in  arc  and  use 
too  much  current,  with  the  idea  of  doing  a  quick  job,  but 
the  experience  at  West  Albany  has  shown  that  a  close  arc 
gives  better  results  as  a  rule,  and  that  the  best  current  to 
use  is  from  120  to  140  amperes  with  12  to  20  volts. 

SHOP  SCHEDULE 

The  schedule  system  as  originally  installed  at  West  .\lbany 
has  been  discontinued,  although  certain  features  are  still 
maintained,  such  as  the  weekly  calendar  showing  the  date 
locomotives  are  due  out.  It  was  felt  that  foremen  could 
keep  in  closer  touch  with  the  work  by  following  it  person- 
ally than  to  get  their  information  from  a  schedule  clerk,  and 
the  present  system  is  believed  to  be  more  flexible  in  case  it 
is  necessary  to  replace  one  locomotive  by  another.  Each 
Thursday  night  the  boiler  shop  foreman  gives  the  general 
foreman  a  list  of  the  boilers  that  are  to  be  tested  the  following 
week.     Friday  morning  the  general  foreman  with  the  erect- 


Fig.  3 — General  View  of  North  Side  of  Machine  Shop 


iron.  Broken  cast  steel  wheel  centers,  coupler  bases,  trailer 
spring  yokes,  etc.,  are  all  repaired  by  electric  welding. 

There  are  other  examples  of  what  may  be  done  by  the 
welding  process,  and  the  resourcefulness  of  the  foreman.  One 
locomotive  recently  had  a  wrecked  left  guide  yoke  and  there 
was  none  in  stock.  A  right  hand  yoke  was  machined,  the 
ribs  and  guide  knees  cut  off  with  the  acetylene  torch  and 
electric  welded  back  on  again  on  the  reverse  side,  thus  mak- 
ing a  left  hand  yoke.  The  great  saving  in  cost  of  material 
and  labor  effected  by  welding  is  largely  responsible  for  the 
fact  that  in  the  past  six  years  the  cost  of  locomotive  repairs 
has  not  increased  over  one-quarter  of  a  cent  a  mile. 

The  electric  welding  equipment  consists  of  one  alternating 
current  and  six  direct  current  machines.  The  work  is  done 
by  16  experienced  men  who  are  under  the  direction  of  a 
foreman  welder.  The  success  in  welding  wrought  iron  and 
steel  is  said  to  depend  not  so  much  upon  the  machine  as 
upon  the  operator  and  especial  attention  is  given  to  training 


ing  shop  foremen  personally  inspect  each  locwnotive  and  to- 
gether they  decide  on  the  day  it  will  probably  go  out.  This 
date  is  put  on  the  weekly  calendar,  later  to  be  distributed 
throughout  the  shop,  and  each  man  then  knows  not  only  the 
order  in  which  to  work  on  the  locomotives,  but  by  experience, 
how  long  before  the  "due  out"  date  his  particular  work  must 
be  done.  In  case  a  broken  cylinder  is  discovered  or  other 
unexpected  job,  it  is  easy  to  substitute  another  Lxomotive 
and  thus  keep  the  weekly  output  fairly  constant.  In  addi- 
tion to  the  Friday  inspection,  the  general  foreman  makes  an 
inspection  of  the  locomotives  each  morning  and  in  this  way 
keeps  in  the  closest  possible  touch  with  the  situation.  There 
is  a  staff  meeting  of  all  foremen  Monday,  at  which  matters 
of  general  interest  regarding  the  work  are  discussed. 

M.\CHINE  SHOP 

The  department  that  limits  the  output  at  West  Albany  is 
tlie  machine  shop  and  it  has  l^een  found  necessary  to  work 
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men  evir\  iiueiitive  to  -peed  Up.  i\er.  1-e  iliiir  indu-try.  eon- 
centratirin  and  inueiiuitx.  and  produte  n-ult-.  It  works  out 
in  [iraitieo  as  follow>:  In  -ittini;  the  priee  on  a  new  piet  e 
of  work,  llu:  jiieee  work  in>pe(  for  time-  the  man  doiiiLT  tlu' 
work  ind  hase-;  a  trial  prii  e  at  J5  jier  cent  over  his  day 
rate.  I  his  prii^-  will  prohahh  he  !<m)  hii^h.  hut  as  the  man 
beionu-  more  fann'liar  with  the  work,  the  price  can  he  low- 
ert'tl  an<i  <till  allow  him  to  ni.ike  J.^  jier  tent  over  hi-  dav 
rate.  Whdi  the  in-pe*lor  mt.-  the  trial  price  to  a  point 
whicli  he  thinks  i-  fair  to  the  man  and  the  ntm[)an\ .  it  i- 
turneti  in  to  the  vhief  in-peetor.  with  a  ditailed  de-eription 
of  the  work.  Il\  .  onipariiii;  it  with  ih(  jiriies  i'or  the  -iame 
kind  \f  AVork  at  differein  point-  on  the  sy-tem.  the  dnef 
in-:>i»  tor  mav  find  that  tin-  trial  nriee  i-  -till  t(K)  hii;h.  in 
which  ca-e  he  turn-  it  hack  to  the  -hop  inspector  with  his 
decision  The  .-ihop  in-pettor  ilun  dei  rea-e-  tlu-  tri.il  price 
aijain..  .^howinu  tlu-  num.  if  po--iM'.'.  how  tlu-  work  may  he 
done  more  i[ilit  kl\ .  IIu  iie\>  trial  jiriie  i-  then  returned  to 
the  Gaie:  inspcttor  .md.  a^ain  lompar'd  with  the  prii  e-  at 
•thvT  .p<>iifrs..-.'  When  finally  acvepiaMe  to  tlu-  t  hit  f  -hop 
m.-jiO':*.')"     lilt-  iri  i!    •irivv   i-    -u!  mined    for   approwil    l'>   ilv 


tain  I  la.-s  of  work  tor  the  entire  shop,  hut  an  understudy  is 
u-uall\  trained  -o  that  no  one  nian  hecomes  in(iis[)ensahle. 
.\  -pecial  pioint  i-  made  of  not  lilaming  a  man  for  the  tlrst 
mi -take,  a-  it  is  I'lLjured  that  the  )\\aw  is  always  worth  more 
than  the  joli,  and  aitordinij  to  the  old  trui-m,  "He  who  never 
make-  a  mi.-take  never  d«H'-  aiiythini;.'' 

I-Aery  eftort  i-  made  to  dimini-h  the  truckini;  ahout  the 
-hop  as  muf  h  a-  pos-ihle  hy  Icm  alizin<4  the  work.  One  ma- 
chini>t  and  ati  appniititi  do  pra(  tic  ally  all  of  the  laying; 
out  i'or  the  machiiu-  >hc;p  ami  mu  from  one  place  to  another, 
l.iyinu'  out  work  at  the-  machine  on  which  it  is  to  he  done. 
I'or  c\ampli-,  m w  main  nwls  are  taken  from  tJie  milling 
machine  to  the  radial  drill,  which  i-  nearhy  and  the  holt 
hole-  ,ire  laid  out,  thu-  elimiiiatiii'.'  movement  of  the  rod  to 
and  from  a  laying  out  tahle.  .Vnother  trood  examf)le  is  in 
tlu-  nuthod  of  nuichinini,'  and  laying  out  cylinders.  The 
lylinder  horinu'  machine  i-  IcMated  next  to  the  planer  and 
while  the  horin'j  har  i-  u'oini,'  throu.uh  the  <  \linder  the  nuichin- 
i-t  lay-  out  tlu-  valve-  c  hamher  and  -tu<l  liohs.  Relief  valves 
and  h\ -pa--  valw-  irc-  al-<>  laid  out  -o  that  liy  the  time  the 
'■(.rin'_'  o,c-r't'i  n-  arc   iiniidcied  the  (vliiuhr  i-  reach'  for  the 
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drill.     Tin-  iii.K  liiiii-t  iic't-  ;iii  i\tr;i   rate  for  ilii-  \\(trk  an<l 
tlU-  (<iin|],iiiy  mi-  tlif  (xliiidrr  >(i  ir.iK  li  quicker. 

—  -  ■-,  i-x«'\!"\iv  itiL  lo  111!  1  kit;  ^\  1  i.ni.v. 

I  lie  r]i(lri(  wtldinii  procv.^s  as  developed  at  \\'e>t  Allianx' 
ha>  ri>ulted  in  marked  et ononiie-  and  it  i-  used  exten.-ivtly 
on  I'liiKr  work  and  Itir  the  repair  ot  all  kind^  ol"  cast  iron 
and  .-leil  inailiine  jiarts.  Almost  no  jnirt  i>  .so  Itadly  dam- 
aiiid  tlial  it  i  annul  l»c  ri'paired  hy  tlii>  initliod.  tin  oidy  limit 
JM-inu  ulu-n  the  value  of  a  new  part  is  less  than  the  to>t  of  ' 
wcidini;  tlu  old.  All  broken  franies  arc  repaired  hy  cleetric 
ut'Idin.ir  and  it  is  estimated  that  less  than  five  per  cent  of  these 
lireak  a  .-»■». ;nd  tunc  All  kinds  of  cylinder  \\\h\<  are  madi 
and  the  >U'.t(^s  in  this  luUl  has  l>een  larizely  due  to  the 
proper  arranminent  of  holding  studs.  Weldinsi  ]»ra(tiee  on 
IxHler  work  is  not  e-M-ntially  different  from  that  at  other 
.-hops,  ItUt  1)11  the  whole  We-t  AlKanx  ha-  had  liitter  than 
tlu-  average  -u<  (  e>-  in   ucldin;;;.  |iarti<  ularl\    in   ueMiiiL;  <  .i-l 


eachjMan.Many  weMer-  hold  to<t  loii^  i;i  jir.  and  use 
tfjo  much  current,  w  itli  the  idea  of  duinu  a  -jui'  1:  job.  but 
the  e.xperience  at  W'e-i  .\lliany  ha<  shown  that  n  ;Io>e  arc 
trive?  better  result?  a-  a  rule.  an<l  that  the  ix*«t  rjrrent  to 
u-e  is  from  12<)  to  14ii  ampere^  with  12  to  20  vol*- 

I'lie  Schedule  -v-tein  a-  oritrinalh  in-talleu  if.  \\  --t  .\lbany 
has  been  discontinued,  although  cc-naiii  feature-  ar>-  -till 
mafniained.  sudi  a-  the  weekly  ( aleiidar -liowini:  tbt  date 
lotonii.iives  are  due  our.  It  wa-  felt  that  foreuiou  ec»uld 
kei'fj  in  clf*ser  toueh  with  the  work  by  following  it  iierson- 
ally  than  to  gel  tiieir  information  from  a  .«ehe<lulc  .lerk,  and 
the  jin>ent  syMc-m  i-  believed  lo  be  more  llexible  :n  ca.H^  it 
i-   ne(e>sarv   t<t    rejilaie   one    hxonjolive    by    lootlier.      Lach 

!  hursday  ni.niit  the  boiler  shop  f<»remart  givi?s  tli  •  ncnt  ral 
foreman  a  li>t  of  the  boiler-  thai  are  ti-  !•»•  te-»ted  the  r'ollowihj; 

".ik.      I  rida\    inorniiiL'  tlu    ;_'«iu  ral    li.r<ni,i'  '■    frt-ct- 


Fig.  3 — General  View  of  North  SicJe  of  Machine  Shop 


iron,      lirttken  la-l  >teel  wheel  cenli-r.-.  toujilir  ba-e-.  traili-r 
-jtrinu  yokes,  etc.,  are  all  repaired  b\   electric  welding. 

J'here  .ire  other  e\am|)les  of  what  ma\  lie  done  b\  the 
weldinu  prcKc-ss,  and  the  re-ourcefulne>s  of  the  foreman.  <  )ne 
locomotive  recently  had  a  wrecked  left  tzuide  yoke'  and  there 
was  none  itl  .-tot  k.  .V  riudil  liaiitl  yoke  wa-  mat  hiiietj.  the 
ribs  and  yuide  knee>  tut  t>ff  with  the  atetxleiu  tonli  and 
electric  weldcrd  back  on  auain  on  the  rever>e  -itlt .  thu-  mak- 
inc  a  lel't  hatnl  }oke.  I  he  irreat  -avinii  in  tt>-t  of  niateri.il 
and  lalior  effetted  b\  wcldinu  i>  lart^ely  re-]M)n-il(le  for  the 
fait  that  in  the  jia.-t  .-i\  year-  tlu-  cost  of  lo(onioti\e  repair- 
has  not  increased  over  one-<|uarter  of  a  cent  a  mile. 

The  elettric  weltjinu  ct|uipinent  <on.-i-t-  tif  one  allcrnatinir 
cu'Tent  antl  -i.\  direct  current  maehinc-.  The  work  i-  ilone 
b\'  1(>  e:\periencetl  men  who  are  undt  r  the  (lirt.tinn  of  a' 
foreman  weltler.  The  success  in  weldini:  wrought  iron  and 
stetl  i>  «^aid  to  depentl  not  so  mut  h  ujitjn  the  madiine  a? 
upon  the  oj.ie.rator  antl  e>pccial  attention  i-  u'jvcn  to  trainini: 


int;  -Imp  forciiien  i»er<nnal1y  in-pi<t  ea.  ii  lo,  onioii  .aiil  to- 
other they  iit.1  iile  on  the  day  it  will  pn>ltal>ly  ut*  oui.  This 
dale,  i-  put  on  the  weekly  taleiitlar.  later  tt»  l»e  <listribute<i 
thnuiihout  the-  simp,  ami  e^ae  hman  then  knows  not  >nl\  the 
order  in  whit  h  tc)  work  on  the  l«HOt\i<»tive-.  but  by  e\f)erience. 
lioA  loni:  before  the  "duf  out""  date  hi-  ]i.irti(ular  w  >rk  must 
be  di>ne-.  In  t  a-e  a  bmken  cvlinder  i-  tli-covered  ir  cithef 
une.xpeeted  job.  it  i-  ea-y  tit  >ub-titule  aiiotlu-r  '  '  omotive 
.mil  thu-  keep  ilu-  weeklv  out{iut  fairly  .  on.-tain  In  aildi- 
tion  to  the  Irielay  in-jH.  tion.  the  general  foreman  :.i,ike-  an 
in-peition  t*i  the  lot<jmtiiive>  ea<  h  nKtrninn  an«l  rii  .rliffavay 
keep-  in  the  closest  |>(.t.— ibU  tout  h  with  the  -ituatior.  There 
i>  a  -ta ff  nv'etini:  of  all  lore-men  Mond.iy.  at  whi  '  mniters 
of  i^t  ni  ral  iiitere-t  retiardinii  the  work  av<-  di-i  u-- 

%r\t  IIIVF   MJejl' 

The  dopartiTicnt  that  linni-  the  ^nitpiit  at  We-i  Al.  any  i? 
i!u    machine  -hop  anel   il  lias  l-<rn   tVur.d  ne'e— are    u,  work 
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a  small  number  of  machinists  nights  on  those  jobs  that  are 
behind.  The  wheel  job  is  somewhat  delayed  by  the  need  of 
more  crane  service  and  a  large  tire  boring  mill  which  was 
promised  for  last  spring,  but  which  was  requisitioned  for 
government  service.  It  is  planned  in  the  near  future  to  in- 
stall an  additional  turret  lathe  for  the  special  purpose  of 
making  link  pins  and  bushings.  The  fit  of  the  pins  in  the 
bushings  will  be  made  standard  and  by  making  these  p'ns 
in  quantities  on  the  turret  lathe,  a  large  saving  is  antici- 
pated. 

A  general  view  of  the  north  part  of  the  machine  shop  is 
given  in  Fig.  3.  The  link  and  piston  jobs  are  in  the  fore- 
ground. The  central  enclosed  section  is  the  tool  room.  Fig 
4  shows  the  south  section  of  the  machine  shop.  This  is  de- 
voted almost  entirely  to  driving  wheel  work.  The  foreman's 
office  is  shown  near  the  center  of  the  shop  with  a  100  per  cent 
Liberty  loan  flag  over  the  door. 

The  machine  shop  output  has  been  increased  by  many 
slight  changes  in  machines  and  one  of  these  is  shown  in 


THE  ROD   JOB 

With  a  required  output  of  three  to  four  sets  of  heavy  rods 
per  day,  it  means  that  men  on  the  rod  job  must  make  the 
most  of  cverj'  minute.  The  work  is  under  the  direct  super- 
vision of  one  of  the  assistant  foremen  who  has  several  able 
machinists  on  the  work.  Fig.  8  shows  the  horizontal  milling 
machine  on  which  new  rods  are  milled,  and  particular  atten- 
tion is  called  to  the  arrangement  used  for  holding  the  rod. 
It  is  held  on  centers  and  supported  as  shown  by  four  screw 
blocks  and  a  central  jig  with  taper  attachment  to  raise  or 
lower  the  parallels.  When  it  is  desired  to  mill  the  opposite 
side  of  the  rod,  the  wedges  and  blocks  are  loosened  and  the 
rod  turned  on  the  centers  and  made  parallel  with  the  bed 
by  the  screw  blocks.  By  this  means  the  total  time  of  setting 
up  the  work  is  much  reduced.  The  man  who  does  this  work 
has  been  on  the  job  for  seven  years  and  understands  it  so 
thoroughly  that  while  the  machine  is  worked  to  its  utmost 
capacity,  it  is  able  to  do  all  of  the  rod  milling  work. 

A  vertical  miller  which  machines  the  end  of  the  rods  is 
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Fig.  4 — General  View  of  South  Side  of  Machine  Shop 


Fig.  5.  A  journal  lathe  was  changed  by  putting  7-in.  filling 
blocks  under  the  head  and  tailstocks  and  the  tool  post,  thus 
making  possible  the  turning  of  cut  trailer  journals  without 
removing  the  wheels. 

The  simple  expedient  of  clamping  a  bench  vise  to  the  table 
of  a  drill  used  for  miscellaneous  work  reduced  the  cost  of 
drilling  almost  a  third.  This  arrangement  is  shown  in  Fig. 
6  and  the  casting  being  drilled  is  a  pipe  manifold.  Fig  7 
shows  the  way  in  which  wrist  pin  washers  are  machined  on 
an  arbor  twenty  at  a  time.  These  washers  are  later  bored 
in  lots  of  six  by  the  same  machinist  and  he  is  able  to  make 
from  60  to  70  a  day.  It  ftiay  be  said  in  passing  that  the 
workman  on  this  machine  is  one  of  the  greatest  producers 
in  the  shop.  Knowing  that  the  piece  work  prices  are  fixed, 
he  works  hard  and  it  is  not  uncommon  for  him  to  receive 
as  much  as  $250  per  month.  He  is  an  e.xceptionally  rapid 
and   efficient   workman. 


also  worked  to  capacity  and  by  a  man  who  understands  how 
to  get  the  most  out  of  the  machine.  The  general  rule  at  West 
Albany  is  to  work  the  tools  to  the  most  economical  feed  and 
speed  and  to  work  the  machines  until,  judging  by  the  sound, 
they  are  carrying  all  that  is  safe.  One  boring  mill  only  is 
used  in  making  the  rod  bushings  and  boring  the  brasses, 
and  here  again,  a  man  of  especial  ability  is  used  on  the  job. 
He  is  not  an  all  around  machinist,  in  fact  having  been  taken 
from  the  boiler  shop,  but  he  has  learned  that  particular  ma- 
chine and  would  be  a  hard  man  to  replace. 

Driving  Boxes  and  Wheels. — Needless  to  say,  one  of  the 
important  parts  of  the  work  is  the  repairing  of  driving  boxes 
and  wheels.  It  is  possible  to  heat  three  sets  of  driving 
wheel  tires  in  the  large  tire  heating  furnace  at  the  same  time 
and  this  is  a  material  help  in  increasing  the  output. 
.Another  thing  that  helps  the  floor  men  is  the  setting  of  all 
crank  arms  and  making  the  kevs  before  the  wheels  are  sent 
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to  the  floor.  A  special  gage  is  used,  which  insures  accuracy, 
and  with  the  crank  arms  set  correctly,  the  valve  setter's  work 
is  much  easier.  The  practice  in  handling  box  work  is  par- 
ticularly interesting  and  should  receive  especial  notice.  The 
crown  brass  fit  in  the  driving  box  is  made  on  a  slotting 
machine  which  machines  all  brasses  under  19  in.  in  length. 


Fig.  5 — Journal  Lathe  Arranged  to  Turn  Trailer  Journals  Witliout 

Removing   the   Wheels 

One  man  operates  this  machine,  fitting  about  twenty-four 
brasses  a  day  besides  press  ing^he  old  ones  out  and  the  new 
ones  in.  He  makes  on  an  average  eight  dollars  a  day  and  is 
able  to  turn  out  the  work  on  account  of  long  experience  and 
natural  aptitude. 

The  Gisholt   boring  mill,  shown  in  Fig.   9,   is  used   for 


Fig.  6— Bench  Vice  Used  In  Connection  With  a  Radial  Drill 

boring  boxes  and  is  also  worthy  of  note,  because  it  is  espe- 
cially designed  for  this  work  and  handles  from  24  to  28 
driving  boxes  a  day.  A  special  patented  chuck,  shown  in 
Fig.  10,  made  by  the  Gisholt  Machine  Company  is  used 
with  the  mill  and  it  eliminates  much  of  the  time  previously 


spent  in  laying  out  boxes.  The  box  is  centered  automatically 
and  bored  by  means  of  a  special  boring  bar.  After  the  box 
has  been  bored,  it  is  possible  to  adjust  the  chuck  off  center 
so  that  the  grease  clearances  may  be  cut  without  reclamping 
the  box. 

The  operator  of  this  machine  is  an  all-around  mechanic, 
who  has  been  in  the  service  of  the  company  for  23  years 
and  averages  $175  a  month  on  this  work.  He  offers  an 
excellent  example  of  the  way  in  which  West  Albany  work- 
men look  ahead  to  their  work,  co-operate  with  their  fore- 
men and  are  interested  in  seeing  the  locomotives  go  out. 
He  takes  special  pride  in  the  condition  of  his  machine.  He 
provides  himself  with  any  necessary  repair  parts  and  usually 
makes  the  repairs  to  the  machine.  Such  interest  as  this  would 
be  hard  to  find  in  a  shop  where  men  are  not  proud  of  their 
work  and  anxious  for  big  production. 

The  boring  mill  which  recesses  the  driving  boxes  for  brass 
side  bearings  is  an  old  machine  and  is  one  of  those  which 
it  is  necessary  to  work  at  night  in  order  to  keep  up  with 
the  work.  Under  the  present  arrangement,  two  machinists 
are  able  to  fit  all  of  the  boxes  to  the  journals  and  put  up 
the  cellars,  making  the  wheels  ready  to  go  under  the  loco- 


Fig.   7 — Turning    Twenty   Wrist    Pin    Washers   at   One   Time 

motive.  This  work  is  done  under  a  runway  equipped  with 
two  pneumatic  hoists. 

Two  brass  furnaces  of  the  cylindrical  type  are  used  and 
all  crosshead  shoes  are  brassed  in  addition  to  the  driving 
boxes.  The  making  of  brass  castings  for  other  parts  of  the 
shop  is  discouraged,  but  in  case  of  an  emergency  any  brass 
machine  part  not  carried  in  stock  may  be  cast.  Some  way  is 
always  found  out  of  the  difficulties  that  arise  on  the  box  job 
and  the  foreman  with  his  initiative,  enthusiasm  and  good 
judgment  usually  points  the  way. 

Grinding  Work. — There  are  two  grinding  machines  at 
West  Albany,  one  an  old  machine  used  in  grinding  truck 
journals,  and  the  other  a  comparatively  new  Norton  gap 
grinding  machine  used  for  grinding  piston  rods,  shaft- 
ing, crank  pins,  valve  stems,  axles  (after  being  rough 
turned),  and  piston  heads  when  they  are  nearly  to  the  limit- 
ing size.  Another  job  which  is  done  very  advantageously  on 
this  grinder  is  the  finishing  of  piston  valve  packing  rings. 
Ten  rings  are  machined,  cut,  compressed  and  placed  in  a 
special  holding  jig  between  the  centers  of  the  grinder,  as 
shown  in  Fig.  11.  They  are  then  ground  and  when  placed 
in  a  newly  bored  valve  chamber  will  expand  to  fit  the  bush- 
ings, making  practically  a  perfect  job.  In  connection  with 
the  grinding  of  journals,  it  may  be  stated  that  these  journals 
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a  sivKill  nuniWer  "(if  nv»«  IjiniM>  niulii-  mm  tlin^i-  'y>\i>  that  arc 
beftitni.  I  Iio  wlnvt  Jul)  i>  s(jnir\vliat  dilaxid  liv  tlu-  iuhmI  oi" 
more  I  raiu*  >iTvi<>'  un<l  a  hiriic  tiro  Itoriiii:  mill  uliirli  \va< 
proiui-ifi  lor  la-t  ^priiii,'.  I.ut  ulii<li  ua-  rniui-^itidiu  il  lor 
govcniniont  -orvi.  ^.  It  i>  p1aiitu«l  iti  tlu-  mar  t'utiiit  to  in- 
stall ati  aildiliiiual  tiirr<_-t  latlu'  fur  tin-  ~|ir<  ial  |iur|p(t-c  ot" 
makinu'  link  l>'n-  aiiti  iiu>.liiiii:-.  I  in-  lit  (if  tlu-  piii^  in  tlu* 
l>\i-iiiii!^~  will  ;•«.•  niaiK-  -landanl  ami  li\  makim:  llu~i-  \<  n- 
in  «iuantitir«  on  tlu-  turrit  latlii-.  a  laruc  ^axim,'  is  anti<  i- 
pat«(l.  ,»    ,  -••. ; 

A  i;>  tn'ral  \  iiw  of  tlu-  iiortfi  part  of  the  niai  liinc  ~lio|i  i> 
givi-n  in  !•  jy.  .?.  J  Ik-  link  and  |>i>t(in  joli~  arc  in  tlu-  fon- 
Rr(>uii<l.  Ihcii^ntral  i'noIa<i'<i  section  i-  tin  tool  room.  I"ii^ 
4  sho\v>  till'  south  >Li.tiun  of  thf  mat  him-  >li(»i).  Ilii-  i-  dt- 
voti'd  almost  oiitinly  ii>  driviu'j  wluil  work.  IIic  forcniaii's 
oft  "it  I.-  1-  -how  II  mar  th«-  i  iiiti-r  of  tlu'  -hop  with  a  1  <•(»  pir  i  rnt 
Liberty  loan   tla^  ovi  r  tin-  dnur. 

The   mathino   shoj*  output   has   Imii    iiuria-id    li\-   inatiy 
siitiJit   ( haiiLir-    in   mai  iiim-   and   onr   of   tlu-e   i-   -hown    in 
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Willi  a  r<i|uired  output  of  three  to  four  .-ft-  of  heavy  rod- 
per  da\.  it  mean-  that  men  on  the  rod  j<jl>  mu-t  make  the 
iiio-t  of  rver\  minut*'.  I  lu-  work  is  under  the  direct  sui)er- 
vi-ion  of  one  of  the  a— istant  fori-men  who  has  several  able 
mathini-t-  on  tlu-  work.  V'lii.  >S  -liow-  tlu-  horizontal  inillini: 
mat  hint-  oil  whiih  new  rod>  are  niillc-d.  aiul  |>artitular  atten- 
tion i-  <  ilird  to  the  arraiiLriineiit  u-ed  for  holdinu  the  nnl 
ll  i-  held  on  (enter-  and  -upported  a>  -howii  liy  I'our  screw 
lilo(  k-  and  a  ((iilral  \\\i  with  taper  attaehmi-nt  to  raise  or 
lowi-r  the  parallel-.  When  it  i-  de-ired  to  mill  tlu-  opjiosite 
-ide  of  the  roil,  the  weiii^e-  and  Moi  k-  are  loo-elied  and  the 
rod  turned  on  the  tenter-  and  made  jiarallel  with  the  hed 
li\  tlu-  -I  rew  liloik-.  liy  ihi-  miaii-  the  total  time  of  -ittini^ 
u|i  the  work  i-  niU(  h  ivdured.  I  he  man  wiio  diK-s  this  work 
ha.-  heeii  on  the  jol>  for  >i'Ven  year-  and  under-tan(l<  it  so 
tluirouyhly  that  while  the  maehine  i-  worked  to  its  utmost 
lapaeity,  it  is  ahle  to  do  all  of  the  rod  iiiilliny  work.      .-.'V.       ' 

.\   vertiial   miller   whiih   mai  hiiu--  the  eiul    of  the   rr>d>   is 


Fig.  4 — Genernl   View  of  South  Side  of   M.ichlne  Shop 


Fill  5,  A  journal  iatiu-  wa-  rhamjed  l>y  jiuttinL;  7-in.  rdlinu 
blink-  under  tlit'  Ivoad  and  tailstoi  k-  and  the  tool  po-t.  thu- 
makim;  pos.-^ilile  the  tuniiniz  of  eut  tr.iiler  journal-  without 
removini;  the  wheel-. 

'J'he  -imple  expedient  of  elanipinu  a  hench  vise  to  the  talde 
of  a  drill  used  for  ini-seellaneou-  work  redueed  the  eo-t  of 
drillin-j;  almost  a  third,  (hi-  .irrannement  i<  -hown'in  Fii:. 
6  and  the  castini;  heins  ilrilled  is  a  pipe  manit'old.  V\'j.  7 
show-  the  wa\'  in  which  wri-t  pin  wa-her-  are  inai  hiiud  on 
an  ariior  twenty  at  a  time.  Ihese  wasliers  are  hiter  bored 
in  lots  of  .six  l»y  the  same  machinist  and  he  i-  alile  to  make 
from  60  to  7i>  aday.  It  ma\'  be  said  in  [>as-im:  that  the 
workman  on  thi*  maehine  is  one  of  the  greatest  proilueers 
in  the  shop.  Knowiiii:  that  the  pieee  work  prices  are  l'i\ed. 
he  works  hard,  and  it  is  tu/t  inuommon  for  him  to  retcive 
as  much  a-i  ?!25'0  per  month.  He  i-  an  e\t  i-ptionally  rapid 
and   etfieient    workinaii. 


al  -o  uorkeij  to  capacitx'  and  by  a  man  who  understands  how 
to  Liei  the  mi;-t  out  (»f  the  maehine.  The  Ljeneral  rule  at  West 
.Mi -any  i-  to  work  the  tools  to  the  most  economical  feed  and 
-peed  and  to  work  the  machine-  until,  judyini;  by  the  .-^ound, 
tluy  .u"e  (arryim:  all  that  i-  -afi-.  Hiu-  borinLT  mill  only  is 
u-id  in  inakiivj  the  rod  bu-hiiii:-  and  boring  the  bra.-ses, 
and  lure  au'ain.  a  man  of  e-pei  iai  ability  i-  used  on  the  job. 
He  i-  not  an  all  around  ma(hini-t,  in  fact  having  been  taken 
fi-(im  the  boiler  -hoi),  but  he  ha-  learned  that  j>articular  ma- 
( liine  ami  would  be  a  hard  man  to  replace. 

Ihiiiiii^  lii>.\is  >ii!(l  U7/ce/.v.^— Xeedle.-s  to  say,  one  of  the 
imiiortant  jKirts  of  the  work  i-  tlu-  repairim.;  of  drivinn  boxes 
.md  wheel-.  It  i-  po— ibie  to  heat  thn-e  >et-  of  driving 
wheel  tires  in  the  large  tire  heating  furnace  at  the  same  time 
and  thi-  i-  a  material  help  in  increasing  the  output. 
.Xi.i.tlur  thiru:  that  hebi-  the  i1(«»r  men  is  the  setting  of  all 
i  r.mk  .irm-  .uui  makinii  the  ki\-  before  the  wheel-  are  sent 


Jink.   191s 


kAII.WAN      MK(H\M(    \i.     j:M.i\KKR 


to  llie  fl(K)r.  A  special  iz.iirc  i-  U'ld.  uliit  h  in.-urc?  accuracy, 
and  with  the  crank  arms  .-it  t orrc*  tly,  the  valve  setter's  work 
is  much  easier.  The  i)rattite  in  luaKllinc;  box  work  is  par- 
ticularly interestinsz  anrj  -houM  reieivc  esf)ecial  notice,  i'he 
crown  brass  fit  in  the  <irivini:  Iiox  is  made  on  a  slottim; 
PKuhine  wliiili  ni,i<  liinr-  all  brasses  under  10  in.  in  lenmh. 


Fig.  6 — Bench   Vice   Used   in   Connection   With   a   Radial   Drill 

boring  boxes  an»l  i~  al-o  wurthy  of  nuu-.  ln'iau-i-  it  i>  espe- 
cially designed  for  this  work  and  handles  from  24  to  28 
driving  boxes  a  day.  A  -pecial  j)atented  chuck,  -hown  in 
Fig.  10.  made  by  the  Gisholt  Machine  Company  is  u-ed 
with  the  mill  ancl  it  eliminate-  nuu  h  ot'  the  time  previou-ly 


>pi  nt  in  laying  out  bo\L-.  Ihc  box  is  cetUered  automatically 
and  bcjnd  by  mean-  of  a  special  boring  bar.  After  the  box 
has  been  liored.  it  i-  [)0-sible  to  adju-t  the  chuck  oil"  <  c-nler 
so  that  the  greasr  clearance--;  may  be  cut  without  rc<  lamping 
the  box.  • 

Ihe  operator  of  this  machine  is  an  all-aniunci  mechanic, 
who  has  been  in  the  Mrvice  ot'  the  ccmipany  tor  2.^  years 
and  averages  .SI  7.^  a  month  on  tiiis  work.  lb-  oftVrs  an 
e.xcellc  lit  example  ol'  the  w.iy  in  which  West  Allianv  work- 
men look  ahead  to  their  wc>rk,  t  c»-o|H.'rate  with  their  lore- 
men  and  .ire-  intere<te(l  ill  -eeing  the  l<H-omotivc-  go  out. 
He  take-  spcvial  pride  in  the  condition  ol  hi-  mae  hiiie'.  He 
jirovide-  him-c  ll"  with  aii\  ncec--ary  rej>air  parts  ancl  u-uaily 
makes  the  rejiair-  to  the  maehine.  Sue  li  interest  as  thi-  would 
be  hard  t<»  find  in  a  -hop  where  men  arc  not  proud  oi  their 
work  and  anxiou-  for  liig  production. 

riic  liorintr  mill  wliieii  re-'cesses  tlie  driving  lH>xes  for  bra^s 
-ide  bearings  i.s  an  old  machine  and  is  one  of  tho>e  which 
it  is  nece-sary  to  work  at  night  in  order  to  kc-c-[i  u[»  with 
the  work.  I'ncler  the  pre.-<'nt  arraiigenunt.  tuc»  ma<  hini-ts 
are  able  to  fit  all  of  the  Itoxes  to  the  journals  and  put  up 
the  cellar-,  making  the  wheels  readv  to  go  under  the  Icx'O- 


Fig.   5 — Journal    Lathe   Arranged   to   Turn   Trailer   Journals   Without 

Removing    the    Wheels 

One  man  operate-  this  machine,  fitting  about  twenty-fcjur 
bras-es  a  day  besides  pressing  the  old  one-  out  and  the  new 
one-  in.  He  makes  on  an  average  eight  dollars  a  day  and  i- 
ablc'  to  turn  out  the  work  on  art  ount  of  Ioiil'  ex|)en'cnce  and 
natur.il  aptitude. 

The  ()i-holt   iiorini.'  miii.   -Iiowii    in    I'iL:.   ''.   is  u.-ed   for. ■ 


Fig.    7 — Turning    Twenty    Wrist    Pin    Washers    at    One   Time 

motive.  This  work  is  done  uncler  a  runwa\  e<|uipped  with 
two  j>neumatic  hoists. 

Two  bra^-  furnaces  of  the  cylinclrical  type-  an-  u-eii  .ind 
•ill  cro--head  -hoe-  are  brassed  in  additicm  to  the  <lriving 
boxe.i; ;  The  making  of  brass  eastings  for  other  part>  of  the 
-liop  is  diseouragecl.  but  in  case  of  an  emergency  any  brass 
machine]tart  not  earriccl  in  -toe  k  may  be  ca-t.  Some  way  i.« 
.tlv  ays  found  out  of  the  diffu  ullics  th.it  ari-e  on  the  box  job 
and  the-  for. man  with  hi-  initiative,  enihu-ia-ni  and  u'lKxi 
judgment  u-ually  puint-  the  way. 

iirniiHu^  II /»;•/';.  I  lie  re-  are  twe»  i:rin<ling  nLuiiiiu--  at 
Wi-t  .Mliaiy,  file-  an  old  machine  u>ed  in  iirindim:  tru*  k 
journal>.  and  the  cnlu-r  a  icmiparatively  new  Norton  zdp 
grindini:  machine-  u-i-d  for  grinding  pi-ton  rc»ds.  -h.ift- 
iim,  crank  pin-,  v.ilve  -le-m-.  axles  (after  being  routrh 
tunned),  and  pi-ton  head-  wlie-n  the-\-  are  nearly  to  the  limit- 
ing -i/.e.  .\nothe  r  jolt  which  i-  dotu-  very  adv.mt.igeou-ly  on 
thi-  trrinde-r  i-  tlu-  fini-hinvi  of  pi-ton  valve  packing  rim:-. 
Ten  riim-  are-  ni.uhined.  e  ut.  compre-^-c-d  atid  plact^i  in  a 
-pee  ial  hol'liim  jig  between  the  center-  of  the  grinder,  as 
-liowii  in  I  ig.  11.  1  lu-\  are  thc-n  ground  and  when  placed 
in  a  newly  bored  valve  ehamlKT  will  expand  to  fit  the  bush- 
iiiiz-:.  niakinsj  ]'r.i.  tieally  a  jierfcM  jol».  In  ronncvtion  with 
the  gr;indiug  of  jc;urnals.  it  may  be  -^tatc^cl  that  these  journals 
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are  rolled  after  grinding,  the  idea  being  to  obtain  a  harder 
bearing  surface  more  like  that  of  a  second  hand  journal. 

Piston  Job. — The  method  of  applying  piston  heads  to  the 
rods  at  West  Albany  is  worthy  of  note,  in  view  of  the  excel- 
lent results  obtained.  The  heads  are  heated  in  a  specially 
constructed  furnace  and  shrunk  on  to  the  rod,  an  allowance  of 
1/80  in.  to  the  foot  being  made;  the  piston  rod  nut  is  applied 
as  usual  in  other  shops.  This  method  has  proved  very  effec- 
tive in  reducing  the  number  of  loose  heads  and  when  re- 
moving a  head  from  a  rod,  it  is  necessarj'  to  do  so  in  the  big 
wheel  press,  often  requiring  a  pressure  of  200  tons. 

Planing  Shoes  and  Wedges. — Exceptionally  good  work  is 
being  done  on  the  shoe  and  wedge  planer  shown  in  Fig.  12. 
The  operator  has  so  familiarized  himself  with  the  work  and 
the  best  methods  of  grinding  and  setting  up  his  tools,  that  he 
is  able  to  machine  the  driving  box  fit  on  about  forty  shoes 
and  wedges  a  day.  Referring  to  the  illustration,  he  will  be 
seen  taking  a  cut  1^^  in.  deep  in  one  operation.  No  finish- 
ing cut  across  the  shoe  is  necessar)-.  The  cut  shown  is  about 
all  the  machine  will  stand  and  could  not  be  taken  unless  the 
tool  was  ground  and  set  properly. 

AIR  BRAKE   REPAIRS 

The  method  of  making  air  brake  repairs  is  not  materially 
different  from  that  at  other  shops,  but  the  output  is  excep- 


made  to  establish,  as  near  as  possible,  service  conditions  and 
the  compressor  supplying  air  is  arranged  to  give  140  Uj.  pres- 
sure.   The  reservoirs  are  of  the  same  capacity  as  those  used 


Fig.  8 — Milling  Side  Rods 

tionally  good,  considering  the  number  of  men  employed.  Five 
men  working  on  No.  5  New  York  Duplex  air  compressors 
repair  from  45  to  50  a  week  or  an  average  of  almost  two 
pumps  a  day  per  man.  As  these  compressors  are  rated  at 
$4.39  a  piece  complete,  it  will  be  seen  that  the  men  are  mak- 
ing very  good  pay,  but  it  is  also  true  that  a  man  who  did  not 
understand  the  work  could  hardly  repair  one  pump  a  day 
and  even  that  might  be  rejected  on  account  of  not  standing 
the  test.  The  entire  question  hinges  on  the  fact  that  a  capable 
mechanic  who  works  on  the  same  job  long  enough  will  sys- 
tematize his  work,  will  know  just  how  accurately  it  must  be 
done  and  make  no  lost  motions.  The  result  is  that  he  ac- 
complishes more  and  with  apparently  less  effort  than  another 
mechanic  who  is  perhaps  a  good  man,  but  inexperienced. 

All  of  the  foundation  brake  rigging  is  handled  and  re- 
paired in  this  department  and  there  is  a  considerable  saving 
due  to  having  the  job  localized  and  not  trucking  the  parts 
back  and  forth  through  the  shop.  All  of  the  valves,  such  as 
brake  valves,  triple  valves,  feed  valves,  straight  air  brake 
valves,  etc.,  are  reixiired  by  three  men,  who  also  are  experi- 
enced men  and  make  every  move  count. 

The  test  rack  was  designed  by  the  air  brake  foreman  and 
is  considered  one  of  the  most  complete  racks  in  use.  It  is 
fitted  to  test  any  and  all  of  the  air  brake  valves  that  are  used 
en  the  New  York  Central  equipment.     An  attempt  has  been 


Fig. 


urning    Driving    Boxes    on    Gisholt    Boring    Mill 


on  the  locomotives  and  there  is  sufficient  piping  to  give  the 
train-line  the  capacity  of  a  50-car  train.  The  signal  line 
piping  has  the  capacity  of  a  25-car  train,  and  by  means  of 


Fig.    10 — Special    Ciiucl<    Used    on    Gisholt    Machine 

ingenious  arrangements  of  clamping,   it  is  possible  to  test 
any  part  of  the  air  brake  ecjuipment  quickly  and  conveniently. 

TOOL  ROOM 

The  tool  room  at  West  Albany  is  a  large  one  and  formerly 
employed  35  men,  l)ut  under  the  leadership  of  the  present 
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foreman  and  the  inspiration  of  his  methods  of  working,  the 
present  force  of  16  men  does  all  of  the  work.  The  tool  room 
must  be  prepared  to  make  repairs  on  all  of  the  machinery, 
shafting,  cranes,  etc.,  at  West  Albany  in  addition  to  con- 
siderable roundhouse  work  and  new  work,  such  as  dies,  mill- 
ing cutters  and  new  jigs.  In  the  past  seven  years  piobably 
800  sets  of  dies  have  been  made.  That  this  work  can  be 
done  with  a  reduced  number  of  men  is  largely  due  to  the 
foresight  of  the  foreman,  who  plans  ahead  and  tries  to  be 
prepared  beforehand  for  all  emergencies.     The  tool  room  is 


Fig.  11 — Grinding    piston    Valve   Packing    Rings 

well  equipped  with  modern  machinen.-  and  one  of  the  most 
interesting  is  a  surface  grinder  equipped  with  a  magnetic 
chuck.  This  machine  is  used  in  the  manufacture  of  straight 
edges,  gages,  dies,  etc.,  also  in  the  case  of  broken  axles,  when 
it  is  desired  to  examine  the  structure  of  the  steel,  a  sample 
piece  is  usually  slotted  off  and  then  ground  to  a  perfectly  true 
surface  on  this  machine. 

BRASS   ROOM 

The  work  in  the  brass  room  is  handled  by  16  men,  mostly 
specialists.     The  injector  job  in  particular  is  noteworthy, 


Fig.   12 — Machining   Shoes  and   Wedges 

because  practically  all  of  the  injectors  including  those  sent 
in  from  roundhouses  are  repaired  by  one  man.  He  has  been 
20  years  with  the  company  and  spent  most  of  that  time  on 
the  injector  job.  On  account  of  his  ability  and  knowledge 
of  the  work  he  can  repair  from  30  to  35  injectors  a  week. 
Most  of  the  repair  parts  in  the  brass  room  are  carried  in 
stock  and  are  not  made  up  from  new  material  unless  they 
happen  to  be  out  of  a  particular  part  needed,  in  which  case 


a  brass  casting  may  be  made  in  the  foundry  and  machined. 
One  of  the  main  reasons  for  the  success  of  the  brass  room  has 
been  the  standardization  of  tools  and  equipment.  Most  of 
the  machine  work  is  handled  by  four  Fox  lathes,  all  of  which 
are  alike  and  have  interchangeable  chucks,  tools  and  jigs. 
The  advantage  of  this  arrangement  will  be  evident  to  all  who 
are  familiar  with  the  loss  due  to  duplicating  equipment 

BOILER   SHOP 

The  boiler  shop  work  at  W'est  Albany  is  strictly  up  to  date 
and  very  seldom  is  a  locomotive  held  up  for  the  lack  of  a 
boiler  suitably  repaired  to  go  into  service.  Take  for  example 
the  method  of  constructing  a  firebox  after  it  is  laid  out  and 
punched.  The  entire  list  of  operations  from  shearing,  scarf- 
ing, rolling  and  chipping  the  flanges,  to  riveting,  caulking 
and  putting  the  box  into  the  casing,  are  often  performed 
in  10  hours.  Holes  are  laid  out  and  punched  beforehand, 
no  time  is  lost  in  fitting  and  every  man  knows  his  job. 

The  work  in  the  tube  shop  is  interesting  on  account  of  the 
fact  that  no  new  tubes  have  been  bought  for  four  years. 
This  has  been  made  p)Ossible  by  the  use  of  a  reclaiming  ma- 
chine which  was  built  by  the  shop  men  and  is  used  to  weld 
the  tubes  in  the  center.  Thus  two  old  tubes  that  have  been 
safe-ended  four  or  more  times  have  the  safe  ends  cut  off 
and  are  welded  together  at  the  center  to  make  one  new  tube. 
If  this  tube  is  to  be  used  in  passenger  service,  it  has  to  be 
steel  safe-ended.  All  tubes  are  tested  under  ccanpression  at 
600  lb.     The  method  of  handling  superheater  flues  is  also 


Fig.    13 — Testing    Superheater    Flues 

of  interest  and  special  machines  have  been  developed  for 
welding  and  testing.  Fig.  13  shows  the  machine  used  in 
testing  and  the  method  is  as  follows :  The  safe-ended  super- 
heater flue  is  placed  in  the  machine  and  firmly  held  at  the 
left  hand  end.  The  right  hand  end  is  supported  and  firmly 
clamped  in  a  carriage  which  is  free  to  move  on  small  roller 
wheels.  Both  ends  are  plugged  by  air  operated  caps,  the 
water  for  testing  being  admitted  through  the  left  hand  plug. 
The  pressure  is  then  raised  to  250  lb.  and  inasmuch  as  the 
light  hand  support  is  free  to  move,  the  result  is  that  the 
flue  is  subjected  to  a  tension  equal  to  250  lb.  times  the  cross 
sectional  area  of  the  flue.  This  test  approximates  service 
conditions  and  has  proven  very  satisfactory. 

The  boilers  are  usually  washed  out  at  night  and  as  a 
rule  ten  boilermakers  are  employed  at  night  to  help  out  on 
any  work  that  may  have  been  delayed. 

BLACKSMITH  SHOP 

The  spring  work  is  done  in  the  smith  shop.  Adequate 
machinery  is  provided  so  that  six  men  are  able  to  turn  out 
from  1,500  to  1,800  springs  per  month.  An  efificient  strip- 
ping machine  is  used  in  removing  the  bands  and  with  this 
machine  it  is  possible  to  remove  even  the  heaviest  bands 
quickly  and  without  damaging  them.  The  banding  machine 
provides  a  pressure  of  100  tons  and  compresses  the  sheaves 
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arr  nrllnl   .^\\^\■  iiriiiiliiii;.  tlu-   'uU\i   \>\.'\i\'^  \>>  ol-tair.  ;t  liardcr 
iHariiiii   -iiit'.ui'   ifiorc  lik»^-  thai   df  a   xioiid   Iian«l  journal. 

ri>UniJiih.  rill  nitiliod  di"  applviiiL:  |ii-inn  lu  ad^  to  the 
nxN  at  \\  f>t  AIImiiv  i-  wciriliy  ni'  note,  in  vuu  nl  the  lxccI 
lent  n-iilt^  olitainrd.  Ilu-  hrail>  ari'  hcattd  in  a  -|i«.«  ialK 
ton^tiiit  i(d  liirnau'  and  siinink  on  tolht.'  rod.  an  allowanci-  ol 
1  >•'  in.  to  du*  tool  hcini:  niadi'i  tlu  |ii~ton  mil  nui  i»  a|i|>licd 
a-  u-iial  in  oth(  r  "hoi.-.  Thj-  nuthod  ha-  imivcd  wry  t-flVc- 
tivc  in  rrdut  ini:  thi-  nunil'tr  of  loo-r  ht  ad-  and  wlitii  ro- 
inoviny  a  hia<l  ironi  a  nid.  it  i-  iui^--ar\  to  do  -o  in  the  hit; 
whirl  I'll--,  oltiii   ri<|iiirini:  a  |irr--ur<-  ol"  Jod  inn-. 

I't'iiii:;;^  SI'iii  >   ,iiiil    U*  ./;;/>.       Iai  i  |ilionall\    l.'<  od   work   is 

I'tinLT  done  on  thr  ,-Ikk-  and  widiir  |ilaiur  .-how  n   in  Tit:.   12. 

1  l;i-  o|t»rati'r  1ki-  >o  faniiliari/td  hiinMJt'  with  tlic  work  and 

!.i-l  nulliod-  of  >j;rindini:  and  -itli'nu  ii]'  hi-  tool-,  that  he 

111*'  to  niathiiu'  tlif  drixinu   lio\    tit  on   at'out   forty  -hoes 

and  ut'dur-  a  da\.     K;  NrrinL,'  to  tin-  illustration,  lu-  will  he 

-<rM  takiny  a  eut  1    .m  in.  d<i|i  in  oiu-  ()|K'ralion.     No  t'lnish- 

iiiu  <  ut  a< To--  tin-  -hot    i-  iuir--ar\.      Tin   i  ui  -howii  i-  ahout 

all  llu-  niai  hiiu-  will  -tand  and  louhl  imt  l.c  takrii  uide.-s  the 

tool   wa-  i;rouiul  and  -i  i  i-roprrh. 

\tK    \:U  \l^l     k\  \'\l\<> 

riif  nu'llMHJ  ol   inakini:  air  iirakc  repair-  i-  not  niateriallv 
dil'krtnt   troni  that  at  otlu  r  -hep-.  I.ul  the  oiitpui  is  excej)- 


luadv  to  i.-tai'li-li.  a-  inar  .i-  po->ilil(.-.  Set^'icc  * 
tlu  (  onipri-.-or  ^uppl\itlL:  air  i-  arran','i<l  to  i.'ivi 
-uiv.     Die  re.-irvoir-  arc  ol"  the  .same  capacity 
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Fig.  8 — Mining   Side    Rods 

tionally  i:oo  1.  <  onsidi-rinu  tlu-  nuinln  r  of  nun  i  niplixi  d.  k  ivi' 
nun  workinu  on  N(-.  .^  New  ^'ork  DupKx  air  ioinpiv--or- 
repair  from  4.^  to  .><i  a  week  or  an  avcra«,'i  of  alino-t  twi, 
fHUUfis  a  da\  |ier  man.  .\.<  tlie-e  mnipn >-or>  an-  rated  at 
>4  .>')  a  pie<x'  comjilitc.  it  will  In-  -ceii  that  tlu  nun  ari-  mak 
iim  v»  ry  l;oihI  |iay.  hut  it  i-  al>o  true  that  a  man  who  diil  lut 
und<r>tand  the  work  t  ould  hanlly  repair  <iiu-  i'um|i  a  <lay 
aiid  <'.rn  that  miLdit  he  rejctteil  t)n  anount  of  not  -laiidinu 
tlu  tc-t.  I  he  entire  <|UcstH)n  liinue-  on  tlu  fai  t  that  a  i  apahh 
in<(  hanii  who  work-  r.n  the  same  joh  loni;  cnouL'h  will  sys- 
tem.iti/e  his  work,  will  know  jvist  liow  atiuratilv  it  mu-t  he 
doui-  and  make  no  lo-t  m<itinn-.  Ihc  ii -uli  i-  that  he  ac  - 
ei.mpli.-h.es  more  and  with  ijipari  ntly  K--  t  ffnrt  than  another 
mi«hanit    who  is  pirhaps  a   'j.iHn\  man.  hut   iiu  xpcritiu  cd. 

.\ll  of  tlu'  f«)undation  hrakc  ri-juniL;  is  handled  .md  re- 
p.iirrd  in  tin-  (Kpartmetit  and  tluri-  i-  a  <onsiderahle  -aviniz 
(hu-  to  lia\  ini:  tin-  joli  ha  ,ili/.rd  and  not  tru<  kiiii:  tlu-  ]>art- 
ixu  k  and  lorth  thniULzh  tiu  -hop.  .Vll  of  the  valve-,  -ueh  a- 
hrake  val\i-.s.  tri|>K-  valvi -.  fn  d  \alve-.  -trai^ht  air  hrake 
valve<.  c-ti .,  are  np-iirnl  hy  thru  nun.  who  al-o  are  i-xprri- 
iiKitl  nun  and  mak(  rvi-ry  move  (ount. 

The  i( -t  rack  wa-  iK-iuiud  \>y  the  air  hrake  t'orenian  and 
i-  eon>-iiUrcd  biu  of  the  nio^t  M.mpKu  rai  k-  in  use.  It  is 
l'it;i'il  to  te>t  an\  aiul  all  of  tlu-  .lir  hr.iki-  \.i]\(  -  that  are  u-ed 
■  n  the  New    N"t  rk  ("iiiind  ftuiipnuiit.     .\ii  ailtmiit   ha-  ''een 


Fig.    9 — Tiirirnrj     Driving     Boxes    on'   Gisholt     Borii-'j     Vill 

oil  tiu-  lo(  onuilivi  -  .ind  tlu-n  i-  -utVuiuit  pij»in,<4  tw  <x\\\  the 
irain-Iiiu  the  eapai  ity  of  a  5('-(ar  train.  The  -mnal  line 
pipiiiL,'  iia-  the  i  ap,i.  it}    of  a   25-(ar  train,  and  h}    :nean.-  of 


Fig.    10 — Special    Chuck    Used    on    Gisl-'olt    Machi  "e 

i.^eiiiou-    arraiiLMiu-nt-    <>f   «  iampin<r,    it    is    po.-sihl 
any  part  oi  ihe  .ur  hr.ike  e<|uipnirnt  i|uii  kl\  and  conv 


1(111 1        I<(MlM 

I  he  ii.ol  :■.:(, m  .il  \\  r-i  AH.anv    i-  a  hw'^x  one  and 
ein]iloyed  .>.>  ni.ti.  Lui  uiidi  r  the  lea<'Ier-liip  of  tl 
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;'(»ii  ni.iii  ..!.»»  i.'i"-  in«|iir.itiuii  of  lii-  niciliof!-  of  udrkiiiL'.  the 
j)ri'-riK  I  -n*  m"  ](.  ni«n  doi-  all  '.i'  tin-  unrk.  I  In  tuol  room 
must  in-  ^rr|Mrt<l  in  m.ikc  njiair-  on  all  (if  tin-  ipailiincrv, 
-li.illini.'.  «raiii-.  tit.,  at  \\  t-t  .\ll/aii\  in  adilititui  to  con- 
-itkral'lf  niuiKllinuM  work  and  ni  \v  work,  -in  li  a-  <lif>.  inill- 
jnix  tutli:-  and  nru  jiu-.  In  tlir  |ia-l  -t  \«n  war-  piohahly 
Mid  -ft-  oi  dii-  liavi  Ikiii  made.  Miat  tlii-  work  can  IjC 
<i«'ni"  witli  a  iidutttl  nuniln-r  of  nun  i-  laru'iK  due  to  tlic 
fori'-it:l)t  of  tin-  foninaii.  ulio  |ilan-.  alnad  aii<|  irj^s  to  lie 
nfcitariil   iM  Inn  hand   for  all  tnicrLjiiit  ic-.      I'lu-  tool  nx>in   i? 


Frg.    1  ■ — Gtinding    Piston    Valve    Pncking    Rings 

well  ftjUijitcd  with  nuiiUrn  mat  iiimTx  and  oiu-  of  the  nio-t 
intire-liiii:  i-  .;  -iirfaec  uriiuKr  i(^ui|iiii(|  witli,  a  niaiinetie 
.  liu"  k.  riii>  Tiia*  hine  i-  u>e(l  in  the  nianufadiire  of  -traiizht 
'dm--,  ^ain-.  dit-.  eti  ..  al-<»  in  tlu'  la-i-  of  lirokiii  a\lc->.  when 
it  is  desiri'd  to  •  \aniini'  tin-  >truitur(  of  ilu  -trtl.  a  .<anif)le 
jiiitL-  i-  u-aallv  -lotted  off  and  tlun  ltouiuI  to  a  iicrfitth  true 
-urfattj  OI.  till-  iii.uhinr. 

Ilie  \v(irk  in  tiie  hrass  ro<jm  is  handled  Iwhio  men.  mo>tl\ 
-|i;cialist-.       riie    injector  joh    in    iiarticulair    i-   noteuorthv. 

L  ' 


Fig.    12 — Machining    Shoes   and    Wedges 

hecause  praciicAlly  all  of  the  injector-  including  tho^e  <ont 
in  from  roundhou>c-  are  repaired  hy  one  man.  He  has  Inen 
20  years  with  the  company  and  spent  most  of  that  time  on 
the  mjector  job.  On  account  of  his  ability  and  knowledge 
of  the  work  "he  «  an  repair  from  .>0  to  35  injector-  a  week. 
Mo.-t  of  the  rcjiair  parts  in  the  brass  room  are  carried  in 
stcxk  and  are  nor  made  up  from  new  material  unless  they 
happen  to  "•  e  out  of  a  particular  part  needed,  in  which  case 


■  bra-s  ca-tini:  may  l»e  ma<lt  in  the  foundry  anci  mat  hined. 
<  )iu'  of  the  main  rca>ons  for  tlu  -ucn'->  of  the  bra-«:  room  lias 
bc«-n  the  -laiitl  trdi/ation  of  t<»ol-  and  t<|uipm«-nt.  NIo-t  of 
ilu  mat  hint-  work  i-  handled  b\  f<iur  I"o\  lathe-,  all  of  which 
are  alike   an<l    ha\f   iiiterchan'..reaiple  i  huek-.   t«M)l-   an.i   jigs. 

I  he  advantage  of  thi-  arrangemejit  will  Ik-  evident  to  .ail  who 
are  I'amiliar  with  the  loss  due  to  duplit  atini:  <'juipmcnt. 

'  . ''  •  ■ .  noii.KR  SHOP 

»  ilu  boiler  -hop  work  at  \\  e-t  .\li»an\  i-  -trit  lly  up  to  date 
ami  Very  -ehhuu  i-  a  Uxoniotive  luM  up  for  the  lack  of  a 
boiler  -uitably  repaired  to  go  into  -erv  it  e.  fakt-  for  example 
the  method  of  lon-truc  ting  a  tlrebox  aftir  it  i-  laid  out  and 
punched.  I  he  entire  li-t  of  ofxTation>  from  -hearing,  scarf- 
ing, rolling  and  t  hipping  the  flanges,  to  riveting,  laulking 
and  putting:  the  bo\  int(»  the  ca.-ing.  are  often  |H-rform<^ 
in  in  hour-.  Hole-  are  laid  out  and  pun«he(j  l^jforehand, 
no  lime  i-  lo-t  in  fitting  and  ever}   man  knows  hi.-  job. 

Tile  work  in  the  tuU-  -hop  is  intere-ting  on  account  of  the 
tact  that  no  new  tube-  havi?  Uen  bought  t"or  four  \ear<«. 
This  ha-  betn  made  ])0— ible  b\  the  u-e  of  a  rei  laimini:  nia- 
(  hine  whii  h  wa-  built  Iiy  the  -hop  nuii  an<i  i-  u>ed  t(»  weld 
flu  lul.t  -  in  the  center.  I  hu>  two  old  tuU^-  that  have  l>een 
-afe-endid  four  or  more  time-  have  the  -afe  ends  <  ul  off 
and  are  welded  together  at  the  t  t-nter  to  make  one  new  tube. 

II  thi-  tube  is  lo  be  u-ed  in  pa— enger  >er\i<e,  it  has  to  Ix* 
-teel  -ate-en<led.  .Ml  tubes  are  tested  under  c<Mnpression  at 
ouo   11,.       IIk-  inetlKHl   of  handlinir   -uperheater  flue-   i-   also 


Fig.    13 — Testing    Superheater    Flues 

of  intere.-i  and  -pet  ial  machines  have  been  developed  for 
Welding  and  testinii.  Fig.  l.>  shows  the  machine  used  in 
te-ting  and  the  method  i>  as  follows:  The  safe-ended  super- 
heater flue  is  placed  in  tin-  machine  and  firmly  held  at  the 
left  hand  end.  J'he  right  hand  end  i>  supported  and  fimilv 
t  lamped  in  a  carriage  which  is  free  to  move  on  small  roller 
wlicx.'ls.  Both  ends  are  plunged  l)\  air  c:>perate<J  caps,  the 
water  for  tc-ting  being  admitted  through  the  left  hand  plug. 
Jhe  pressure  is  then  raised  to  250  lb.  and  inasmuch  as  the 
liizht  hand  >u]iport  is  free  to  move,  the  result  is  that  tlie 
flue  is  sul)jected  to  a  tt  ii-ic^i  ecjual  to  250  lb.  times  the  cross 
-ectional  area  of  the  flue.  This  test  approximates  service 
conditions  and  has  j)rovin  ver}-  sat  is  factor)'. 

I  he  Ijoilers  are  usually  washed  out  at  night  and  a>  a 
rule  ten  boilermakers  are  employed  at  night  to  help  out  on 
any  work  that  may  have  been  delaycHl. 

;    ..  nL.\CKSMITH   SHOP 

The-  sprfne  work  is  done  in  the  smith  shop.  Adequate 
nuuliiner}-  i-  jjnnided  >^o  that  >i.v  men  are  able  to  turn  out 
from  1.50" I  t«j  1..S00  springs  per  month.  An  efficient  strip- 
ping machine  i-  used  in  removing  the  bands  and  with  this 
machine  it  i-  pii-sible  to  remove  even  the  heavi«>>t  bands 
quickly  and  without  damaging  them.  The  banding  machine 
provides  a  pres-ure  of  100  tons  and  compresses  the  sheaves 
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as  it  presses  the  band  around  them.  The  testing  machine 
is  conveniently  placed  and  each  spring  is  tested  to  see  that 
it  conform.'^  to  the  specifications. 

In  view  of  the  extreme  importance  of  keeping  down  draw- 
bar failures,  the  New  York  Central  has  specified  that  only  the 
best  hammered  iron  should  be  used  in  making  them,  and 
drawbars  are  made  from  home-made  l)illets.  The  following 
method  of  making  the  billets  is  used:  The  best  quality  of 
iron  is  bought  made  up  in  the  form  of  4-in.  by  1-in.  bars  and 
cut  up  into  8-in.  and  16-in.  lengths,  being  made  into  piles 
about  14  in.  high.  The  piles  are  put  in  the  furnace  and 
heated  to  a  welding  temperature  and  are  hammered  into 
shingles,  which  are  usually  aljout  l)j  in.  by  14  in.  by  4  ft. 
The  shingles  are  then  welded  together,  enough  being  used  to 
give  a  billet  of  the  required  thickness.  By  this  method  w'ell 
hammered  stock  of  the  first  (juality  is  obtained  for  making 
drawbars,  crank  arms,  valve  motion  work,  etc.  A  comparison 
of  relative  costs,  including  the  cost  of  new  material,  cutting, 
shingling  and  making  into  billets  indicates  that  there  is 
perhaps  little  saving  in  this  method,  but  the  best  cjuality  of 
stock  is  obtained,  and  when  it  is  wanted,  which  is  not  always 
possible  when  purchasing  on  the  open  market.  In  case  the 
welded  shingles  are  forged  immediately  the  cost  is  less. 

A  special  upsetting  and  lengthening  machine,  shown  in 
Fig.  14,  is  in  use  in  this  shop  and  aids  very  materially  on 
certain  kinds  of  work.  This  was  devised  by  Mr.  Stock,  the 
assistant  blacksmith  foreman.  It  is  provided  with  four  ver- 
tical cylindrical  posts  set  eccentric,  so  that  with  any  work 
placed  between  them,  the  harder  it  is  pulled  apart,  the  tighter 
it  becomes  between  the  posts.  Power  is  applied  by  means  of 
an  hydraulic  ram  operated  by  a  small  Westinghouse  air  com- 
pressor which  has  been  reconstructed  for  this  purpose.  The 
machine  may  be  used  effectively  in  lengthening  or  shortening 
side  rods,  because  it  is  not  necessary  to  heat  the  rod  above  a 
dull  red  and  thus  change  the  structure  and  physical  qualities 
of  the  steel.  Drawbars  may  also  be  lengthened  or  shortened 
on  this  machine.  No  tram  is  necessary,  as  the  gage  shown 
in  the  illustration  indicates  at  a  glance  just  how  much  the 
material  has  been  upset  or  lengthened.  That  this  machine  is 
a  time  saver  is  shown  by  the  reduction  of  45  per  cent  in  piece 


Fig.  14 — Upsetting  and  Lengthening   Machine 

work  prices  since  its  installation.  A  description  of  the  black- 
smith shop  would  be  incomplete  without  mention  of  the  two 
die  racks  and  the  extensive  assortment  of  dies,  which  is  esti- 
mated to  be  wortli  at  least  $30,000.  These  are  not  obsolete 
dies  that  have  been  collecting,  but  are  in  continuous  use  in 
the  forging  machines  for  making  the  many  different  parts 
manufactured  in  this  way. 

TANK  AND  TRUCK  SHOP 

The  importance  of  having  ample  floor  space  for  tank  work 
is  proved  by  the  increase  in  output  due  to  the  construction  of 
the  new  tank  shop  at  West  Albany.  The  capacity  of  this 
shop  is  practically  100  tanks  a  month  and  here  again,  the 


electric  welding  process  has  had  an  important  part  to  play. 
In  case  the  back  end  of  a  tank  is  wrecked,  the  whole  end  is 
cut  off  with  the  acetylene  torch,  removed,  straightened  and  put 
up  again,  with  a  T-iron  on  the  inside  to  break  the  joints. 

In  the  truck  shop  there  is  a  large  journal  lathe  which  is  set 
below  the  level  of  the  floor  so  the  wheels  may  be  easily  rolled 
on  to  the  lathe  and  the  journals  turned  without  removing  the 
wheels.     It  handles  about  500  pairs  of  wheels  a  month. 

ERECTING  SHOP 

With  40  working  pits  the  average  output  of  the  two  erect- 
ing shops  is  over  two  locomotives  a  pit  a  month  and  it  would 
be   possible   to   obtain    three   instead    of   two   provided    the 
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Fig.  15^Apprentlce  Schoolroom  at  West  Albany 

capacity  of  the  machine  shop  could  be  increased.  Under  the 
present  system  the  heavy  repair  locomotives  are  usually  on  the 
pit  about  eight  days,  but  some  take  longer  than  this  and  on 
the  other  hand,  when  a  locomotive  comes  in  in  especially  good 
shape,  it  is  often  possible  to  so  speed  up  the  machine  work 
that  the  locomotive  is  returned  to  service  in  less  than  eight 
days.  A  recent  example  of  the  quick  work  done  in  the  erect- 
ing shop  was  the  delivery  of  a  boiler  and  the  placing  of  it 
in  the  frames  Thursday  morning,  and  the  completion  of  work 
by  Saturday  noon.  During  that  time  the  boiler  received  its 
test  and  had  all  leaky  tubes  removed  and  renewed.  As  stated 
under  the  subject  of  electric  welding,  the  extent  to  which  this 
process  has  been  developed  is  largely  responsible  for  the  good 
showing  of  the  erecting  shop. 

APPRENTICE  SCHOOL 

The  method  of  instructing  the  apprentices  at  West  Albany 
is  particularly  good.  The  chief  draftsman  instructs  the  boys 
in  the  principles  of  mechanical  drawing,  drawing  of  details, 
freehand  sketching  and  tracing  when  the  boy  shows  espe- 
cial aj)titude.  Two  hours  a  day,  twice  a  week,  are  allowed 
the  boys  for  classroom  work  and  they  are  paid  for  this  time 
at  their  regular  rates.  The  last  half  hour  of  each  period  is  de- 
voted to  class  problems  in  arithmetic  and  certain  of  the  sim- 
pler laws  of  mechanics,  such  as  the  law  of  levers,  the  inclined 
plane  and  the  relation  of  pulley  diameters  to  respective 
speeds,  are  carefully  explained. 

The  class  room  is  well  supplied  with  models,  as  shown  in 
Fig.  15  and  those  models  applying  to  the  shop  work  include 
a  Walschaert  valve  gear,  a  Baker  Pilliod  valve  gear  and  a 
model  to  be  used  in  lining  shoes  and  wedges,  and  guides. 
This  work  comes  under  the  direction  of  the  shop  instructor, 
who  has  held  the  position  for  nine  years  and  understands  not 
only  what  the  boys  should  be  taught,  but  how  to  present  it  in 
an  interesting  way.  One  thing  which  has  proved  very  bene- 
ficial to  the  boys  has  been  the  assignment  of  home  work  from 
a  text  book  used  in  conjunction  with  shop  work.  For  in- 
stance, if  tlie  boy  is  working  on  a  planer,  he  is  assigned  a 
certain  lesson  from  a  text  book  which  deals  with  planer  con- 
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struction  and  operation  and  such  problems  as  may  arise.  At 
the  present  time  the  apprentice  school  includes  101  boys  and 
so  far  as  possible  each  one  is  given  personal  instruction.  It 
is  obviously  impossible,  even  in  a  four  year  course,  to  give 
the  boys  a  comprehensive  knowledge  of  all  the  work  done  in 
the  shop,  but  they  are  placed  with  the  best  mechanics  and 
given  every  opportunity  to  improve  in  judgment  and  knowl- 
edge as  they  go  from  job  to  job.  As  usual  most  of  the  ap- 
prentices are  working  to  become  machinists. 

That  the  possibilities  for  a  bright,  ambitious  boy  are  good 
in  the  apprentice  school,  is  illustrated  by  the  case  of  one 


boy    who    in    slightly    less    than    three    years     after    completing 
his  apprenticeship  has  become  a  foreman  in  the  boiler  shop. 

CONCLUSION 

Locomotives  are  needed  now  and  will  be  needed  more 
next  winter.  They  are  needed  for  the  support  of  our  indus- 
tries and  the  carrying  out  of  a  successful  war  program.  That 
West  Albany  is  doing  much  to  forward  this  program  cannot 
be  denied  and  the  way  it  is  done  is  by  the  co-operation  of  an 
able  management  with  earnest  workmen,  all  of  whwn  are 
using  their  heads  and  pulling  together. 


Wage  Increase  for  Railway  Men 

A  Minimum  Hourly  Wage  of  Fifty-Five  Gents  for 
Mechanics  Allowed — Dissatisfaction  Among  the  Men 


THE  news  from  the  Railroad  Administration  at  Washing- 
ton during  the  past  month  of  most  interest  to  railway 
employees  was  the  announcement  of  the  findings  of  the 
Railway  Wage  Commission.  The  commission  reconmiended 
increases  estimated  to  amount  to  about  $300,000,000,  reach- 
ing the  conclusion  that  the  fairest  method  of  dealing  with  the 
problem  was  to  award  increases  on  a  percentage  scale  rang- 
ing from  $20  a  month  for  those  receiving  $46  a  month  and 
under  down  to  $1  for  those  receiving  $249.  These  percent- 
ages were  based  on  the  scale  of  December,  1915,  and  any 
increases  since  that  time  were  to  apply  on  the  commission's 
scale.  But  the  important  proviso  was  included  that;  reduc- 
tions in  hours  were  not  to  be  regarded  as  increases  in  pay, 
thereby  giving  the  men  in  train  service  additions  under  this 
scale  to  those  obtained  through  the  eight-hour  law. 

The  commission's  recommendations  were  made  after  an 
exhaustive  investigation  of  the  increased  cost  of  living;  it 
was  found,  for  example,  that  each  dollar  now  represents  in 
power  to  purchase  a  place  to  live,  food  to  eat  and  clothing 
to  wear  but  71  cents  as  against  100  cents  on  January  1,  1916. 

The  commission's  suggested  scale  is  as  follows,  the  amounts 
by  $5  divisions  only  being  shown: 


The  Scale  Recommended 


To  the  monthly 

rate  of  pay  of 

men  receiving  in 

December,   191 S,   the 

amounts  named 

in  this  column 


Under 
i  46.01  tc 

50.01 

55.01 

60.01 

65.01 

70.01 

75.01 

80.01 

90.01 
100.01 
110.01 
120.01 
130.01 
140.01 
150.01 
160.01 
170.01 
180.01 
190.01 
200.01 
210.01 
220.01 
230.01 
240.01 
249.01 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


?  46.00 

47.00 

51.00 

56.00 

61.00 

66.00 

71.00 

76.00 

81.00 

91.00 

101.00 

111.00 

121.00 

131.00 

141.00 

151.00 

161.00 

171.00 

181.00 

191.00 

201.00 

211.00 

221.00 

231.00 

241.00 

250.00 


Add 
the  per  cent 

named   in 
this  column 

4V.66 
42.35 
41.00 
41.00 
41.00 
41.00 
41.00 
40.44 
36.38 
31.29 
27.12 
23.64 
20.69 
18.16 
15.96 
14.04 
12.34 
10.83 

9.48 

8.26 

7.16 

6.1s 

5.24 


Equivalent  to 
amount  named 
in  this  column 

$20.00 
$20.00 

21.60 

22.96 

25.01 

27.06 

29.11 

31.16 

32.75 

33.10 

31.60 

30.10 

28.60 

27.10 

25.60 

24.10 

22.60 

21.10 

19.60 

18.10 

16.60 

15.10 

13.60 

12.10 

9.00 

.00 


Making  new- 
rate  jier  month 

as  shown 
in  this  column 


$ 


67.21 
72.60 
78.96 
86.01 
93.06 
100.11 
107.16 
113.75 
124.10 
132.60 
141.10 
149.60 
158.10 
166.60 
175.10 
183.60 
192.10 
100.00 
209.10 
217.60 
226.10 
234.60 
243.10 
250.00 
250.00 


The  most  important  of  these  changes  from  the  mechanical 
department  standpoint  is  one  establishing  a  minimum  rate 
of  55  cents  an  hour  for  machinists,  boiler  makers,  black- 
smiths, and  other  mechanics  who  receive  the  same  basis  of 
rates.  Common  labor  is  granted  an  increase  of  Zyz  cents 
an  hour  in  excess  of  the  rate  on  December  31,  1917.  Another 
marked  deviation  from  the  recommendations  of  the  Railway 
Wage  Commission  is  one  wherein  the  basic  eight-hour  day 
is  established.  This  does  not  reduce  the  hours  of  employ- 
ment as  at  present  worked,  nor  does  it  increase  the  total  ccxn- 
pensation  fixed  in  the  order  for  the  number  of  hours  now 
worked  in  excess  of  eight  hours,  but  it  does  establish  the  basic 


All  advances  suggested  are  effective  January  1,  1918,  and 
are  retroactive.  The  back  pay  due  on  June  1  is  estimated  at 
$125,000,000. 

The  Director  General  approved  these  recommendations 
with  certain  changes  in  General  Order  No.  27  issued  May  25. 


Copyright  by  Underwood  &  I'ndem-ood. 

The  Successful  Outcome  of  the  War  Depends  No  More  Upon  These 
Men  Than   Upon   Railway  Shop   Men  at  Home 

eight-hour  day  upon  which  further  wage  adjustment  may  be 
ba.<ied.  The  order  of  the  Director  General  also  creates  an 
advisory  board  of  Railroad  Wages  and  Conditions  consisting 
of  J.  J.  Dermody,  F.  F.  Gaines,  C.  E.  Lindsey,  W.  E.  Morse, 
G.  H.  Sines,  and  A.  O.  Wharton,  of  which  Mr.  Sines  was 
appointed  chairman. 

Sections  C  and  D  of  the  Director  General's  order  deal  re- 
spectively with  hourly  and  piece  work  scales,  principally 
of  the  shop  trades  are  reproduced  in  part  herewith: 

While  it  is  expected  that  the  Board  of  Railroad  Wages 
and  Working  Conditions  hereinafter  created  shall  give  con- 
sideration to  all  questions  of  inequality  as  between  individ~ 


'■It 


KAii.w  \^     MiAiiAMiAi.    i:.\(,i.\i:i:i>: 


\  ui..  92.  So.  6 


.1-  it  |irr».-r-  l!u-  liaml  arc.iind  tlum.  Ilir  ti-ti'iu'  in. u  him- 
i>  <  (itiviiiii  iitl\  |il.i(((l  ami  I  ;u  li  ^|iriiii:  i-  li^tiil  to  *n-  that 
it  »  nii;'iiriit>  tt)  tin    -(Kiiru  alien-. 

In  viru  of  ilif  txtiinu-  iniportainr  nf  kiipini:  ilowii  draw- 
liar  railufi--.  tin-  Ni  u  \'nik  (  mtral  lia-  -|ki  ifml  that  <>u\\  the 
lir-l  hamnurcil  iron  -hi.uld  In-  umiI  in  niakini:  tluin.  ami 
(Irauliar-  air  inadi  trim  iKinr-niailt.-  liilKt-.  I  lie  inlhiwinu 
nitthcd  ct"  niakinu:  ilu  iiillit-  i-  u-cil:  llir  ln-t  (|iialiiy  cti" 
iron  i>  Ixmiilit  niadi-  u\>  in  tlu  furin  ot"  4  in.  |p\  1-in.  har-  and 
(III  up  into  .s-in.  ami  If>  in.  KiiliiIi-.  Iniiiu  niadi'  into  jiiUs 
al'oiit  14  in.  hi'^li.  I  hi  |>iK'-  arr  |iut  in  the  I'unuur  and 
hralid  to  a  uildiiiL;  ti  ni|Kratufc  and  aii'  hainnicrcd  iiiti- 
.-hinulv-^.  uhi»h  ari  u-ually  ahoiil  1  •  in.  hy  14  in.  \<\  4  t"t 
I  hi  -hinu'K-  air  tlitn  wtldid  toucthrr.  mciiuli  luiim  u-i<l  lo 
iiwv  a  liilKi  ol'  ihv  rfi|i;irrd  thitkni--.  liy  thi-  intthod  will 
iKiMini'.Tid  -t<M  k  ot"  tin  Uv-{  (|ualit\  i-  oltainid  for  niakiiiL' 
dr;'..vliar.-.  iraiik  .  rni-,  vaKr  motion  uiak.  rit.  .\  tdni|iari>on 
of  rrlalivi-  ««i-t-.  iiit  ludinL:  thr  i  o-t  of  n<  u  material.  (Uttiiii:. 
-hinu'lim:  and  makiim  iino  l.ilKt-  indiiati-  that  llui't'  i- 
[n.'rha|i-  lillli-  >av;nL:  in  thi>  mithol.  I. lit  llu-  1  i-t  i|Ualit\  of 
stotk  i>  olitaiiud,  and  wlun  it  i>  uantid.  whiih  i~  not  always 
lK>>>il»li.'  will  n  |iuriha-:nL:  on  thr  ojun  niarktt.  In  i  a-i-  tlu' 
vvfhU'd  >liin^K>  arr  t'oriird  imnudiatil\   the  (»i>t  i-  U>-. 

A  s|Ki  ial  u|)>tttin<i  and  Knutluiiini:  marhiiu-.  -how  n  in 
liir.  14.  i.>  in  u-e  in  tin-  -hop  and  aids  very  niateriallx  on 
certain  kind-  of  work.  I  hi-  wa-  (U-vi-rd  hy  Mr.  Stoi  k.  tlu- 
a>>i>tant  lila<  k-mith  fonnian.  It  i-  |iro\i(U'd  with  lour  ver- 
tiial  (ylindrieal  [kj-1-  -it  eiieiitrii.  -o  that  with  any  work 
plaeecl  hetwreii  them,  the  harder  it  i>  pulled  apart,  the  tiu'hter 
it  iK'eonii-  hetwriii  tlii'  |io-t-.  Power  is  applie<l  l>y  nHan>  of 
an  liydraulii  r;;ni  operated  hy  a  -iiiall  W  e-tin!_diou-e  air  lom- 
pres-or  whieh  ha>  heen  reeon. -trailed  for  thi>  purpo-e.  The 
maiiiine  may  In-  used  efleitively  in  Knirllutiinu'  or  -hortrniin: 
>ide  nxls.  I>eeau-r  it  i>  not  nrii--.ir\  to  luat  tlu-  rod  aKove  a 
dull  red  and  thus  ehantze  the  >trutturi  and  |ihy-iial  <|ualitie- 
of  the  -teel.  Drawltar-  may  al-u  lie  leiitztheneil  or  -hortciied 
on  ihi.-  niaehine.  No  tram  i>  neve--ary.  as  the  uau'e  shown 
in  the  illustration  imliialr-  at  a  iilaiue  ju-t  how  nun  h  the 
material  has  Iteeii  u|>Mt  or  lengthened.  That  thi>  maehine  is 
a  time  -aver  i-  -hown  li\  the  redm  tion  of  4.>  per  rent  in  pieee 


Fig.  14 — Upsetting   and   Lengthening   Machine 

work  [iriii-  -in.  e  ^l-  in-t.iilatiun.  .\  (h -i  riptioii  of  the  Idaek- 
smirh  >ho|)  would  l.e  iincmplete  without  mention  of  the  two 
die  racks  and  the  r\lrn-i\r  a-sortment  of  dii>.  which  is  esti- 
matrd  to  he  wi-rll.  at  lea-l  S.^d.Mdii.  I'hi-i'  an-  not  ohsoleti 
dies  that  liave  imii  coilciiiim.  I'Ut  .ire  in  contiiniou-  u-e  in 
the  foru'in^  niaihiiii-  for  making:  tin-  m.my  difnriiit  jiart- 
manufai  tur  -d  in  ihi-  w.v . 

I  \\K  AMI    1  Kli  K  Sllol" 

T1)0  importain  I'  of  haviiiL'  ainpK  tloor  -pai  e  tor  tank  work 
i-  [.roved  1>\  the  increa>e  in  output  dur  to  tlu'  con-truction  ot 
the  new  tank  shup  at  Wi-t  Alliaiiy.  I  he  capacity  of  ihi- 
>hop  is  practiiall}    lOi)  tank-  a   month  ami  here  aL'ain.  the 


I  111  trie  wcliIinL;  prm  i—  ha-  h.ul  .i:i  important  part  to  play. 
In  i  a-i  ihr  Ip.iik  i  nd  of  .i  tank  :-  winknl.  the  whole  end  is 
(  ut  o(Y  with  thr  .uit\  line  toll  h.  rmiovid.  -traiuhtt  ned  and  put 
up  atzain.  w  ilh  a    T-iron  on  the  in-idi-  to  hreak  the  joints. 

In  tlu-  trut  k  -hop  tluri-  i-  a  laru'i  journal  lathe  which  i-  .<et 
Ill-low  thr  li-\i  1  of  till'  lloor  -o  tlu-  whnl-  ma\  l»e  easilv  rolled 
on  to  till-  latht  and  du-  jourii.  1-  tunud  witliout  removni;  the 
wlu-i-l-.      It   haiidli-  aliout   .^<i(i  pair-  of  wheel-  a  month. 

IKI  I    IINC  SIIMI' 

W  ilh  4ii  workinu  pit-  the  .ivi-ratie  output  of  the  two  erect- 
iiu:  -hop-  i-  over  two  loiomotive.-  a  pit  a  month  and  it  would 
lie    |io--ilili     to    olit.iin    three    in-tead    of    two    provided    the 


Fig.   15 — Apprentice  Schoolrocm   at   West   Albany 

capacity  of  tlu  machine  >hop  lould  In-  increased.  I'nder  the 
present  system  the  heavy  repair  locomotives  are  usually  on  the 
[lit  aliout  eiirht  day-,  hut  stime  take  lonuer  than  this  and  on 
the  other  hand,  when  a  locomotive  tome.-  in  in  especially  good 
-hape.  it  i>  often  |)o>sil)k-  to  -o  -peed  up  the  machine  work 
that  tlu-  locomotive  i>  returned  to  -ervin-  in  less  than  eight 
dav-.  A  recent  example  of  the  <|uick  work  done  in  the  erect- 
ing sh()|>  wa-  the  deliver}-  of  a  1. oiler  and  the  |)lacing  of  it 
in  the  frames  I  hur-day  morning,  and  the  comjiletion  of  work 
l»y  Saturday  noon.  l)uring  that  time  the  hoiler  received  its 
te-t  and  had  all  leak\  tuhes  removed  and  renewed.  .As  .stated 
under  the  aulijeit  of  electric  welding,  the  e.xtent  to  which  this 
proces>  ha-  lieeii  deve]oi>ed  i-  largely  resjionsihle  for  the  good 
-howing  of  the  ereiting  -hop.  '...j.  -'.r^ 

AI'IKKN' nci     S(   lltiol. 

Tlu  inethoii  of  in-tructing  the  ajiprentices  at  West  Albany 
i-  jiarticularly  good.  The  chief  draft-man  in.-tructs  the  lioys 
in  the  priiu  iple-  of  mechanical  drawin«i.  drawing  of  details, 
freehand  -kelihi'im  and  tracing  when  the  lioy  shows  espe- 
cial aptituije.  IWo  hour-  a  day.  twiie  a  week,  are  allowed 
the  lio\-  for  cla— room  work  and  they  are  paid  for  this  time 
at  their  regular  rate-.  The  la^t  half  hour  of  each  period  is  de- 
voted to  cla->  piolili-ms  in  arithmetic  and  certain  of  the  sim- 
jiji  r  law-  of  nu'.  Innii  -.  -uch  a-  the  law  of  levers,  the  inclined 
plaiK-  and  tlu  relation  of  pulley  diameters  to  respective 
-pee<l-.  are  lalefllllv  explained. 

Ihe  cl.i--  room  i-  well  -u|iplied  with  miKlels,  as  shown  in 
I-iL'.  15  ami  tlio-e  iikmIcI-  applying  to  the  shop  work  include 
a  W'al-ihairt  valve  gear,  a  llaker  Tilliod  valve  gear  and  a 
model  t-i  l'«-  u-'ed  in  lining  -hoe-  and  wedyes,  and  guides. 
This  work  lome-  under  tlu  diixct'on  of  the  shop  instnu  tor. 
who  h.i-  held  the  po-ition  for  nine  \e.'.r-  and  understands  not 
onlv  wh  It  the  lioy-  -hould  lie  taught.  Imt  how  to  pre.sent  it  in 
an  intere-ting  way.  ( )ne  thing  whiih  ha>  j)roved  ven-  hene- 
hi  ial  to  the  luivs  ha-  luen  the  us.-ignnunt  of  home  work  from 
a  te.xt  hook  u-al  in  (oiijunction  with  -ho])  work.  F'or  in- 
-tance.  if  the  hoy  is  working  on  a  planer,  he  is  assigned  a 
1  ertain  le--on  from  a  text  hook  whirh  deal-^  with  planer  con- 
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r-uuitimi  aixl  optriiticjii  iiud  >ucli  probKni*  a>  may  ari-r.  .\t 
the  present  time  the  ;q)prentice  school  ineluck-  Idl  l>o\>  and 
s(»  far  as  possilile  eadi  one  is  [jivi'ii  jiersonal  in>tru(tion.  It 
i-  ()|pvi()U-ly  impo-sililc.  (.vrii  in  a  luur  year  «.()ur>(.-.  to  uivc 
thi  lioys  a  (omjiri  hi  n-ivr  kiiowkdm-  ot  all  tiie  work  dont-  in 
thi-  .-hop.  Iiut  thiy  ar<.'  pla«i<l  with  the  hest  mechani*-  and 
i^ivt-n  iwry  ojiporuinity  lo  im|)rovc  in  judirment  and  kiKwl- 
fdi;e  as  thi-y  <:<>  from  joli  to  jol).  As  u>ual  nio-t  of  tin-  ap- 
jireiitiee^   arc-   workini,'   to   lK(omr   maiiiini-t>. 

I  hat  the  po>-iliilitii-  for  a  Kriuht.  aml>itious  hoy  are  uood 
in    ihf    appriuti' (•<■  ~( hofjl.    i-    ilki-trat<-d    tiy   the   (a~c   of  one 


(ly    who    in    »liL:iiily    Its-    than    tlirri      \iars    alter      ••inij.leting 
hi>  appnntin -hip  ha-  l.iiome  a  foreman  in  llu   l.«»iler  -hop. 

l.<K(im(;tive>  are  nee(K(l  now  and  will  he  nee<ied  more 
next  winter.  They  are  nee«letl  for  the  -upport  oi  our  indus- 
tries and  the  (  arryinu'  out  of  a  sua  essful  war  program.  F'hat 
\\  e-i  .\lliaiiy  i-  doinLT  nujeh  to  forward  thi-  {irogram  cannot 
111'  iknied  and  llu  \\a\  it  is  done  i>  l<y  the  •  <)-(»peration  of  an 
alile  manaizenieiu  with  earne-t  w<irkmti!.  .dl  of  wlumi  are 
u-ini:   tlieir  head-   and   pullintr  tOL!«-th<r. 


Wage  Increase  for  Railway  Men 

'•':  .       ;'=      A  Minimum  Hourly  W  aj<e  ot  Fifty-Five  Cents  for 
Mechanics  Allowed — Dissatisfaction  Amonj*  the  Men 


THE  new-  from  the  Railroad  Athnini-tration  at  ^Va^hin^- 
ton  durint:  the  pa-t  month  ol  mo.-t  interest  to  railway 
emj)lo\ee>  wa-  tlie  announcement  of'  the  tindinirs  of  the 
Railway  W'ajze  C"ommi-sion.  The  commission  recommended 
increases  e.-timated  to  amount  to  ahout  S.-KXJ.OOO.OOO,  reach- 
ing the  conclusion  tliat  the  faire.-t  method  of  dealinu  with  tlie 
problem  was  to  award  increases  on  a  ])ercentage  .>icale  rang- 
ing from  S20  a  month  for  tho>e  receiving  S46  a  month  and 
under  down  to  SI  for  those  receiving  $249.  These  percent- 
ages were  Ijased  on  the  siale  of  December,  1915,  and  any 
increases  since  tliat  time  were  to  apply  on  the  commission's 
scale.  Iiut  the  imjiortant  provi.-o  was  included  that  reduc- 
tions in  hours  were  not  to  be  regarded  a-  increases  in  j)ay. 
thereby  giving  the  men  in  train  service  acklition-  under  this 
.<cale  to  those  obtained  through  the  eight-hour  law. 

The  commission's  recommendations  were  made  after  an 
exhaustive  investigation  of  tlie  increa-ed  co-t  of  living:  it 
was  found,  for  exami)le,  that  each  dollar  now  re[)resent.-  in 
power  to  puicha-e  a  place  to  live,  food  to  eat  and  clothing 
to  wear  but  71  cents  as  against  1(>()  cents  on  January  1.  THo. 

The  commis.-ion"s  -ugge.-led  -lale  i-  a-  follow-,  the  amounts 
by  $5  divi>ii;ns  only  being  >liown :  [ 

Jim  .-i  M.t   ^<t\<.•M^l^  \M  II 
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I.' 

47.d<.»    • 

./  -iXm 

?20.00 

S  67.21 . 

.=;".oi 

t".> 

.-l.dU    . 

•■:■  A.ii35  ■: 

J.I.W 

72.(>0 

}5A*\ 

t>i 

.'(,.<M» 

■  .'-41,1)0:  ■: 

42.<»0 

7S.«'«i 

Ml.dl 

t.. 

(.i.dir.. 

-     ■  41;JKI: 

25.01 

S..0  1 

65.01 

tn 

(,().<I0    ' 

,.::  4i.©o  ■  ; 

2f.V(j 

''3.0o 

7(1  (II 

til 

71.00  ■■ 

r  41.00  - 

2'All 

ItiO.ll 

7.^,<tl 

tci 

7»>.0o 

,.  41.00 

.11. If. 

107.16 

so.OI 

t.' 

Si. 0(1 

;  40.44 : 

■!_\75 

11.1.75 

'><>.<  W 

til 

'M.dfl  .- 

36.38- 

33.10 

124. Id  • 

UMi.nl 

t   1 

.  101.00  , 

.5U9:  « 

3t.o0 

1.1*.60      ■ 

IIH.MI 

til 

ii\.m  ■  ■ 

.10.10 

141.10 

I-'O.dl 

til 

121.01J 

2S. (lO 

]4".».o 

l.^ll.nl 

to 

131.0<1     ■ 

;  21^69 

•27.10 

I.=  s.lo 

140.01 

til 

141.00    ■■ 

:     ;  I9.J«f  ■- 

25.60 

Uid.^iO 

l.^ii.dl 

tfl 

151.00  . 

\^:    . 

24.10 

175.  lit 

w.o.ni 

to 

Uil.Olt   -. 

%4m 

22.60 

Is.Vi.O 

170.(11 

to 

171.(H1 

-      •.|.12,M.   ■; 

21.10 

l"2.i<' 

ISO. 01 

to 

IS  1.00    . 

4,W.«3, 

19.60 

lOO.co 

I'^O.Hl 

til 

101.00    • 

• ■:-;9.i«8  -•  ■ 

■    Ifi.lO 

20').  10 

JdO.Ol 

to 

201.00    - 

■t;.'.:-*^  :[ 

16.60 

217.60 

Jio.di 

to 

JII.OO 

•  ....    .7..16.-.- 

15.10 

226.10 

jjn.ni 

to 

221.00 

-•     ■■    .6;1S    ■•...- 

l.i.fO 

234:60 

-'.^d.Ol 

to 

2.11.00  ■ 

.:• -5-24   \. 

12.10 

24.!.  10 

^40.01 

to 

•  241.00 

,  ■•:■  '  •  '     '  'r 

.  •    i.on 

25d.fMl 

J4".0l 

to 

250.00    ■■ 

•'"•■'-.•  -.00 

2.=  0.dd 

All  advances  su.L'.nested  are  effective  January  1.  101 S.  and 
arc  retroactive.     The  back  ])a\  due  on  June  1   is  e-timated  at 

Si2.>.ono.()n(). 

The    Director    Cimeral    approved    the>e    recommendations 
with  certain  changes  in  General  Order  Xo.  27  issued  May  2>. 


I  he  nio-l  iin|iorlaiit  of  lhe>e  chaniie-  iroP:-!  iIk-  nie*  lianical 
dejiartment  standpoint  i-  one  e-tal>li>hing  a  minimum  rate 
of  55  cent>  an  hour  for  machinists,  lioikr  maker.-,  black- 
-miths.  and  other  mechanics  who  receive  the  same  basis  of 
rate-.  ComnKin  labor  i>  ixrantid  an  ini  rea>e  of  2".  cents 
an  hour  in  exie->  of  the  rate  on  Deienii<er  .■^1.  1917.  .\nother 
marked  deviation  from  the  recommendations  of  the  Railway 
Wage  ("(jmmi.-.-ion  is  one  wherein  the  basic  eight-hour  day 
i-  e.-tal)lished.  This  dcK'S  not  reduce  the  hours  of  employ- 
ment a-  at  pre.-ent  worked,  nor  dcx.>s  it  increase  the  total  com- 
pen.-«ation  i'lxcd  in  the  order  for  the  number  of  hours  now 
worked  in  excess  of  eicht  hours,  but  it  does  e-tal>lish  the  basic 


V'-fyriglii-by  f.'ntt<'iii'i;.-,r  <.v   /  n.ler.tK, 

The  Successful  Outcome  of  the  War   Depends  No   More  Upon  These 
Men   Than    Upon    Railway   Shop    Men   at    Home 

eight-hour  (lay  u|>on  whidi  further  wage  adjustment  may  lie 
ba-ed.  The  onkr  of  the  Director  General  also  creates- an 
advis<n-y  bir.ird  of  Railroad  Wages  and  ("(jnditions  consisting 
of  J.  J.  Derniod}.  I".  I".  (iaineSvC.  K.  Lindsev.  \V.  E.  Morse, 
G.  H.  i^iiie-.  and  .\.  O.  Wharton,  of  which  Mr.  Sines  was 
ajipointed  chairman. 

Sc'itions  (  and  D  of  the  Director  General's  order  deal  re- 
-jieclivel}  witli  hourly  and  piece  work  scales,  principally 
of  the  shop  trades  are  npHxiuced  in  jKirt  herewith: 

While  it  is  expected  that  the  lioard  of  Railroad  Wages 
and  Working  (Vanlitions  hereinafter  created  shall  give  con- 
sideration to  all  <iue-tions  of  ine^juality  as  l)etwcen  individ- 
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uals  and  cla!»sc5  of  employees  througliout,  sufficient  infor- 
mation is  available  to  justify  certain  conclusions  with  re- 
spect to  the  mechanical  crafts,  and  in  the  case  of  machinists, 
boilermakers,  blacksmiths,  and  other  shop  mechanics  who 
have  I;een  receiving  the  same  hourly  rates,  the  increases  named 
in  this  order  shall  apply,  with  a  minimum  wage  of  55  cents 
per  hour.  It  is  recognized  that  this  may  still  leave  among 
shop  employees  certain  inequalities  as  to  individual  em- 
ployees, to  which  the  Board  of  Railroad  Wages  and  Work- 
ing Conditions  will  give  prompt  consideration. 


Section 

C— RATEi. 

OF  \V.\GES  OF  Railroad  Employees  Paid  U»on 

HOLRLV 

Basis. 

[Rates  « 

3f  pay  in 

cents  per 

hor.r.l 

Old  rate 

New  ratt 

Did  rate 

New  rate 

Old  rate 

New  rate 

Old  rate 

New  rate 

per  hour* 

per  hour 

I>er  hour^ 

per  hour 

per  hour' 

per  hour 

per  hour* 

per  hour 

10 

19.75 

38 

53.75 

66 

78.50 

94 

102.50 

10.5 

20.25 

38.5 

54.25 

66.5 

79.00 

94.5 

102.75 

11 

20.75 

39 

54.75 

67 

79.50 

95 

103.25 

11.5 

21.25 

.-0. 5 

55.50 

67.5 

79.75 

95.5 

103.75 

12 

21.75 

40 

56.00 

68 

80.25 

96 

104.25 

12.5 

22.25 

40.5 

56.75 

68.5 

80.75 

96.5 

104.50 

13 

22.75 

41 

57.25 

69 

81.25 

97 

105.00 

13.5 

23.25 

41.5 

57.75 

69.5 

81.50 

97.5 

105.50 

14 

23.75 

^2 

58.25 

70 

82.00 

98 

106.00 

14.S 

24.25 

42.5 

58.50 

70.5 

82,50 

98.5 

106.25 

15 

24.75 

43 

59.00 

71 

83.00 

99 

106.75 

15.5 

-''S.aS 

4  3.5 

59.50 

71.5 

83.25 

99.5 

107.25 

16 

25.75 

44 

60.00 

72 

83.75 

100 

107.50 

16.5 

26.25 

44.5 

60.25 

72.5 

84.25 

100.5 

108.00 

17 

26.75 

45 

60.75 

73 

84.50 

101 

108.25 

17.5 

27.25 

45.5 

61.25 

73.5 

85.00 

101.5 

108.75 

18 

27.75 

46 

61.50 

74 

85.50 

102 

109.25 

18.5 

28.25 

46.5 

62.00 

74.5 

86.00 

102.5 

109.75 

19 

28.75 

47 

62.50 

75 

86.25 

103 

110.00 

19.5 

29.25 

47.5 

63.00 

75.5 

86.75 

103.5 

110.50 

20 

29.75 

.,,< 

63.25 

76 

87.00 

104 

111.00 

20.5 

30.25 

48.5 

63.75 

76.5 

87.50 

104.5 

111.25 

21 

30.75 

49 

64.25 

77 

88.00 

105 

111.75 

21.5 

31.25 

49.5 

64.75 

77  S 

88.25 

105.5 

112.25 

22 

31.75 

50 

65.00 

78 

88.75 

106 

112.75 

22.5 

32.25 

50.5 

65.25 

78.5 

89.25 

106.5 

113.00 

23 

33.00 

51 

65.75 

79 

89.75 

107 

113.50 

2315 

33.75 

51.5 

66.25 

79.5 

90.00 

107.5 

114.00 

24  ,  . 

34.50 

52 

66.50 

80 

90.50 

108 

114.25 

24.5      ■ 

35.00 

52.5 

67.00 

80.5 

91.00 

108.5 

114.75 

25 

35.50 

53 

67.50 

81 

91.50 

109 

115.25 

25.5 

36.00 

53.5 

68.00 

81.5 

91.75 

109.5 

115.75 

26 

36.75 

54 

68.25 

82 

92.25 

110 

116.00 

26.5 

37.50 

.54.5 

68.75 

82.5 

92.75 

IIO.S 

116.50 

27 

38.25 

55 

69.25 

83 

93.00 

111 

117.00 

27.5 

39.00 

55.5 

69.75 

83.5 

93.50 

HI. 5 

117.25 

28 

39.50 

56 

70.00 

84 

94.00 

112 

117.75 

28.5 

40.25 

56.5 

70.50 

84.5 

94.50 

112.5 

118.25 

29 

41.00 

57 

71.00 

85 

94.75 

113 

118.50 

29.5 

41.75 

57.5 

71.50 

85.5 

95.25 

113.5 

119.00 

30 

42.50 

58 

71.75 

86 

95.75 

114 

119.50 

30.5 

43.00 

58.5 

72.25 

86.5 

96.00 

114.5 

119.75 

31 

43.75 

59 

72.75 

87 

96.50 

115 

120.00 

31.5 

44.50 

59.5 

73.00 

87.5 

97.00 

115.5 

120.00 

32 

45.25 

60 

73.50 

88 

97.25 

116 

120.00 

32.5 

46.00 

60.5 

74.00 

88.5 

97.75 

116.5 

120.00 

33 

46.75 

61 

74.50 

89 

98.25 

117 

120.00 

33.5 

47.25 

61.5 

74.75 

89.5 

98.50 

117.5 

120.00 

34 

48.00 

62 

75.25 

90 

99.00 

118 

120.00 

34.5 

48.75 

62.5 

75.75 

90.5 

99.50 

118.5 

120.00 

35 

49.50 

63 

76.00 

91 

99.75 

119 

120.00 

35.5 

50.25 

63.5 

76.50 

91.5 

100.25 

119.5 

120.00 

36 

51.00 

64 

76.75 

92 

100.75 

120 

120.00 

36.5 

51.50 

64.5 

77.25 

92.5 

101.25 

37 

52.25 

65 

77.75 

93 

101.50 

37.5 

53.00 
rates"  are 

65.5 
those   of 

78.25          93.5 
December,   1915. 

102.00 

»"01d 

For  common  labor  paid  by  the  hour,  the  scale  named  herein 
shall  apply  with  the  provision,  however,  that  as  a  minimum, 
2J/^  cents  per  hour  will  be  added  to  the  rates  paid  per  hour, 
as  of  December  31,  1917. 

METHOD  OF    .\PPLYING  INCREASES  TO  HOURLY  RATES 

(1)  Machinist  worked  in  January,  1918,  eight  hours  per 
day,  27  days,  total  216  hours  straight  time. 

The  rate  of  pay  for  this  position  in  December,  1915,  was  34  cents 
per  hour;  new  rate  under  this  order  48  cents  per  hour,  but  with 
minimum  rate  of  55  cents  per  hour  as  herein  ordered,  will  receive  $118.80 

In  January,  1918,  his  late  of  pay  was  37 J4  cents  per  hour,  for  216 
hours,    equals    81.00 

Difference  one  month    $37.80 

On   basis   of   working    same    amount    straight   time   each    month    for 

Five   months   (January    1    to   May  31) 189.00 

Also   worked   in  same   period  90  hours  overtime  at  time  and 

One-half,  new  55  cents  minimum  rate,  or  82^  cents,  equals  $74.25 

Was   paid   at    37^2cent   rate  pro   rata   overtime   or 33.75 

23.62 

Balance   due  January    1   to   May   31.    1918 $212.62 

(2)  Machinist  worked  in  January,  1918,  10  hours  per 
day,  26  day?,  total  260  hours  straight  time. 


The  rate  of  pay  for  this  position  in  1915  was  34  cents  per  hour;  new 
rate  under  this  order,  48  cents  per  hour,  but  with  minimum  rate 
of  55  cents  per  hour  as  herein  ordered  will  receive $143.00 

In    Icinuary,    1918,    his    rate   of   pay   was   37J4    cents   per   hour;    260 

liinirs    equals    97.50 

Difference   1   month    $45.50 

On  basis  of  working  same  amount  oi  straight  time  each  month  for  5 

months   (January    1    to   Mav   31) 227.50 

.Mso   worked  iti   same  period  90   hours  overtime  at  pro  rata 

rate,    new    55-cent    minimum    rate,    equals $49.50 

Was  paid  at  37|'i-cent  rate  pro  rata  overtime  or 33.75 

15.75 

Balance   due   January    1    to   May   31.    1918 $243.25 

(.3)  Machinist  "D"  was  employed  in  the  same  shop  in 
December,  1915,  and  in  1918  on  the  same  class  of  work. 
His  hourly  rate  in  December,  1915,  was  35  cents  for  9  hours, 
26  days  a  month.  He  was  paid  for  overtime  and  Sunday 
work  at  time  and  one-half.  On  January  1,  1918,  his  hours 
were  reduced  to  8  and  his  rate  increased  to  40  cents.  The 
new  hourly  rate  applicable  to  his  1915  rate,  viz.:  49 3^  cents 
being  less  than  the  minimum  of  55  cents,  his  new  rate  will 
be  55  cents  per  hour.  In  1918,  from  January  1  to  May  31, 
he  worked  234  hours  per  month  or  an  average  of  one  hour 
overtime  daily  on  the  1918  schedule.  This  for  five  months 
gives  him  130  hours  overtime.    He  has  been  paid  as  follows: 

1,040    hours   straight  time,   at  40  cents $416.00 

1 30   hours  overtime,  at  60  cents 78.00 

Total    $494.00 

His  back  pay  will  be  computed  as  follows: 

1,040  hours  straight  time,  at  SS  cents $572.00 

1 30   hours  overtime,   at  82J^    cents 107.25 

Total $679.25 

Deduct  payment  at   1918  rates 494.00 

Back  p?y  due ; $185.25 

and  his  future  rate  per  hour  will  be  S^^ents. 

(4)  In  the  case  of  employee  "E,"  who  was  employed 
in  a  shop  where  the  rate  for  his  position  was  35  cents  per 
hour  for  8  hours'  work  in  1915,  with  time  and  one-half 
for  overtime,  but  in  the  ia!i:c  position  and  same  shop  with 
the  same  hours  in  1918  his  rate  is  45  cents  per  hour;  his 
earnings  in  1915  in  the  standard  208-hour  month  would  be 
$72.80  per  month,  and  he  would  be  entitled  to  the  new 
hourly  rate  of  49^  cents  per  hour.  His  straight  time  and 
overtime  earnings  and  back  pay  would  be  computed  in  ex- 
actly the  same  manner  as  machinist  "D."  The  principles 
illustrated  will  apply  to  all  men  paid  by  the  hour,  what- 
ever their  (x:cupation  may  be. 

METHOD  OF  APPLYING  INCREASES  TO  PIECE  RATES 

( 1 )  The  pieceworker  shall  receive  for  each  hour  worked, 
the  same  increase  per  hour  as  is  awarded  to  the  hourly  worker 
engaged  in  similar  employment  in  the  same  shop. 

(2)  If  the  hourly  rate  has  been  increased  since  1915  to 
an  amount  greater  than  the  increase  herein  fixed,  then  the 
higher  rate  shall  prevail. 

(3)  Where  there  was  no  piece  rate  for  an  item  or  opera- 
tion in  the  piece-rate  schedule  of  1915,  adjust  the  current 
price  by  such  an  amount  as  a  similar  item  or  operation  has 
been  increased  or  decreased  since  December  31,  1915,  or  as 
near  such  a  plan  as  practicable. 

(4)  It  is  understood  that  the  application  of  this  order 
shall  not,  in  any  case,  operate  to  reduce  current  earnings. 

(5)  When  a  pieceworker  works  overtime  or  undertime, 
he  shall  receive  that  proportion  of  the  increase  provided  in 
the  schedule  which  the  time  actually  worked  bears  to  the 
normal  time  in  the  position. 

(6)  Overtime  is  not  to  be  considered  solely  as  the  num- 
ber of  hours  employed  in  excess  of  the  normal  hours  per 
month  in  the  position,  but  rather  the  time  employed  in  excess 
of  the  normal  hours  per  day. 

(7)  Employee  "F"  was  employed  under  a  piecework 
schedule  in  a  shop  where  the  basic  hourly  rate  was  35  cents 
for  eight  hours,  with  time  and  one-half  for  overtime.  This 
rate  under  the  plan  illustrated  above  will  be  increased  to 
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493^  cents  per  hour.    The  difference  is  14J.4  cents  per  hour. 

Regardless  of  the  schedule  of  piece  rates  under  which  he 
is  paid,  under  this  order  "F"  will  be  entitled  to  receive  14  J/^ 
cents  per  hour  in  addition  to  his  piecework  earnings  for 
every  hour  worked  in  1918  unless  the  hourly  rate  shall  in 
the  interim  have  been  raised  and  a  proportionate  increase 
made  in  the  piecework  schedule. 

For  example:  Assume  that  "F"  made  $90  in  December, 
1915,  at  his  piecework.  At  the  hourly  rate  he  would  have 
earned  only  $72.80,  and  his  hourly  rate  must  therefore  be 
increased  to  49  yi  cents. 

If,  in  January,  1918,  he  has  attained  sufficient  skill  to 
earn  $100  on  the  same  piecework  schedule,  he  will  be  en- 
titled to  receive,  nevertheless,  14^2  cents  per  hour  for  each 
hour  of  straight  time  worked,  and  for  each  hour  of  over- 
time, 21;H  cents  additional  (if  time  and  one-half  for  overtime 
is  in  effect). 

Assume  that  in  the  five  months,  January  1  to  May  31, 
"F"  has  worked  1,040  hours  straight  time,  and  130  hours 
overtime,  and  has,  at  his  piece-work  schedule,  earned  $500. 


had  not  been  raised  in  the  interval.    This  man  earned  in  208 
hours  $100.     He  is  entitled  to  a  raise  of  llf:;  cents  per  hour. 

1 1  H  cents  X  208 : 

1    month     $24.44 

5  months     \22.20 

DISSATISF.\CTION  WITH  THE  INCREASES  ALLOWED 

Very  regrettable  demonstrations  against  the  increases  al- 
lowed have  taken  place  on  the  Southern  at  Alexandria,  Va.,. 
and  on  the  Rock  Island  at  Silvis,  111.,  where  the  men  actually 
struck.  This  was  particularly  uncalled  for  as  the  director 
general  had  taken  pains  to  form  a  new  board  consisting  of 
representatives  of  the  Brotherhood  of  Railway  Trainmen, 
Railway  Telegraphers  and  the  head  of  the  Railway  Em- 
ployees' Department  of  the  American  Federation  of  Labor, 
together  with  ex-railroad  men,  to  consider  and  pass  upon  all 
petitions  and  complaints  regarding  the  working  out  of  this 
new  wage  plan.  The  director  general  was  very  rightly  dis- 
turbed at  the  action  of  these  employees  and  sent  the  following 
message  to  the  heads  of  the  organizations  of  the  railroad 
shop  men,  including  the  Metal  Workers"   International   Al- 


Copytight    by    Underwood    &■    Underwood. 

Railway  Shop   Men  of  the   British   Army   in   France — These   Men   Are  Working  on  Army  Pay;  They  Will   Not  Strike! 


He  will  be  entitled,  nevertheless,  to  receive  as  back  pay,  the 
following  amount: 

1,040  hours  at   UJj   cents  per  hour $150.80 

130  hours  at  -l^i   cents  per  hour 28.28 


$179.08 

But  if  in  January,  1918,  the  basic  hourly  rate  had  been 
increased  to  50  cents,  and  this  increase  had  been  correspond- 
ingly expressed  in  his  piece-woik  schedule,  he  would  be 
entitled  to  no  back  pay.  If,  on  the  other  hand,  the  hourly 
rate  had  been  increased  from  35  cents  in  1915  to  45  on 
January  1,  1918,  and  this  increase  had  been  expressed  in 
a  corresponding  increase  in  the  piece-work  schedule,  then 
"F"  would  be  entitled  to  receive  back  pay  at  4' 2  cents  per 
hour  for  straight  time  and  dji  cents  per  hour  overtime. 

If  the  practice  in  the  shop,  however,  had  been  to  pay  pro 
rata  for  overtime,  then  the  rate  for  such  overtime  since 
Januar}-  1.  1918,  would  be  pro  rata  at  4^/2  cents,  or  14^/2 
cents  per  hour,  according  to  whether  piece  rates  had  been 
or  had  not  been  increased. 

(8)  Employee's  December,  1915,  rate  was  383^2  cents ^ 
which  rate  in  this  order  for  8  hours  per  day  entitled  him  to 
54)4  cents  per  hour.  His  basic  rate  had,  by  January-  1, 
1918,  been  raised  to  42J/2  cents  per  hour.     Piece  work  rates 


liance.  International  Brotherhood  of  Electrical  Workers  of 
America,  American  Federation  of  Labor  and  Amalgamated 
Shopmen's  Machinist  Organizations: 

DIRECTOR   GENERAL    MCADOO'S    MESSAGE 

"The  strike  of  certain  shopmen,  machinists,  etc.,  in  the 
railroad  shops  at  Alexandria,  Va.,  has  created  a  ver}-  painful 
impression  on  the  public  mind.  I  cannot  believe  that  these 
men  knew  what  they  were  doing.  They  are  all  employees 
now  of  the  L'nited  States  government.  They  are  not  em- 
jjloyees  of  any  railroad  corporation,  therefore  this  was  a 
strike  against  the  government  of  the  United  States.  It  is 
the  first  time  in  the  history  of  our  government  that  any  of 
its  employees  have  attempted  a  strike  against  their  govern- 
ment. Such  action  is  incredible.  For  the  good  of  our  be- 
loved country  and  for  the  honor  of  railroad  men  in  the 
service  everywhere  I  hojje  that  there  will  be  no  repetition 
of  what  everyone  must  condemn  as  unpatriotic  in  the  highest 
degree. 

"The  government  cannot,  of  course,  be  coerced  or  intimi- 
dated by  any  of  its  employees.  It  is  anxious  to  do  justice 
to  all  and  will  do  justice  to  all  as  far  as  it  is  possible  to 
measure  justice.  Recognizing  that  there  are  probable  in- 
equalities in  the  recommendations  of  the  Wage  Commission 
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which   should   he   inij)artially  considered   and  dealt  with,   I  of  Adjustment  No.   2   to  consist  of  12   members,  six  to  be 

appointed  in  my  General  Order  No.  27,  dated  May  25,  a  selected  by  the  regional  directors  and  one  each  by  the  chief 

board  of  railroad  wages  and  working  conditions  composed  executive  officer  of  the  Railway  Employees'  Department  of 

of  three  rejiresentative  labor  men  and  three  representative  the  American  Federation  of  Labor;  the  International  Asso- 

railroad  men,  whose  duty  it  is  to  hear  and  to  pass  upon  all  ciation    of   Machinists;    the    International    Brotherhood    of 

petitions  and  complaints.     Every  class  of  employees  or  parts  Boilermakers,   Iron   Shipbuilders  and  Helpers  of  America; 

of  classes  of  employees  who  feel  that  they  have  just  ground  the  International  Brotherhood  of  Blacksmiths  and  Helpers; 

for  complaint  under  the  wage  decision  should  submit  their  the    Brotherhood    of    Railway    Carmen;    the    Amalgamated 

cases  promptly  to  this  board  and  they  will  be  given  just  Sheet  Metal  Workers'   International  Alliance,  and  the  In- 

and    impartial   consideration.      The   American   people   have  ternational  Brotherhood  of  Electrical  Workers.     This  board 

just  been  called  upon  to  pay  largely  increased  freight  and  will  adjust  all  controversies  growing  out  of  the  interpreta- 

passengcr  rates  for  the  puqiose  of  paying  in  part  the  in-  tion  or  application  of  the  provisions  of  wage  schedules  or 

creased  wages,  amounting  to  more  than  three  hundred  mil-  agreements  which  are  not  prompt!)-  adjusted  by  the  officials 

lion  dollars,  awarded  to  railroad  employees,  and  employees  of  the  roads  operated  by  the  government. 

"Suppose  they  should  strike  against  the  government  be-  

cause   they  do  not   think  they   are   fairly   treated   in   being  jj^E  RAILWAY   INDUSTRIAL  ARMY* 
forced  to  pa)'  these  mcrcases  for  the  benefit  of  railroad  labor, 

what  would  happen  to  our  country?     Suppose  that  railroad  ^^  ^-  ^-  carter 

officers  should  strike  because  they  dislike  the  orders  of  the  We  are  told  by  those  who  know  that  it  requires  four  tons 

government  and   should   refuse  to  obey  them,   what   would  of  shipping  to  maintain  one  American   soldier  in  France, 

happen  to  them?     Suppose  that  railroad  employees  should  We  are  told  by  those  who  are  determined  to  win  the  war  that 

strike  against  the  decisions  of  their  government  and  hamper  by  the  spring  campaign  of  1919  we  will  have  more  than  two 

the  operation  of  the  railroads  at  a  time  when  transjxjrtation  millions  of  our  boys  "over  there,"  and  as  the  war  progresses 

is  essential  to  protect  the  hundreds  of  thousands  of  Ameri-  more  and  more  ships  will  be  required  to  transport  across  sea 

can  boys  now  fighting  on  the  battle  fields  of  Europe  to  save  food   and  munitions   with   which  to  maintain  our  fighting 

the  lives   and   property   and   liberty   of   railroad   employees  force.     Not  only  the  winning  of  the  war  depends  upon  this 

sers'ing  here  at  home,  what  would  happen  to  our  country?  ceaseless  flow  from  our  farms  and  our  factories  to  the  battle 

"The  Kaiser  would  probably  get  it.     We  cannot  all  get  front,  but,  without  it,  the  men  we  send  to  France  in  freedom's 

exactly  what  we  want  in  this  world,  nor  can  we  win  this  cause  will  be  sacrificed. 

war  unless  each  and  every  citizen  is  willing  to  submit  to  the  When  we  talk  of  this  stupendous  movement  of  war  sup- 
laws  of  the  land  and  to  the  decisions  of  those  in  authority,  plies  we  seem  to  think  only  of  ships,  but  little  thought  is 

"We  railroad  men  particularly  must  give  unswerving  and  given  to  the  fact  that  upon  our  railroads  these  ships  must 
loyal  support  to  our  government,  no  matter  what  our  indi-  depend  for  cargoes  and  bunker  coal.  The  reason  that  we 
vidual  views  and  disappointments  may  be,  relying  upon  a  have  not  more  fully  recognized  this  fact  is  because  hereto- 
fair  hearing  of  our  complaints  and  the  justice  of  our  cause  fore  the  capacity  of  our  railroads  has  exceeded  that  of  our 
and  accepting  patriotically  the  final  decisions  of  those  in  ships.  We  read  from  day  to  day  of  the  splendid  develop- 
authority  who,  under  our  laws,  are  charged  with  the  respon-  ments  of  the  shipbuilding  industr)',  and  the  day  is  not  distant 
sibility  of  making  them.  when  our  p)orts  will  be  crowded  with  ships  in  readiness  to 

"While  in  the  German  drive  now  going  on  the  sons  of  perform  their  part  in  this  great  transportation  problem, 
railroad  men  and  the  sons  of  Americans  of  every  class  are  When  that  day  comes  we  railroad  men  will  have  a  rude 
dying  on  the  buttle  fields  of  France  to  save  America  and  awakening.  No  longer  may  we  conduct  our  business  affairs 
democracy  in  the  world,  shall  there  be  found  among  us  any  and  maintain  our  conditions  of  labor  as  in  the  days  of  peace, 
man  or  set  of  men  who  are  unwilling  to  sacrifice  something  Without  yielding  their  laudable  purpose  to  limit  a  day's 
of  their  personal  views  and  individual  desires  to  support  work  to  eight  hours  when  this  war  is  over,  the  American 
America's  heroes  who  are  making  the  supreme  sacrifice  for  working  people  must  now  work  as  long  each  day  as  the  war's 
us?  I  earnestly  hope  that  from  one  end  of  this  great  land  to  necessities  demand,  compatible  with  their  physical  well-being, 
the  other  it  mav  never  be  said  again  that  any  railroad  man.  So  long  as  brothers  and  sons  of  American  working  people 
officer  or  employee,  was  so  unpatriotic  as  to  strike  against  are  dying  in  France  for  our  liberty  none  of  us  will  hesitate 
his  own  government  when  it  is  in  the  midst  of  the  most  short  of  our  greatest  effort.  Business  men  must  no  longer 
perilous  war  of  all  history.  It  is  the  highest  duty  of  patri-  profit  out  of  our  country's  misfortunes.  Great  wealth  ac- 
etic men  to  remain  at  their  posts  with  the  railroads,  where  cumulated  during  this  war  will  not  be  the  product  of  patriot- 
thev  are  so  urgentlv  needed  for  the  safety  of  the  country,  ism.  With  millions  of  men  now  under  arms  in  France,  with 
and  to  rely  upon  the  board  of  railroad  wages  and  working  thousands  of  ships  ready  for  cargoes  and  bunker  coal,  rail- 
conditions  and  the  director  general  for  the  just  consideration  road  men  will  soon  realize  that  truly  they  are  a  component 
of  their  claims.  I  am  Aire  that  1  can  count  upon  you  to  part  of  the  American  expeditionary  forces.  In  fact,  they 
immediately  urge  upon  your  men  by  wire  the  wisdom  and  are  now  a  great  industrial  army.  Their  failure  to  maintain 
patriotism  of  the  course  I  have  suggested."  an  efficient  line  of  transportation  will  cause  ships  to  lie  idle 

in  our  harbors  and  deprive  our  battle  line  of  munitions  and 


LABOR   REPRESENTATIVES    MAKE   DEMANDS 


food. 


On  June  3  representatives  of  500,000  railway  shop  men  a  breakdown  in  the  efficiency  of  our  railroads  here  when 

appeared  before  the  Board  of  Railroad  Wages  and  ^^'orking  the  crisis  comes  will  be  no  less  disastrous  than  a  rout  of  one 

Conditions  with  a  request  for  a  minimum  wage  of  75  cents  of  our  armies  in  the  great  battles  that  must  be  fought  before 

an  hour  for  machinists,  blacksmiths,  sheet  metal  workers,  the  war  is  won.    I  shall  not  attempt  to  tell  each  railroad  man 

electricians  and  car  men  with  four  years  or  more  experience,  ^vhat  he  should  do  to  avert  the  possible  collapse  of  our  trans- 

and   boilermakers,   and   a   minimum  of   56^4    cents   for  car  portation  system  when  it  is  put  to  a  crucial  test.     Each  and 

men  with  less  than  four  years  experience.     The  eight-hour  every  railroad  man's  conscience  will  tell  him  that, 
standard  day  was  requested,  six  days  work  a  week  and  time  j  know  that  the  railroad  employes  of  this  country  will  not 

and  a  half  for  overtime;  these  demands  representing  an  in-  ]^e  lacking  in  the  performance  of  their  duty  to  the  nation 

crease  cf  about  40  per  cent  above  existing  wages.  and  to  those  who  go  across  the  sea  to  win  or  die. 

Director  General  McAdoo  later  issued  General  Order  No.        ,..,,,  .  a    .  .u  .  .        *  .u    t  . 

x-'iiv.v.i.vf.    v^vi.^   i»  Tj         J  •Abstract    of   a    paper   presented    at    the    recent   convention   of   the    Inter- 

29   creating  a  commission  to  be  known   as  Kailway   rsoara  national  Railway  F.iei  Association. 


SAFETY  of  train  operation  and  economy  in  the  mainte- 
nance of  brake  equipment  to  meet  war  time  conditions 
were  the  key  notes  of  the  twenty-fifth  annual  conven- 
tion of  the  Air  Brake  Association.  The  meeting  was  held 
at  the  Hotel  Winton,  Cleveland,  O.,  on  May  7  to  9,  1918. 
Over  200  members  attended.  Morning  and  afternoon  ses- 
sions were  held  and  all  amusement  features  were  eliminated 
so  that  all  the  papers  might  be  presented  in  two  days.. 

The  president,  C.  H.  Weaver,  supervisor  of  air  brakes  of 
the  New  York  Central  Lines  west  of  Buffalo,  in  opening 
the  convention,  spoke  in  part  as  follows: 

president's  address 

At  this  unusual  time,  when  cars  and  locomotives  are  in 
such  great  demand  and  transportation  pressure  is  severe, 
there  is  naturally  a  tendency  to  slight  air  brake  tests  and 
repair  work.  This  is  a  grave  error.  At  no  time  in  the 
histor}-  of  our  association  can  the  air  brake  man  be  of  such 
vital  importance  to  his  company  as  at  the  present  period, 
by  seeing  that  all  air  brake  work  is  properly  performed  and 
no  material  wasted.  Work  slighted  or.  improperly  done 
causes  failures,  which  mean  delays  to  traffic  and  even 
disaster. 

I  would  suggest  that  the  various  air  brake  clubs  through- 
out the  country  have  their  secretaries  get  in  touch  with  the 
secretar}-  of  the  Air  Brake  Association,  to  the  end  that  there 
may  be  a  perfect  co-operation  between  these  various  organi- 
zations and  our  association.  In  this  way  many  subjects  may 
be  taken  up  by  the  clubs  and  threshed  out  before  being 
presented  to  the  association. 

MR.    MACBAIN'S   address 

During  the  opening  session  of  the  convention,  D.  R. 
MacBain,  superintendent  of  motive  power  of  the  New  York 
Central  Lines  west,  addressed  the  association.  A  brief  ab- 
stract of  his  address  is  given  below. 

A  question  tliat  is  more  important  than  any  other  thing 
confronting  us  at  the  present  time  is  the  maintenance  of 
the  air  brake  equipment  on  freight  cars.  The  maintenance 
of  the  piping,  cylinders,  connections,  etc.,  on  freight  car 
equipment  in  this  countr}'  has  been  given  much  less  than 
the  desired  amount  of  attention,  and  while  w^e  have  started 
along  the  right  line  toward  improvement,  we  are  not  yet 
to  that  point  of  efficiency  in  the  matter  of  maintenance  that 
is  desirable  for  the  proper  handling  of  the  freight  trains 
of  the  present  day.  This  is  the  field  wherein  the  greatest 
improvement  can  be  made  by  this  association  and  its  mem- 


Ijers,  scattered  all  over  the  country  as  they  are.  .\  con- 
certed campaign  in  the  matter  of  proper  piping  maintenance, 
cylinder  and  triple  valve  cleaning  and  slack  adjusting  will 
bring  such  satisfactory  results  as  to  warrant  any  e.xjK^ndi- 
ture  that  may  be  necessary  to  that  end. 

SLACK  ACTION  IN  LONG  PASSENGER  TRAINS 

Slack  action  shocks  may  be  produced  by  (a)  shutting  off 
the  engine-throttle  quickly  and  applying  the  engine  and 
train  brakes  somewhat  heavily;  (b)  applying  the  engine 
brakes  and  then  the  train  brakes;  (c)  trains  with  brake 
conditions  that  produce  effective  braking  power  on  the  engine 
and  head  cars  in  advance  of  the  rear  cars;  (d)  cars  in  a 
train  having  a  lower  percentage  of  braking  power  than  the 
balance  of  cars,  which  may  be  due  to  their  Ijeing  loaded  in 
one  case  and  empty  in  another;  (e)  inability  to  produce  a 
low-brake  cylinder  pressure  in  the  beginning  of  a  brake 
application. 

The  severity  of  any  shock  produced  frcwn  the  above  will 
depend  upon  the  degree  in  which  any  of  the  above  men- 
tioned features  exist,  the  number  and  weight  of  cars,  rate 
of  speed,  and  amount  and  rate  of  producing  brake  cylinder 
pressure.  Even  though  all  the  above  conditions  do  exist, 
with  the  exception  of  (e),  if  the  engineer  so  manipulates 
the  brake  that  light  brake  cylinder  pressure  will  be  obtained 
when  the  brake  application  is  first  started,  any  slack  action 
that  does  occur  will,  of  course,  occur  slowly,  and  will  not 
be  noticeable  in  the  form  of  shocks.  On  the  other  hand,  if 
it  is  impossible  for  the  engineer  to  control  the  brake  cylinder 
pressure  in  the  beginning  of  the  brake  application,  to  pro- 
vide for  a  slow  movement  of  ithe  slack  in  the  train,  it  is 
necessar}'  to  so  modify  the  other  features  that  the  handling 
by  the  engineer  will  produce  satisfactory-  results. 

Where  slack  action  occurs  with  uniform  piston  travel,  and 
shocks  are  produced  during  brake  applications,  it  mav  be 
brought  about  by  the  brakes  in  one  end  of  the  train  apply- 
ing effectively  in  advance  of  the  brakes  on  the  other  end,  or 
by  great  differences  in  the  percentage  of  braking  pow^i  on 
different  cars  throughout  the  train. 

Increasing  the  percentage  of  braking  power  on  the  loco- 
motive and  also  on  the  load  carrying  cars  might  prevent  the 
slack  running  out  in  the  form  of  jerks,  but  at  very  low 
speeds  it  would  increase  the  tendencv  for  a  collision  be- 
tween the  head  end  and  rear  end  of  the  train  unless  provision 
was  made  to  apply  the  brake  so  slowly  that  the  slack  action 
would  not  be  noticeable. 

^^'hcrc  conditions  are  such  that  heav}-  brake  applicaticHis 
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wlii'Ji  slmuM  III-  iini';iilially  « tui-iili  it  il  and  tkall  uilh.  I 
a[i|>()inU(!  in  im\  (Iriural  (  )ri!i  r  NO.  21.  ilatitl  May  25,  a 
li()..r«l  ill'  railruaii  \\auc~  and  workini,'  t  diiditidii^  iDiiijio^id 
of  thnr  n'lirr-cntativf  lalxir  nun  and  three  rfprcscntativc 
railroad  liuii.  wlio-c  diit\  il  i-  to  luar  and  to  j)as>  upon  all 
pititions  and  coniplaiiii>.  I'viiy  ihiss  of  «.niplo\ics  or  pan- 
of  ila-si>  of  iinploycr-  wlio  fi»l  thai  tlu'v  have  iu>t  ground 
for  n^niplaint  under  tlu'  wauf  (Kt  i-ion  .>hould  >ui'niit  their 
ca>i'S  jin.ini'ily  to  this  Iniard  and  the}'  will  he  uiven  ju-t 
and  impartial  i  on^-ith  riti'ii.  ill*  Ann  ri<  an  luuplc  have 
ju>l  hevu  «alleil  u]>on  to  pa\  larutly  int  rrasL'd  friiirht  and 
pa>M'nm  r  ri-tis  for  tlu-  )iurpo>c  of  payinii  in  part  tin-  in 
(  rfa-c:d  \;aiir>,  amoiMitinu  li,  nio!>'  than  tlinr  hundrcil  mil- 
lion dollar-,  awarded  to  railroad  iniplnyir>. 

"Suppo-r  till'.'  -hould  irikr  ai.'ain>t  tlu-  i;ovininxiit  he- 
lau^e  tin\-  c|o  util  think  tluy  an  fairly  triatid  in  hiiuL: 
ttirci'd  to  |>ay  the>e  iui  iva.-t-  for  tin'  In  lu  lit  of  railroad  lahor. 
what  would  lia|tp«n  to  our  i  ouritry  r ,  Siippo-t-  that  railroad 
otTutT^.  .'houltl  >-trik»  liLrau>o  tluy  di>likc  tlu-  ordir-  ('f  the 
•ZoxernnHnt  aiid  -hould  n-fu-e  to  oIkv  th»m.  what  would 
hap|ien  to  •ilifm?  SuppoM-  thai  railruad  rmployrr-  -hould 
.-trike  aiiain-t  tlu  ik-ei.-ions  of  lluir  ^ovcrnnnni  and  hamper 
the  opiiation  of  the  railroad-  at  a  time  when  traii-portation 
i-  e— iiuial  to  prutu  t  tiu-  hundred>  of  thou-and-  oi  Ameri- 
lan  ho\-  luiv.  fmhiinii  *>n  tlu  oat'lle  luld-  of  I'urope  to  ?ave 
the  live-  and.  projierty  and  lihcrty  of  railroad  employcc- 
.-ervinu  lu  rt  at  home,  what  would  hajipeii  to  our  country?     •     ■ 

"The  Kaiser  would  jirohalily  -/it  it.  We- »amurt  all  ect 
cxaetlv  what  ve  want  in  tin-  \uirld.  imr  >  .m  ue  win  thi- 
war  unless  eaeh  and  ever\  liti/.m  i-  willin-:  to  -uhmit  to  the 
law-  of  the  land   and  to  the  deei>ion-  of  iho-e  in  authority. 

■•\\e  railroad  men  partieularly  mu-t  Ljive  un-wervin.^  and 
lo\al  support  to  our  novernnunt.  lU)  matter  what  our  indi- 
vidual view-  aiu!  di>appointnunl-  may  hi-,  relyini:  upon  a 
l";'.ir  luarini:  of  our  eoniplaiut-  and  the  ju-liie  of  our  eau-e 
anil  aeiejitinu  patriot!*  ally  the  nnal  deei-ion-  of  tho-e  in 
authoritv  wlu).  under  our  law-,  are  diar^'ed  with  the  re-pon- 
sihility  of  makini;  thetn. 

"AVhile  ni  the  (lerman  drive  now  •.:<iini:  on  tlu-  -on-  ot 
railroatl  nu-n  aiul  the  -on-  of  .\nurii  an-  m  e\ery  .la—  are 
dvini:  on  the  h.atle  field-  of  Iranee  to  -avi-  .\nuri(  a  alul 
di-moerai »  in  the  world.  >hall  there  In  fi.und  amon^:  u-  any 
man  i>r  -et  of  nun  who  are  unwillim:  ti-  -airifne  -(inu-thini: 
of  their  p»r-onal  views  and  individual  de-ircs  to  >ui>port 
.\nu-ri»  a"-  lun.es  whi>  are  making'  the  .-upreme  .^aerifue  lor 
us?  1  earnc-tly  ho|>e  that  from  oiic  end  of  thi>  u'reat  laiul  to 
the  other  it  may  luver  l.i-  -aid  atiain  di.i!  an\  railroad  man. 
olTieer  or  eniphnee,  was  j«o  impatriotii  a-  to  -irike  against 
his  own  government  when  it  i-  in  the  mid-t  of  the  mo-t 
perilous  war  of  all  hi-tory.  ll  i-  ihe  hiudu-t  duty  of  jiairi- 
otic  men  to  remain  at  their  i)o-t-  with  the  railroad-,  when 
tliev  are  so  uruentiv  lueded  for  the  sat'ety  of  the  ei.untry. 
and  to  nlv  upon  the  hoanl  of  railniad  wat'es  and  working 
condition-  anil  the  (hn-i  tor  uenenil  fur  the  just  consideration 
of  their  elaim-.  1  am  >ure  that  1  can  <  ount  upon  you  to 
imnu'diatelv  virile  upon  yt)ur  men  hy  win-  the  wi-doni  and 
|)atrioti-m  of  the  lour.-e  1  have  suizizested." 

I.MtoK    Ki:i'KI  SFNT.\TIVi:S    MAKl-".    DIAIAM'-^ 

On  June  .->  rejin-cntativc-  of  .^ntt.noo  railway  -hoip  nun 
ajipeari-d  I  iforx.-  the  lioanl  ol  Raikoad  W  a.ues  and  Working 
("o!uiition-  with  ,1  n(|ue>t  for  a  mininumi  wage  of  7.^  i  ents 
M\  hour  ft-r  Ui.;.  h'ni>l-.  l>Uuk>niiths.  .<lu-»-t  nu-tal  worker-, 
electricians  and  car  men  with  four  years  or  more  cxperieiue. 
anil/IioiK'rn.iakers.  an.i  a  minimum  of  ?u' 4  cents  for  car 
nun  w  i:h  K--s.  than  four'  year.-  e-:perience.  The  eightdiour 
standard  day  Arasrerjuc-ted,  si,\  day-  wi-rk  a  wci-k  an<l  t'm. 
antl  a  half  for  (ivi-rtinie:  the>e  dennnd-  repn-entinu  an  in- 
cre;; -     >  f    .!  i!Ut   4ii  ju-r  (i-nt  ahove  e\i-ting  wages. 

Director  (ieneral   M<  .Vloo  later  i— ued  (kneral  OnK-r  No. 
20    tn-atinu'    a    1  oninii  — i«in    ti>   l>e    knuwn    a-    Railwa\-    Board 


of  .\dju-imein  No.  J  to  ctm-i-t  of  12  memher-.  six  to  be 
-1  lei  ted  li\  the  regional  direitor-  and  one  lac  h  hy  the  chief 
<Aeeuti\e  otTieer  of  tlu-  Railway  l-anplo\ees'  Department  of 
the  .Xnu-rican  I-"ederation  of  I.ahor:  the  Intcrnatioiuil  .\-so- 
<  iation  of  Maihini-t-:  the  International  linttlurhood  of 
lloilerniaker-.  ln>n  ."^hiphuilders  aiul  Heljiers  of  America: 
the  Intern. itional  lirotlu-rhoiKl  of  lilai  k-mith^  and  Heljnr-: 
tlu-  llnitherhcod  uf  Railway  ("armen;  the  Amalgamated 
Sheet  .Metal  Worker-"  International  .\lliance.  aiul  the  In- 
ternatiiaial  Uniiherluind  of  h'.lei  trieal  Workers.  This  hoard 
will  adju-t  all  1  ontn»ver-ie-  gn)wing  out  of  the  interpreta- 
tion or  a|i|)lii  ation  of  tlu-  provision-  of  wage  ."Schedule-  or 
.lgreenu•nt^  whieh  ari-  not  promptly  adju-ted  hy  tlu-  oflu  ial- 
aiid   I  niployee-  of  the  mad-  operated  hy  the  government. 


Tlll^  KAIIW  AV  INDISTRIAL  ARM^  *i )  •; 

m  w.  s.  (:arti:k  -.    -  -'.■.■:. 

\\\  are  told  l.y  tho-e  who  know  that  it  re(|uires  four  tons 
of  -hip|iini;  to  tnaintain  one  .\merican  -ohlier  in  Trance. 
We  .ire  told  \>\  tho-e  whu  are  determiiu'd  to  win  the  war  that 
l-y  the  spring  campaign  of  I'M 9  wi-  will  have  more  than  two 
million-  of  mir  hoy-  ""over  there.""  and  a-  the  war  |inmre>ses 
nuire  and  more  -hip-  will  he  n-i|uireil  to  tran-|ioit  ai  ro>-  sea 
food  aiul  munition-  with  which  to  maintain  our  t'lghtinL' 
force.  Not  onl\-  the  wiiming  of  the  war  dejjcnd-  upun  thi- 
ci-a.-eless  tlow  fn)m  our  farm-  and  our  factories  to  the  hattle 
front,  hut.  without  it.  the  men  we  -end  to  France  in  freedom's 
I  aii.-e  will  he  -acririced. 

When  we  talk  of  tlii-  >tuiiendou-  movement  of  war  -u[">- 
plies  We  Seem  to  think  only  of  ships,  hut  little  thoUi.'hi  i- 
given  to  the  fait  that  Upon  our  railmails  these  -hip-  nni-t 
dipeiul  for  cargoe-  and  hunker  loal.  The  rea-on  that  we 
have  luit  more  fully  recogni/ed  this  fact  is  hecau-e  herelo- 
I'ore  the  lajKuity  of  our  railroads  has  exceeded  that  of  nur 
-hi|i<.  We  read  from  day  to  day  of  the  splendid  develop- 
nu-nt^  iif  the  -hiphuilding  indu-try,  and  the  day  i-  not  di-tant 
when  our  ports  will  he  crowded  with  ships  in  readiiu--  to 
|)erform  their  part  in  this  great  transjiortation  prnhlem. 
When  that  day  i  onies  we  railroad  men  will  have  a  rude 
awakening.  Xo  longer  may  we  conduct  our  hu-iness  affairs 
and  maintain  our  londitions  of  lahor  as  in  the  days  of  peace. 

Without  }ielding  their  laudahle  ]»urpo.-e  to  limit  a  days 
work  to  eight  hour-  when  thi<  war  is  over,  the  .American 
working  peo]»le  mu>t  now  work  a-  long  each  da\  as  the  war- 
lu-i  i--sities  demand.  <  ompatihie  with  their  phxsical  well-l.eini:. 
So  lung  a-  hrother-  and  sons  of  .\merican  workinu  people 
an-  dying  in  Fraiue  for  our  lihertx  luine  of  us  will  lu-itate 
-hort  r)f  our  greatest  effort.  Ikisincss  men  must  no  longer 
jtf"ot'it  out  of  our  i<)untr\-'s  misfortunes,  (ireat  wealth  ac- 
I  umulated  during  tin-  war  will  not  he  the  pri;duit  of  patriot- 
i-m.  With  million-  ot'  men  now  under  arm-  in  France,  with 
thou-and-  of  shi|)S  ready  for  cargoes  and  hunker  coal,  r.dl- 
n)ad  men  will  soon  realize  that  truly  they  are  a  comi)onejit 
part  of  the  .\merican  expeditionary  forces.  In  fact,  they 
.lie  now  a  Lzreat  iiulu-trial  arm\.  Their  failure  to  maintain 
an  etTuient  liiu-  of  traii.-portation  will  cause  ships  to  lie  idle 
in  i;ur  harhor-  and  deprive  our  hattle  line  of  nuinition-  and 

food.  :'"".." 

A  hreakdown  in  the  eftlciency  of  our  railroads  here  wlien 
the  crisis  con.es  will  he  no  les-  di.-a.-trous  tlc.n  a  rout  of  one 
of  our  arm ie-  in  the  u'reat  hattle-^  that  nin-t  hi  fought  l»efore 
the  war  is  won.  1  shall  not  attempt  to  tell  en  h  railroad  man 
what  he  should  do  to  avert  the  j)0-sihle  collap-e  of  our  trans- 
jtortatio-n  .=\stem  when  it  is  put  to  a  crucial  te-t.  I-'-aih  and 
everv  railroad  m;in's  conscience  will  tell  him  that. 

I  know  that  the  railroad  employes  of  this  country  will  juit 
he  laikinii  in  the  perfonnaiu  i"  of  their  duty  to  the  nation 
.uidju  tho*e  who  go  acn»s  the  -ea  to  w'n  or  die. 

*.\li*tr.T-t^of  ft  fiiippV  rTisTTiJcil   at  thp.  recent   r.>H'v<>fUionpf.  the   Ifiiler: 

Tiifi-  ii:il     Ri1Ia<:iv  .  I' w'1     .>««.W'i.T|ir.H;  -  '',   .\  ,        " .-     -  .' •        -":..■;.."„ 


SAI'I.  I  \'  of  train  operation 
nan(i-  oi   Uraki- Vquijtini'iu 
were  tin-  ki\    notes  of  tlu 
tion   i)i  till-  Air    ilnikr  A-.-oi  iati 
at  till    \[iiW\  Winton.  (livcland 
Over  2(Mi  nn'mlttr-  atiiiidcd.      Morninu  and  afttTnor)n  sc?- 


■nt  kaiuro  \\\r«.-  eliminated 
I)rc>cnted  in  Xwn  day* 
supervisor  of  air  l.rake-  of 


ions  weri'  luld  and  all  anui-eni 
so  that  all  llic  j)apers  niiylit  be 
The  president.  C.  H.  Weaver 
the  New  York   Central  l.iius   \,ost   of  Buffalo,   in   opening' 
the  ronvention.  spoke  in  part  as  follows: 

I'kl  -Iltl  \  I's  AI»I»RI  ss 

At   tlii-   umi-ual   t.nie.   ulieii 
-III  h    i:reat    demand    and    tran>| 
there 

re|>air   work.      '\'h']>   i>   a   !,'rave 

iiislory  of  our  a>-iH  iati<.n  ean  tlie  air  lirake  man  be  ot   sueli 

vital   importance  to  hi-   eonijianv  a>  at  the  jiresent   period 

1)\    -eeiUL.'  tiiat   .ill  air  hrake  work   i^  properle  performed  and 

iirhted    or    inijiroperly   done 
lela\-    t<»    traftu     and    even 


At  no  time   in   the 


ar-  and  loromoiives  arc  in 

oriation    pres>ure    is    severe. 

1-   nalurall\    a    teiidemx    t<|»   -liuht   air   hrake   te-t.-   and 

error. 


no    material    wasted.  ,     Work 
whiih     mean 


ind  eeononn  m  the  ma:ntc- 
to  nnet  war  time  londitions 
twenly-fifth  annual  (onven- 
iii.  I  he  meetiriL:  wa-  heUl 
()..  on   Mav   7  to  ''.    I'nS. 


lU-  air  l.rake  i  luhs  throuszh- 


( au-es     failure 
di.sistei . 

I  would  >u,i:pe>l  that  the  vari( 
out  the  »oui)tr\  havi'  their  >e(rejlarii>  net  in  toueh  with  the 
seiretarx  of  the  Air  lirake  .\-mk  iation.  to  the  end  that  there 
nia)  lie  a  |)erteet  i()-o|'eration  h  tweiii  tlu'>e  various  organi- 
zation- and  our  a--oi  iation.  In  th's  wa\  nianv  suhjcets  niav 
1r'  taki-n  up  l>y  the  elul»-  ano  thre-hed  out  hi'fore  beinc; 
|)ri-enti'd  to  the  a.--oeiation. 

MK.    >r.ACn.\I.\"S    .ADDKKSS 

r)urin<r  the  opiiiinn  ses-ion  of  the  convention.  D.  R. 
.Ma(  H.iin.  suj)er;iuendent  of  motive  power  of  the  Xew  York 
Central  ij'nes  we-t.  addressed  the  a.-sociation.  A  brief  ab- 
stract ol   hi-  addn--  i-  izivi'n  below. 

.\  <|ue-tion  that  i-  more  important  than  any  other  thing 
confront  ni:  u-  a;  the  jire.-ent  tinx-  is  the  maintenance  of 
the  air  brake  ci|u'pmenl  on  freight  cars.  The  maintenance 
of  the  jiipiiiL:.  vvlinders.  conncction.s,  etc.,  on  freight  car 
e(|uipm<  nt  in  thi-  '  <'untry  has  been  given  much  less  than 
the  (k-  i\d  am(;um  of  attention,  and  wiiile  we- have  started 
ah.nu  tlu  right  line  toward  imjirovcment,  we  are  not  yet 
to  tluit  it)int  of  eftu  iency  in  tire  matter  of  maintenance  that 
i-  de-;!ai.'ie  for  tlie  jii-  per  hantlbng  of  the  freight  trains 
of  the  present  day.  This  is  the  tleld  wherein  the  greatest 
inipnra'inint  can  be  mnde  b\-  ihi>  a>-o(iati(>ii  and  it-  num- 


ber-, staitered  all  over  tin-  oiuniry  as  the>  are.  A  lon- 
ceried  campaign  in  the  m. titer  ni  prof»cr  pipini:  m.iimeii.nue, 
cylindi  r  .md  trij.le  valve  ileaninu:  and  shu  k  udju>tMii:  will 
bring  -uch  sati>!\utor\-  resuh.-  a-  k*  warrant  any  t\iKiidi- 
ture  that  m.i\  \>v  ni(e--ary  tt)  that  end. 

SLACK  ACTION  I.N  L<).N(;  PASSKNiJIH    Ik  MNS 

Slack  action  >ho<  k-  ma\  Ik-  pnxluce«l  b\  (a)  shuttini:  off 
the  eiigini' thr(;ttle  <jui(kly  and  a]ipl\ing  the  enizine  and 
train  brake-  -omewhai  heavily:  (b)  apjilying  the  cIilmik' 
brake-  and  then  the  train  brakes;  (*•)  train-  with  brak* 
conditi(in>  that  jtroduce  effective  braking  power  on  the  enirine 
and  head  cars  in  adv.ince  of  the  rear  cars;  (d)  cars  in  a 
train  having  a  hnver  peri  en  t  age  of  brakini:  [Mmer  ih.m  the 
balanie  ot  <  .ir.-.  whiJi  may  be  due  to  their  being  lo.ided  in 
onv  case  and  empi\  in  another:  (e)  inability  to  produ<e  a 
low -brake  cylinder  procure  in  the  beL'innin'j  of  a  brake 
application. 

Ihe  -everity  of  .my  >h(H  k  produced  from  the  .d.u\i  will 
dejHiid  upon  the  degree  in  whiih  any  of  the  alK.ve  men- 
tioned leatures  e\i-t.  the  number  and  weight  of  car-,  rate 
(»t  -|iie<l.  an<l  amount  an«!  rate  of  prcxlucing  brake  <\linder 
j.re-.-ure.  Kven  though  all  the  above  condition-  d<»  exi-t. 
with  the  exception  of  (e).  if  the  engineer  so  manipulate- 
the  brake  tiial  light  I  mike  lylindir  pre--ure  will  U'  <»btaiucd 
when  the  biakt  .qiidicition  is  lirst  .started,  any  slatk  action 
that  dcK-  CKcur  will,  of  course.  ««(ur  -lowh.  and  will  not 
be  notice.dile  in  the  form  of  sIkm  ks.  On  the  .ither  hand,  it 
it  is  impossible  for  the  cn.sincer  to  control  tlie  brake  cylinder 
pressure  in  the  beginning  of  the  brake  application,  to  pro- 
vide for  a  >low  niovenient  of  the  slack  in  the  train,  it  i> 
necessary  to  .-o  mo«lii"y  the  other  featuro  that  the  handling 
by  the  engineer  wdl  produce  satisfactorv  n-uhs. 

Where  slack  aition  occur?  with  uniform  i)iston  travel.  an<l 
-luKks  are  produced  during  brake  aj)plications.  it  mav  U- 
brought  about  by  the  brakes  in  on.-  in«l  of  the  train  .ipplv 
ing  eft'ectively  in  ailv.mce  of  the  brakes  (.n  the  other  end.  or 
by  great  difference-  in  the  jKRentage  of  braking  pow^.  on 
different  cars  throughout  the  train. 

Increasing  the  jiercentage  of  i^rakiiig  power  on  the  lo.(, 
motive  and  al-o  r n  the  loaii  carryiitit  can<  niiyhi  prevent  the 
-lack  running  fiut  in  the  furm  of  jei-ks.  but  at  very  low 
speeds  it  vvouhl  in. Tea -e'  the  tcn-lenc  v  for  a  colli-ion  be- 
tween the  head  end  and  rear  end  of  the  train  unless  [Provision 
was  made  to  apply  the  brake  so  4'Av1v  that  the  slack  action 
would  not  Ik'  notieeablei 

\VTe;:.-  .vndilien-  arc.;sudj  th.tt  heavy  brake  applications 
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produce  unsatisfactory  results,  it  is  the  practice  to  slightly 
increase  the  time  in  which  the  slop  is  made,  by  graduating 
the  brake  on  through  light  reductions  when  the  application 
is  first  started;  instead  of  attempting  a  stop  in  thirty-five  to 
forty-five  seconds,  the  time  is  increased  to  about  sixty  sec- 
onds. This  provides  ample  time  to  avoid  any  noticeable 
slack  action. 

A  form  of  foundation  brake  gear  can  be  employed  which 
will  permit  of  a  longer  piston  travel  than  is  conmion  with 
the  single  shoe  type  if  the  truck  construction  is  such  as  to 
jKrmit  of  its  application.  This  can  be  depended  upon,  with 
automatic  slack  adjusters,  to  maintain  the  piston  travel  at 
practically  eight  inches  without  greatly  increasing  the  run- 
ning piston  travel  over  the  standing  piston  travel,  thus  insur- 
ing a  low  brake  cylinder  pressure  in  the  beginning  of  brake 
applications,  regardless  of  the  speed  at  which  the  train  is 
running. 

With  the  single  shoe  type  of  foundation  brake  gear  the 
pi-ton  travel  may  be  five  inches  with  60  lb.  in  the  brake 
cylinder.  When  the  car  is  running  at  a  high  rate  of  speed, 
60  lb.  brake  cylinder  pressure  increases  the  piston  travel  to 
eight  inches.  At  a  rate  of  speed  from  six  to  eight  miles  per 
hour,  a  10-lb.  brake  pipe  reduction  may  not  produce  more 
than  four  inches  piston  travel,  and  the  cylinder  pressure 
obtained  for  this  reduction  will  be  from  30  to  35  lb.,  or 
twice  as  much  as  should  be  obtained  if  the  piston  moved 
out  to  eight  inches.  Under  such  conditions  it  is  necessary 
to  provide  an  increased  brake  cylinder  volume  in  order  to 
permit  of  a  low  brake  cylinder  pressure  being  obtained  in 
the  beginning  of  brake  applications;  or  to  reduce  the  auxil- 
iary reservoir  volume  so  that  the  proportion  of  the  auxiliary 
reservoir  and  brake  cylinder  will  be  such  that  a  low  brake 
cylinder  pressure  will  be  possible. 

If  it  is  necessary  to  maintain  the  same  stopping  distance, 
provision  must  be  made  to  augment  the  auxiliary  reservoir 
volume  so  that  after  the  brake  application  advances  suffi- 
ciently to  provide  for  the  movement  of  the  slack  in  the  train, 
a  higher  cylinder  pressure,  or  a  higher  rate  of  brake  cylin- 
der build-up  must  be  provided  for,  in  order  that  the  final 
Ijraking  power  will  be  sufficient. 

If  it  is  necessary  to  provide  short  stopping  distances  for 
low  speeds,  when  the  cylinder  volume  and  reservoir  volume 
are  out  of  proportion,  simultaneous  application  of  the  brakes 
throughout  the  train  must  be  provided  for. 

If  it  is  impossible  to  maintain  the  piston  travel  sufficiently 
long  to  provide  for  brake  flexibility  and  brake  shoe  clearance, 
on  account  of  the  action  of  automatic  slack  adjusters,  it 
would  be  necessary  to  move  the  slack  adjuster  connection 
towards  the  non-pressure  brake  cylinder  head  to  provide  the 
desired  increased  travel.  Where  excessive  false  piston  travel 
interferes  with  the  maintenance  of  the  desired  piston  travel 
it  would  be  necessary  to  provide  additional  movement  for 
the  brake  piston  before  striking  the  non-pressure  cylinder 
head. 

If  existing  types  of  brake  operating  equipment  are  to  be 
maintained  intact,  the  foundation  brake  gear  must  of  neces- 
sity be  modified,  and  any  change  should  contemplate  a  brake 
gear  that  will  provide  the  minimum  amount  of  false  piston 

travel. 

Taking  into  consideration  the  present  conditions  with  re- 
gard to  brake  equipment,  it  is  necessary  that  instead  of 
applying  the  brakes  to  their  maximum  in  one  continuous 
reduction,  the  reduction  should  be  made  so  that  the  brake 
application  will  be  gradually  produced.  Enginemen  cannot 
generally  be  depended  upon  properly  to  carry  out  instruc- 
tions with  reference  to  brake  manipulation,  and  the  brake 
application  should  be  automatically  timed  so  that  the  engi- 
neer is  able  to  build  up  the  brake  cylinder  pressure,  or  the 
braking  power,  at  a  fixed  rate  to  some  predetermined  point 
in  the  application,  and  that  this  rate  be  dependent  upon  the 


operating  conditions  obtaining  on  each  railroad.  Modifying 
the  service  brake  by  increasing  the  brake  cylinder  volume  or 
by  reducing  the  reservoir  volume  can  be  compensated  for  by 
increasing  the  brake  pipe  pressure. 

Where  the  single  shoe  type  of  foundation  brake  gear  is 
in  common  use,  and  it  is  the  practice  to  run  the  piston  travel 
short,  necessary  shoe  clearance  is  not  obtained,  with  the  result 
that  a  great  many  brake  shoes  are  rubbing  the  wheels  hard 
when  the  brakes  are  released.  This  increases  the  difficult}' 
of  starting  the  trains  over  what  would  obtain  if  ample  shoe 
clearance  was  provided  on  all  cars.  Increasing  the  piston 
travel  to  provide  more  flexibility  for  the  service  brake,  auto- 
matically increases  the  shoe  clearance  with  a  consequent 
reduction  in  slack  action  and  in  the  power  necessary  to  start 
and  propel  the  train.  Increasing  the  piston  travel  also  auto- 
matically reduces  the  difficulty  of  releasing  brakes,  because 
it  necessitates  slightly  heavier  applications  to  produce  effec- 
tive braking  power.  Heavier  applications  of  the  brakes  tend 
to  insure  against  the  difficulty  in  starting  trains  which  arises 
when  stops  have  been  made  from  low  speeds  with  light  brake 
applications. 

At  the  Atlanta  convention  an  attempt  was  made  to  draw 
a  distinction  between  inherent  and  contingent  limitations  in 
brake  equpiment  for  passenger  service.  It  will  be  agreed 
that  maintenance  and  manipulation  are  contingent  limita- 
tions, and  that  each  should  be  kept  up  to  the  highest  order 
of  efficiency.  But  it  is  our  duty  to  recognize  and  extend  the 
fundamental  limitations  to  obtaining  the  train  operation  we 
should  have.  It  only  remains,  therefore,  that  those  con- 
cerned give  the  matter  sufficient  consideration  to  evolve  from 
the  principles  here  suggested  an  equipment  which  will  pro- 
duce satisfactory  results. 

The  report  was  signed  by  G.  H.  Wood,  chairman;  H.  L. 
Sandhas,  M.  E.  Hamilton,  Mark  Purcell,  H.  F.  Wood.  L.  S. 
Ayer,  T.  F.  Lyons,  L.  P.  Streeter,  M.  S.  Belk.  W.  J.  Hatch, 
C.  H.  Rawlings,  J.  .\.  Burke,  R.  C.  Burns  and  Wm. 
Spence. 

DISCUSSION 

In  the  discussion  of  the  report  it  was  brought  out  that 
the  Santa  Fe  had  reduced  break-in-twos  to  seven  or  eight 
last  winter  from  a  total  of  75  to  100  during  the  preceding 
winter,  by  making  changes  in  the  brakes  along  the  lines 
suggested  in  the  report.  An  expedient  not  mentioned  in 
the  paper,  which  has  been  adopted  on  some  roads  for  pre- 
venting excessive  shocks  from  the  slack  run-in  on  long  pas- 
senger trains,  is  the  application  of  the  brakes  before  closing 
the  throttle.  This  practice  has  met  with  considerable  suc- 
cess, in  that  it  prevents  the  too  rapid  retardation  of  the 
locomotive  and  front  end  of  the  train,  thereby  reducing  the 
velocity  dift'erence  between  the  cars  in  different  parts  of 
the  train  during  the  time  required  to  build  up  braking  power 
throughout  the  length  of  the  train. 

VV'alter  V.  Turner  called  attention  to  the  facts  that  the 
initial  brake  pipe  reduction  in  the  application  of  the  brakes 
should  never  be  less  than  seven  pounds.  Less  than  this  will 
not  insure  the  application  of  all  the  brakes  in  the  train, 
some  applying  and  some  failing  to  apply.  In  case  the  initial 
reduction  is  not  followed  up  with  an  additional  reduction 
before  releasing,  some  of  the  brakes  which  are  applied  are 
apt  to  fail  to  release,  unless  a  reduction  of  seven  pounds  or 
over  has  been  made.  Mr.  Turner  advocated  the  testing  of 
the  brakes  with  15  lb.  in  the  cylinders  and  the  adjustment 
of  the  piston  travel  to  seven  inches,  rather  than  with  a  pres- 
sure of  60  lb.  and  eight  inches  piston  travel.  He  pointed 
out  that  it  is  not  with  the  maximum  pressures  that  the 
damage  is  done,  but  with  the  low  cylinder  pressures  which, 
owing  to  improper  piston  travel,  may  be  two  or  three  times 
as  high  as  they  should  be.  If  a  piston  travel  of  seven  inches 
is  secured  with  15  lb.  in  the  brake  cylinder,  it  will  be  im- 
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pos.sible  for  the  engineer  to  damage  the  train  through  lack 
of  extraordinary  skill  in  manipulation. 

THE  SAFE  LIFE  OF  AN  AIR  BRAKE  HOSE 

At  the  1917  convention  the  committee  was  instructed  to 
continue  their  investigation  for  another  year.     For  the  1918 


Table  I — Record  of  Inspection  of  25,000  Air  Hose 


Grour 
No. 


3 
4 
5 


Xo.  hose 
inspected 

&99 
.  S.OOO 
.  5,026 
.  6,000 
.    5.07S 


Tibial'  and  average.  25.000 


Xo.  found 
porous 

93 

728 

224 
2,806 
1,215 

5,066 


Average 
Per  cent        life  of  porous 
hose  porous  hose  in  months 

10.37  26.3 

9.1  32.9 

4.0  26.5 

46.0  28.5 

20.2  29.3 


18.1 


28.7 


report  matter  of  porous  hose  has  been  considered.     Records 
were  obtained  of  25,000  air  hose  in  service.     These  were 


Every  member  is  well  aware  of  the  detrimental  effect  of 
brake  pipe  leakage,  but  it  is  possible  that  due  weight  may 
not  be  given  to  the  effect  a  few  porous  hose  in  a  train  may 
have.  One  of  the  committee  caused  five  trains  to  be  tested 
for  leakage,  inspected  for  porous  hose,  and  again  tested  for 

Taei.e  II — Effect  of  Pobous  Hose  on  Train  Pipe  Leakage 

Leakage 
Leakage  per  minute 
Train  before  testing  for 

Xo.  porous  hose 

1 15  lbs. 

2 18  lbs. 

3 20  !bs. 

4 12  lbs. 

5 14  lbs. 

leakage,  after  the  porous  hose  had  been  removed.  The  train 
in  each  case  consisted  of  65  cars,  iind  therefore,  represented 
132  hose,  exclusive  of  those  between  the  engine  and  tender. 
The  results  obtained  from  these  tests  were  as  shov^Ti  in 
Table   II. 


No. 
found 

bose 
porous 

per  minute 
after  remoTing 
ing  porous  hose 

6 
5 

8 
6 

7 

7  lbs. 

8  lbs. 
6  lbs. 
6  lbs. 
r  lbs. 

C.  H.  Weaver  (N.  Y.  C.) 
President 


F.  J.  Barry  (N.  Y.  O.  A.  W.) 
Vice-President 


C.  W.   Martin   (P.   R.   R.) 
Vice-President 


M.    Nellis    (Westinghouse    Air 
Brake    Co.),    Secretary 


Otto    Best    (Nathan    Mfg.    Co.) 
Treasurer 


inspected    in   Jive  different   groups,   and   data   in   regard   to 
them  is  given  in  Table  I. 

As  was  found  last  year,  the  average  life  of  the  air  hose 
still  in  service  was  considerably  less  than  that  of  those  which 
were  found  burst  or  porous,  this  being  due  to  the  fact  that 
hose  insj)ected  did  not  burst  until  they  were  in  service  an 
average  of  28^  j  months,  and  might  reasonably  be  exjjected 
to  burst  at  any  time  after  that  leng'.h  of  service.  Comparing 
the  average  life  of  the  porous  hose  with  the  average  life  of 
burst  hose  as  inspected  last  year,  there  is  only  a  difference 
of  two-tenths  of  a  month. 


It  is  evident  that  a  vast  improvement  was  brought  aljout 
l)y  inspecting  these  trains  for  and  removing  porous  hose,  and 
yet  the  average  number  found  porous  in  five  trains  was  only 
4.85  per  cent  of  the  total  number  of  hose  in  the  train.  Re- 
membering that  of  all  hose  inspected,  the  general  average 
found  porous  was  about  18  per  cent,  we  may  begin  to  realize 
the  handicap  under  which  our  enginemen  and  inspectors  are 
working  and  also  the  outbound  terminal  delay  due  to  inaud- 
ible brake  pipe  leakage  in  the  porous  hose. 

The  committee  recmnmends  that  a  system  of  inspection 
and  soap  suds  tests  on  repair  tracks,  at  least,  for  the  pur- 
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pose  of  detecting  and  removing  from  service  all  porous  hose. 
The  benefit  to  be  derived  from  this  was  quite  noticeable  on 
one  railway.  It  was  found  that  while  the  percentage  of 
porous  hose  ran  very  high  at  the  beginning,  it  gradually 
lessened  until  within  two  months,  it  was  reduced  to  such 
a  point  that  only  2  per  cent  of  the  hose  tested  were  found 
jwrous.  It  was  also  noticed  that  outbound  terminal  air 
brake  delays  decreased. 

In  order  to  lengthen  the  life  of  air  brake  hose  and  reduce 
hose  expense  the  railroads  must  do  one  of  three  things: 
either  put  into  effect  a  rule  which  will  cause  the  hose  to  be 
parted  by  hand,  buy  a  guaranteed  hose  from  the  manufac- 
turer, or  take  up  the  use  of  properly  constructed  braided 
hose.  The  two  latter  items  slightly  increase  the  first  cost 
of  hose,  but  reduce  the  ultimate  cost,  while  for  the  first  item 
it  is  an  open  question  whether  or  not  any  rule  which  de- 
mand.^ the  parting  of  hose  by  hand  can  be  universally  en- 
forced. 

Under  present  conditions,  notwithstanding  the  fact  that 
some  hose  have  shown  a  very  long  term  of  service,  we  cannot 
depend  on  the  average  hose  remaining  in  service  for  a  longer 
period  than  28^  months.  After  that  period  great  numbers 
of  hose  are  pKjrous  and  liable  to  burst  under  normal  pressure 
at  any  time. 

The  report  was  signed  by  M.  E.  Hamilton,  chairman; 
George  W.  Noland,  Joseph  W.  Walker,  M.  S.  Belk. 

DISCUSSION 

The  principal  point  brought  out  in  the  discussion  of 
this  paper  was  that  the  most  common  cause  of  the  destruc- 
tion of  air  brake  hose  is  the  failure  to  part  the  hose  by 
hand  before  the  cars  are  separated.  That  the  automatic 
parting  of  the  hose  coupling  is  a  severe  strain  upon  the  hose 
is  evidenced  by  the  fact  that  this  often  results  in  pulling 
out  or  breaking  off  the  train-pipe.  The  difficulty  in  over- 
coming this  source  of  hose  destruction  lies  in  the  impossi- 
bility of  enforcing  the  rule  for  yardmen  and  trainmen  to 
part  the  hose  by  hand.  The  only  other  solution  suggested 
was  to  put  insf)ectors  on  to  cut  all  the  hose,  a  practice  which 
is  followed  in  many  places.  It  was  suggested  that  the 
money  spent  in  this  way  would  be  returned  many-fold  by 
the  reduction  in  the  cost  of  brake  hose  renewals  and  re- 
pairs. 

The  association  adopted  a  motion  recommending  to  the 
Train  Brake  and  Signal  Committee  of  the  Master  Car 
Builders'  Association  that  the  safe  life  of  an  air  brake  hose 
be  placed  at  28  months. 

PREPARING  AIR  BRAKES  AT  TERMINALS 

Insinuation. — The  brake  cylinder  and  auxiliary  reservoir 
should  be  bolted  to  the  most  rigid  portion  of  the  underframe 
and  all  points  of  fastening  should  be  equally  rigid  to  avoid 
twisting  or  cramping  strains.  Air  brake  piping  should  be 
securely  clamped  to  prevent  shifting  when  cars  are  subjected 
to  shocks.  This  will  avoid  many  broken  or  distorted  cross- 
over pipes,  loose  pipe  joints  and  other  causes  that  produce 
excessive  leakage. 

Maintenance. — It  is  not  necessar>-  that  the  men  in  charge 
of  air  Vrake  maintenance  be  able  to  trace  the  course  of  the 
air  thro^igh  all  the  valves  or  know  the  size,  location  and  duty 
of  the  ports  and  passages,  but  the  test  rack  operator  and  the 
men  doing  the  repair  work  should  have  sufficient  knowledge 
to  tell  what  effect  an  ordinary  defect  will  produce. 

If  the  man  in  charge  is  to  be  successful  in  supervising 
air  brake  work  he  should  know,  when  a  triple  valve  is  ap- 
plied to  a  car,  that  it  has  been  properly  repaired,  cleaned 
and  tested  and  is  suitable  for  service.  A  brake  tested  by 
making  a  service  application  at  the  proper  rate  will  often 
fail  to  apply  or  remain  applied,  while  if  tested  by  making 
the  reduction  at  an  excessive  rate,  but  less  than  required  to 
produce  an  emergency  application,  llie  brake  will  apply  and 


remain  applied.      Hence,  the  importance  of  testing  brakes 
with  a  service  reduction  at  the  proper  rate. 

There  is  no  economy  in  re-applying  triple  valve  gaskets 
that  have  become  hardened,  cracked  or  disfigured  so  that 
they  are  likely  to  cause  leaks,  as  the  extra  labor  involved 
in  removing  them  will  more  than  equal  the  cost  of  new 
gaskets. 

The  application  of  levers  of  improper  dimensions  and 
proportions  cause  brake-rigging  failures,  slid  flat  wheels, 
improper  and  unequal  braking  power.  Changing  brake 
shoes  without  readjusting  the  piston  travel  is  often  the  direct 
cause  of  slid  tlat  wheels  and  break-in-twos.  Permitting  cars 
to  leave  shop  or  repair  tracks  without  hammering  and  blow- 
ing out  the  brake  pipe  is  not  treating  the  triple  valve  on 
the  car  or  other  cars  in  the  train  in  a  manner  conducive  to 
good  operation.  Applying  triple  valves  to  cars  without  first 
seeing  that  branch  pipe  strainers  are  inserted  and  in  good 
condition,  and  failure  to  clean  out  dirt  collectors  at  proj)er 
intervals  causes  numerous  triple  valve  troubles. 

A  brake  cylinder  cannot  be  properly  cleaned  without  re- 
moving the  expander  ring.  An  egg-shaped  expander  ring 
applied  to  a  brake  cylinder  will  soon  wear  packing  leather 
through  at  the  point  where  it  bears  heaviest  against  the 
cylinder  wall.  A  car  which  leaves  the  repair  track  without 
having  retaining  valve  and  piping  tested  stands  a  good 
chance  of  being  set  out  for  air  brake  work  if  required  to 
operate  under  grade  conditions.  Testing  a  retaining  valve 
without  ascertaining  that  both  exhaust  ports  are  open  is  in- 
viting slid  flat  wheels  and  brake-burn  wheels. 

These  illustrations  of  improper  repairs,  careless  testing 
and  poor  maintenance  convey  some  idea  of  the  importance 
and  value  of  a  man  in  charge  of  maintenance  who  properly 
supervises  the  airbrake  work.  The  fact  that  a  railroad  em- 
ploys an  air  brake  instructor  or  supervisor  to  have  general 
charge  of  the  air  brake  department,  does  not  in  any  way 
relieve  the  man  in  charge  of  maintenance  of  the  responsi- 
bility of  knowing  absolutely  that  the  air  brake  work  of  the 
men  under  his  super^•i5ion  is  of  the  proper  character.  In 
the  case  of  the  repair  man  in  the  car  department,  this  duty 
falls  upon  the  car  foreman.  The  car  foreman  should  ob- 
tain all  assistance  and  instructions  possible  from  the  air 
brake  instructor  and  encourage  the  men  under  him  to  do 
likewise. 

Initial  Inspection  Test. — Cut  in  brakes  on  all  cars  not 
carded,  and  see  that  all  air  brake  ];arts  and  piping,  as  well 
as  foundation  brake  rigging,  are  m  place,  properly  located 
and  in  good  condition.  Care  should  be  taken  to  examine 
train  pipe  for  rusted  or  worn  places  at  the  body  bolster, 
for  defects  or  corrosion  at  the  angle  cock  nipple,  and  for 
condition  of  the  retaining  pipe  at  the  end  sill  bend.  Brake 
pipes  should  then  be  blown  out.  The  brake  system  should 
then  be  charged  to  at  least  70  lb.  and  inspected  for  leakage, 
to  see  that  pipe  clamps  are  in  place  and  that  nuts  on  bolts 
holding  cylinders  and  reservoirs  are  tight.  Leaky  angle 
cocks  and  porous  hose  should  be  removed  and  replaced  with 
hose  and  angle  cocks  that  have  been  tested  in  the  air  brake 
room. 

Retaining  Valve  and  Brake  Cylinder  Test. — After  making 
initial  inspection,  retaining  valve  handles  should  be  turned 
up  and  brakes  applied  by  making  a  service  reduction  of 
20  lb.,  not  more  than  five  cars  being  tested  at  one  time. 
See  if  all  brakes  have  applied.  Release,  and  one  minute 
after  the  exhaust  at  the  retaining  valve  begins  brake  shoes 
should  still  be  firmly  against  the  ulieels  so  they  cannot  be 
moved  with  club  or  foot.  Should  there  be  practically  no 
exhaust  from  the  retaining  valve  when  the  handle  is  turned 
down  it  indicates  a  defective  retaining  valve,  leaky  retain- 
ing pip-e  or  a  leaky  brake  cylinder  leather.  It  must  be 
determined  at  each  inspection  that  both  exhaust  ports  of 
retaining  valve  are  not  clogged  up  by  paint  and  dirt;  that 
cok  kc>s  arc  not  leak'ng;   that  luindles  are  in  good  order, 
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and  tliat  the  retaining  valve  is  properly  secured  and  stands 
{)crpendicular. 

Brakes  that  do  not  apply  with  a  service  reduction;  that 
apply  quick  action  with  a  service  reduction;  that  have  leaky 
brake  cylinder  packing  leathers;  that  have  leaks  at  exhaust 
ports  of  triple  valve,  or  those  on  system  cars  that  have  not 
been  cleaned  for  eight  months  and  foreign  cars  that  have 
not  been  cleaned  for  twelve  months,  should  have  the  triple 
valves  removed  and  replaced  with  triple  valves  that  have 
been  cleaned  and  tested  in  accordance  with  M.  C.  B.  stand- 
ard practice,  brake  cylinders  and  dirt  collectors  cleaned, 
branch  pipes  blown  out,  branch  pi])e  strainers  cleaned  and 
renewed  if  not  in  good  condition,  cylinders  tested  and  sten- 
cilled according  to  M.  C.  B.  standard  practice. 

After  brakes  have  been  cleaned  and  assembled,  and  pis- 
ton travel  adjusted,  apply  and  release  the  brake  several  times 
to  set  tlie  packing  leather  out  against  the  wall  of  the  cylin- 
der; then  make  a  20-lb.  brake  pipe  reduction  and  make  a 
mark  on  the  piston  sleeve  %-in.  from  the  non-pressure  head 
and  note  at  the  expiration  of  three  minutes  if  the  mark  is 
still  visible.  If  not  there  is  excessive  brake  cylinder  leak- 
age which  must  be  located  and  repaired.  Piston  travel  must 
be  adjusted  to  between  seven  in.  and  8  in.  with  a  20-lb. 
service  reduction  from  an  initial  brake  pipe  pressure  of  at 
least  70  lb.  Any  brake  shoes  must  be  renewed  before  the 
piston  travel  is  adjusted. 

The  Terminal  Test. — No  train  should  be  permitted  to 
leave  a  terminal  without  a  terminal  test.  The  brakes  should 
be  fully  applied  and  thoroughly  inspected  while  brakes  are 
applied  to  note  any  irregularity  that  would  be  liable  to 
produce  train  shocks  and  break-in-twos.  Trains  in  transit 
over  large  systems  of  railroads  should  be  tested  at  each  divi- 
sion point  and  for  such  test  we  recommend  an  incoming 
brake  test.  The  outgoing  freight  brake  test  should  be  merely 
a  check  against  error.  To  then  set  out  defective  brakes  for 
repairs  is  to  disorganize  despatching  and  switching,  thus 
delaying  cars  ready  to  proceed  and  greatly  augmenting  ex- 
penses. 

Incoming  Freight  Brake  Terminal  Test. — Enginemen  and 
trainmen  on  arrival  at  the  terminal  will  leave  the  brakes 
applied  !-\v  a  20-lb.  service  reduction  made  from  70  lb.  On 
its  completion  he  will  give  one  short  whistle  blast  as  advice 
to  l)rakeman  that  he  may  cut  off  and  to  inspectors  that  in- 
spection may  begin.  The  brakeman  will  not  close  angle 
corks  until  this  signal  is  given. 

On  brakes  being  applied  inspectors  will  rapidly  examine 
for  pistol  travel,  brakes  failing  to  apply,  any  that  have 
leaked  off  and  brake  pipe  leaks,  indicating  the  defects  with 
chalk.  After  completing  the  inspection,  repair  the  defects 
that  should  be  cared  for  in  the  yard.  For  other  defects 
bad-order  the  cars  for  repair  tracks  unless  impracticable, 
as  may  be  with  perishable  or  time  freight.  The  air  brake 
and  the  general  inspection  must  not  be  combined. 

Brake  Pipe  Leakage. — Excessive  brake  pipe  leakage 
wastes  air,  takes  away  from  the  engineman  the  ability  to 
control  the  amount  of  brake  applications,  contributes  to 
brake  sticking,  causes  overheating  of  the  air  compressor  and 
even  prevents  the  maintenance  of  standard  brake  pipe  pres- 
sure.    Hence,  it  must  be  avoided. 

Brake  pipe  leakage  is  produced  in  numerous  ways,  but 
the  most  common  causes  for  it  are  poorly  clamped  piping 
that  will  permit  shifting  in  switch  movements  or  shocks  on 
the  road,  and  allowing  train  and  yard  men  to  pull  hose 
apart  instead  of  separating  them  by  hand,  as  this  produces 
spread  coupling  jaws,  destroys  gaskets  and  creates  porous 
hose. 

Brake  cylinder  and  auxiliar}'  leakage  are  just  as  produc- 
tive of  damage  to  trains  as  is  brake  pipe  leakage.  If  a 
triple  valve  permits  the  desired  pressure  to  pass  from  the 
auxiliary  reservoir  to  the  brake  cyl'nder  and  then  due  to  a 
bad  leather  in  the  cylinder  or  defect've  gasket  under  the 


pressure  head  the  pressure  is  permitted  to  leak  to  the  at- 
mosphere, the  effectiveness  of  that  brake  is  lost.  On  the 
other  hand,  if  we  have  a  leaky  auxiliary,  either  from  a 
carelessly  applied  drain  plug  or  a  poorly  fitting  exhaust 
valve  or  a  slide  valve  leaking,  then  after  an  application  the 
auxiliary  pressure  leaks  down  until  two  or  three  lb.  below 
the  brake  pipe  pressure  when  the  brake  will  release. 

Other  factors  that  assist  in  producing  leakage  are  brake 
pipes  applied  out  of  proper  height  and  distance  from  the 
face  of  the  coupler;  nipple  ends  broken  off  and  new  threads 
cut  on  old  nipples,  shortening  the  brake  pipe,  and  angle 
cocks  applied  and  not  given  the  proper  angle  toward  center 
of  track. 

Defective  Triple  Valves. — With  the  brake  pipe  and  aux- 
iliary fully  charged  trainmen,  in  separating  the  train,  often 
close  only  the  angle  cock  on  the  portion  of  train  to  be  moved 
and  then  pull  the  brake  hose  apart,  setting  all  the  brakes 
in  emergency  on  the  standing  portion  of  the  train.  Re- 
peatedly applying  brakes .  in  emergency  in  this  manner  is 
frequently  the  cause  of  triple  valves  becoming  defective  on 
account  of  bent  emergency  piston  stems.  The  only  remedy 
is  to  remove  and  repair  them. 

Undesired  quick  action  can  be  caused  by  permitting  triple 
valves  to  become  dirty  and  gummy  to  the  extent  that  the 
piston  sticks  and  requires  a  high  differential  to  cause  a 
movement.  It  can  also  be  caused,  especially  with  long 
trains,  by  a  ver>'  light  brake  application  or  a  ver}'  slow  re- 
duction where  it  would  be  avoided  by  braking  according 
to  proper  methods. 

Ho'cU  Train  Shocks  May  Be  Eliminated. — To  prevent 
damaging  shocks  in  long  trains  braking  power  must  be  as 
near  uniform  as  possible  on  all  cars,  and  that  loaded  and 
empty  cars  be  so  distributed  that  the  greater  part  of  each 
will  not  be  at  the  head  end  or  rear  end  of  trains. 

Long  piston  travel  is  preferable  to  short  piston  travel, 
because  the  cylinder  pressure  will  be  built  up  more  slowly 
and  consequently  any  movement  of  slack  in  the  train  will 
take  place  proportionately  slower,  with  a  reduction  in  the 
velocity  difference  between  cars.  While  there  will  be  a 
considerable  difference  in  the  cylinder  pressure  between  a 
five-in.  and  seven-in.  travel  at  the  beginning  of  a  brake 
application,  the  pressures  will  be  nearly  equal  when  the  brake 
is  fully  applied.  If  the  piston  travel  is  short,  say  five  in.. 
it  is  possible  to  develop  a  high  brake  cylinder  pressure  (45 
lb.)  at  the  head  end  with  a  10  lb.  reduction  tefore  the  be- 
ginning of  brake  application  at  the  rear.  This  causes  the 
slack  to  run  in  from  the  rear,  sometimes  with  very  damaging 
results  if  the  speed  is  low.  If  the  piston  travel  is  long,  say 
eight  or  nine  in.  standing  travel,  it  is  possible  to  make  the 
same  reduction  and  only  produce  20  to  25  lb.  cylinder  pres- 
sure, less  than  one-half  the  pressure  produced  with  the  short 
piston  travel.  This  reduces  the  rate  of  retardation  set  up  on 
the  head  end  of  the  train,  and  consequently  the  severity  of 
any  slack  action  due  to  a  run-in  of  the  slack. 

Excessive  Draw  Bar  Slack. — Another  liberal  contributor 
to  train  shocks  and  break-in-twos  is  excessive  draw  bar 
slack.  The  inspector  should  be  instructed  to  watch  this 
feature  closely  and  make  ever\'  effort  to  have  cars  with  un- 
due draw  bar  slack  sent  to  the  repair  tracks  in  order  that 
this  may  be  corrected. 

With  no  slack  and  good  draft  rigging,  trains  could  not 
l)e  broken  in  two.  The  same  can  ])C  said  with  slack  either 
all  in  or  all  out  and  held  so.  The  damage  arises  from 
its  sudden  change.  When  slack  runs  in  or  out  rapidly  one 
part  of  the  train  gradually  attains  a  lower  speed  than  the 
other  and  the  ."^hock  is  the  result  of  the  draft  rigging  having 
to  suddenly  make  the  speed  uniform  on  the  instant  the 
slack  is  all  in  or  out.  How  heavy  the  shock  will  be  depends 
mainly  on  the  difference  in  speed  that  must  instantly  be 
made  uniform  and  on  the  weight  that  must  suddenly  be 
altered  in  speed.     AW'ght  is  important,  but  change  in  speed 
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i.>  more  so,  as  cluinginjj;  it  suddenly  three  miles  per  hour  will 
cause  nine  times  the  shock  than  will  a  similar  quick  change 
of  one  mile  per  hour. 

The  report  was  signed  by  E.  H^rtenstein,  chairman;  O. 
H.  Bradbur}-  and  John  Foster. 

DISCUSSION 

Among  the  points  emphasized  in  the  discussion  of  this 
report  was  the  necessity  for  setting  the  brakes  with  a  full 
application  on  incoming  trains  and  the  stretching  test,  in 
order  that  the  condition  of  the  brakes  may  be  observed  and 
the  necessar)'  repairs  made  during  the  time  that  the  cars  are 
in  the  terminal  rather  than  after  the  outgoing  trains  have 
l>etn  made  up  and  are  ready  to  depart,  and  also  for  the 
purpose  of  inspecting  worn  knuckles  and  abnormal  slack  in 
the  draft  gear.  The  need  for  greater  co-operation  on  the 
part  of  enginemen  and  trainmen  in  making  these  tests  was 
brought  out.  It  is  often  ol)ser\"ed  that  the  angle  cocks  be- 
tween the  locomotive  and  train  are  closed  even  before  the 
train  has  been  brought  to  a  full  stop.  The  practice  of  in- 
specting and  cleaning  brake  cylinders  and  triple  valves  on 
team  and  house  tracks  which  is  now  followed  by  some 
roads  was  endorsed.  This  insures  that  the  brakes  on  the 
cars  will  be  in  good  condition  when  they  are  made  up  into 
trains  and  that  they  will  remain  in  the  trains  until  they 
reach  their  destination.  As  a  means  of  maintaining  a  rea- 
sonably constant  piston  travel  with  a  minimum  amount  of 
labor,  it  was  suggested  that  care  lie  e.xercised  at  shops  and 
repair  tracks  to  see  that  brake  shoes  on  a  car  are  not  of 
uniform  thickness,  but  vary  considerably  between  the  limits 
of  a  new  shoe  and  one  ready  to  scrap.  The  ideal  condition 
would  be  to  have  one  new  shoe,  with  a  maximum  wearing 
thickness  of  about  1  in.,  and  the  other  shoes  ranging  in 
thickness  in  successive  steps  of  ^s-Jn.  wear,  the  thinnest  one 
l^eing  within  l;s  in.  of  the  scrapping  limit.  Under  this 
ideal  condition  the  shoes  would  be  renewed  successively  one 
at  a  time  at  intervals  of  V.s-ln.  wear,  with  a  correspondingly 
small  variation  in  the  piston  travel  from  the  desired  amount 
for  which  the  brake  rigging  was  adju.sted. 

The  association  adopted  a  motion  recommending  to  the 
Master  Car  Builders*  Association  that  Rule  6  be  supple- 
mented by  a  provision  permitting  all  roads  to  clean  brake 
cylinders  and  triple  valves  on  foreign  cars  sent  to  the  repair 
track  for  other  defects,  nine  months  after  the  previous 
cleaning. 

OTHER   BUSINESS 

Reports  were  also  submitted  on  the  cross-compound  air 
compressor;  on  the  maintenance  and  operation  of  the  feed 
valve,  outlining  the  practice  on  the  Canadian  Northern,  of 
concentrating  the  repairing  of  feed  valves  at  a  few  points 
where  competent  labor  may  be  maintained,  and  a  specialized 
system  of  repairs  for  which  a  complete  set  of  gages,  special 
reamers,  etc.,  has  been  developed;  on  M.  C.  B.  freight  brake 
stencilling,  and  on  proposed  changes  in  the  recommended 
practice  of  the  association.  The  stencilling  report  recom- 
mended that  when  either  the  triple  valve  or  the  l^rake  cylinder 
must  be  cleaned,  lubricated  and  tested,  all  other  parts,  in- 
cluding the  retaining  valve  and  the  dirt  collector,  be  cared 
for  at  the  same  time,  and  that  any  other  repairs  needed  by 
the  brake  equipment  be  made  then.  It  was  suggested  that 
this  practice  would  save  time  and  money,  and  would  insure 
getting  more  service  from  cars  than  is  obtained  with  the  pres- 
ent practice  of  stencilling  and  maintaining  each  part  separ- 
ately at  different  times.  This  recommendation  was  adopted 
bv  the  association  to  be  presented  to  the  Train  Brake  and 
Signal  Committee  of  the  ^I.  C.  B.  Association. 

The  conservation  of  material  and  supplies  was  discussed 
at  Wednesday's  session,  and  the  topic  was  assigned  as  the 
subject  of  a  committee  report  to  be  prepared  from  the  data 
presented  by  the  meml)ers  during  the  discussion  and   from 


a  more  complete  survey  of  the  possibilities  of  conservation  of 
air  brake  materials. 

In  addition  to  speeches  by  C.  H.  Weaver  and  D.  R. 
MacBain,  short  addresses  were  given  at  the  op)ening  session 
by  W.  O.  Thompson  of  the  New  York  Central  Lines;  Mar- 
tin Beman.  director  of  Public  Welfare  of  the  city  of  Cleve- 
land, and  A\'.  S.  Stone  of  the  Brotherhood  of  Locomotive 
Engineers.  On  Wednesday  evening  W'alter  A'.  Turner  gave 
a  lecture  on  freak  inventions. 

The  treasurer  reported  the  largest  balance  that  the  asso- 
ciation has  ever  had  in  its  treasury,  and  the  executive  com- 
mittee voted  to  invest  $1,000  in  War  Saving  Certificates. 
The  secretary  advised  that  the  membership  was  now  over 
1,000.  The  officers  elected  were  as  follows:  President  F.  J. 
Barry.  New  York,  Ontario  &  Western;  first  vice-president, 
T.  F.  1-yons,  New  York  Central;  second  vice-president,  L. 
P.  Strceter,  Illinois  Central;  secretary,  F.  M.  Nellis.  West- 
inghouse  Air  Brake  Company;  treasurer.  Otto  Best.  Nathan 
Manufacturing  Company. 


THE  POOR  LITTLE  RICH  BILL 

BY  GLADYS  SCHUSTER 

''^^'ho  are  you?"'  our  editor  said  yesterday,  when  a  sick 
looking  strangef  appeared  before  him.  "You  look  a  bit 
familiar,  although  I'm  sure  I  haven't  ;een  you  for  some 
time." 

'Tin  A.  Dollar  Bill,"  the  stranger  weakly  answered. 

"Oh — pleased  to  recognize  you,  Dollar  Bill.''  cordially 
beamed  our  editor,  holding  out  his  hand.  "You  look  a  Int 
weak,  old  friend.     What's  the  matter?" 

'T"m  not  the  same  Bill  I  used  to  be,"  mournfully  said  the 
visitor.  "I  can  only  do  about  half  the  work  I  used  to  do 
before  the  war." 

''Pretty  tough,"  our  editor  reflected.  'Have  you  been  to 
see  the  doctor?" 

"I  went  to  see  Dr.  McAdoo,"  answered  Bill,  "and  he  told 
me  that  I'll  never  get  my  strength  liack  until  after  the  war. 
He  said  I  ought  to  gain  at  least  25c.  or  .SOc.  in  weight  then. 
In  the  meantime,  he  said,  I  ought  to  have  a  rest,  and  my 
owner  ought  to  lay  me  aside  against  the  day  when  I  will  be 
worth  more.'' 

"That  isn't  a  bad  idea,"  obser\'ed  our  editor. 

"I  know.''  continued  Bill,  "that  some  of  us  Bills  must 
go  for  food  and  clothing,  no  matter  how  weak  we  get.  But 
there  arc  lots  of  us  that  are  going  for  luxuries  and  things 
that  our  owners  don't  really  need.  The  fast  times  are  kill- 
ing us.  I  thought,  if  I  called  it  to  your  attention  you  might 
say  a  word  for  us.  Dr.  McAdoo  said  a  dose  of  publicity 
would  help  me.  Now,  of  course,  I  don't  want  jieople  to  put 
me  in  a  .sock  or  behind  the  clock  case  until  the  Huns  are 
defeated.  My  value  will  increase  by  investing  me  in  abso- 
lute safety." 

"How.  for  instance?"  asked  our  editor,  sympathetically. 

"If  you  take  four  of  us  and  add  17c.  to  us  this  month, 
making  S4.17  in  all.  you  can  buy  a  War  Savings  Stamp 
from  Uncle  Sam  that  will  make  me  worth  exactly  $5  cash  to 
you  on  JanuarA-  1.  1923,  and  worth  even  more  when  you  con- 
sider how  much  more  $5  will  buy  then  than  now.  There  is 
nothing  imaginan-  or  theoretical  about  it,  either.  We  Dollar 
Bills  are  valuable  only  because  we  can  buy  things  people 
want.  I  am  more  valuable  when  I  can  buy  more  of  those 
things  than  when  I  can  buy  less  of  them.  And  Uncle  Sam 
will  gain  while  you  gain.  He  will  have  the  use  of  vour 
money  when  he  sorely  needs  it,  and,  believe  me.  he  needs 
it.  And  I.  Mr.  Dollar  Bill,  will  have  the  patriotic  feeling 
that  we  have  worked  together  for  victor}-." 

'Bill,  you  know  what  you  are  talking  about  I"  exclaimed 
our  editor.     "Everybodv  ought  to  follow  vour  advice." 


2-10-2  Type  Locomotives  for  the  U.  P. 


Built  for  Service  on  Heavy  Grade  Division.     Road 
Tests  Show  Unusually  Low  Weight  per  Horse  Power 


SE\'ERAL  months  ago  the  Union  Pacific  received  from 
the  Baldwin  Locomotive  Works  15  locomotives  of  the 
2-10-2  type.  These  were  part  of  an  order  of  27  loco- 
motives, the  others  being  placed  in  service  on  the  Los  Angeles 
and  Salt  Lake  and  the  Utah  railway.  The  locomotives  were 
designed  under  the  supervision  of  C.  E.  Fuller,  superin- 
tendent motive  power  and  machinery  and  A.  H.  Fetters, 
mechanical  engineer,  and  were  built  particularly  for  use 
between  Ogden,  Utah,  and  Evanston,  Wyo.  This  division 
has  long  heavy  grades,  the  maximum  grade  being  L20  per 


ity   for  the  heavy  class  of   freight  sen-ice   in  which  these 
engines  are  used. 

The  boiler  is  of  the  straight-top  type  with  a  wide,  deep 
firebox  placed  back  of  the-^drivers  and  over  the  rear  truck. 
A  combustion  chamber  foujr  feet  long  extends  forward  into 
the  boiler  barrel,  and  the  tubes  have  a  length  of  22  ft.  The 
middle  barrel  ring  has  a  slope  on  the  bottom  to  provide  a 
sufficiently  deep  water  space  under  the  combustion  chamber. 
All  seams  in  the  firebox  and  combustion  chamber  are  welded 
with  the  exception  of  that  uniting  the  back  sheet  with  the 
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Profile  of  the   Union   Pacific    Between   Ogden,   Utah,   and    Evanston,   Wyoming 


cent  with  a  4  degree  curve,  uncompensated,  which  is  equiva- 
lent to  a  grade  of  1.36  per  cent  on  straight  track.  Recon- 
struction work  is  now  in  progress  on  this  division  and  all 
grades  are  being  reduced  to  1.14  per  cent,  compensated  for 
curvature.  The  principal  object  which  was  kept  in  mind  in 
designing  the  2-10-2  type  locomotives  was  to  make  them 
capable  of  iiandling  the  same  train  over  the  reconstructed 
line  between   Ogden  and   Evanston,  that  the  Mikado  type 


crown  sheet  and  side  sheets.  The  seam  around  the  firedoor 
opening  is  also  welded.  Flexible  staybolts  are  used  in  the 
breaking  zone  and  in  the  six  front  rows  of  stays  over  the 
combustion  chamber.  At  the  point  where  the  three  upper 
rows  of  flexible  stays  on  each  side  pass  through  the  l>oiler 
barrel,  bosses  are  welded  to  the  sheet  in  order  to  provide  a 
sufficient  number  of  threads  for  the  staybolt  sleeves.  Both 
the  coal  burning  and  oil  burning  locomotives  are  equipped 


Heavy   Freight   Locomotive  for  the   Union   Pacific  Which    Develops  2,950    Horsepower 


locomotives  haul  on  the  line  east  of  Evanston,  where  for  400 
miles  the  maximum  grade  is  .81  per  cent. 

The  2-10-2  type  locomotives  have  a  rated  tractive  effort 
of  70,450  lb.  with  285,500  lb.  on  the  driving-wheels,  the  ratio 
of  adhesion  being  4.05.  The  total  equivalent  heating  sur- 
face is  7.045  square  feet  or  1  square  foot  for  each  10  11). 
of  tractive  effort.    This  ratio  indicates  ample  steaming  capac- 


with  Security  sectional  arches  and  the  coal  burners  are  fired 
by  Street  type  "C"  stokers.  The  superheater  consists  of  45 
elements  and  has  a  superheating  surface  of  1.262  square  ft. 
The  piston  valves  are  15  in.  in  diameter  and  are  driven 
by  Walschaert  valve  gear  which  is  controlled  by  a  Ragonnet 
power  reverse  gear  having  both  air  and  steam  connection. 
The  piston  heads,  a  drawing  of  which  is  shown  below,  are 
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steel  castings  of  dished  section,  seven  inches  wide,  with 
phosphor  bronze  bearing  rings  and  gun  iron  packing  rings. 
The  phosphor  bronze  rim  is  cast  on  the  piston  Ijefore  the 
grooves  for  the  packing  rings  are  turned.  Inspection  of  these 
pistons  after  six  months'  service  showed  that  they  had  worn 
less  than  ^4  iw-  The  piston  rods  are  of  open-hearth  steel,  heat- 


Ijilt   type,   with   equalized   trucks   and   one  piece  cast   steel 

frame. 

RESULTS    OF    ROAD    TESTS 

The  Union  Pacific  has  conducted  road  tests  of  locomotives 
of  many  different  types  and  classes.     Fran  the  results  of 


Table  I 


Piston   spccfl   ft.  per  :!iin 0  to  250 

Ratio  ci  M.   E.   P.  to   (saturated) .85 

Hoiler  pressure   (superheated) .85 


300 
.785 
.785 


400 

.700 
.700 


500 
.615 
.615 


600 
.540 
.542 


700 
.480 
.495 


80C 
.420 
.445 


900 
.360 
.390 


1,000 
.305 
.335 


1,100 
.260 
.295 


1.200 
.230 
.255 


1,300 
.185 
.220 


1,400  1.500 

.155  .125 

.190  .160 
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treated  and  hollow-bored.  The  same  material  is  used  for 
the  crank  pins  and  driving  and  trailing  axles  which  are 
also  hollow-bored.  The  reciprocating  parts  are  unusually 
light,  the  total  weight  being  only  1,925  lb.  The  dynamic 
augment  of  the  wheel  load  at  diameter  speed  does  not  exceed 
48.6  per  cent  of  the  weight  on  the  wheel.  Long  driving 
boxes  are  applied  to  the  main  axle  and  lateral  motion  boxe^ 
to  the  front  axle.  The  latter  are  used  in  connection  with  the 
Economy  constant  resistance  leading  truck. 

The  frames  are  annealed  vanadium  steel  castings  5l<2  in 
wide  and  spaced  42  in.  between  centers.  They  are  braced 
transversely  between  adjacent  driving  wheels  and  also  at  the 
third,  fourth  and  fifth  pairs  of  driving  pedestals.  The  driv- 
ing box  wedges  are  self-adjusting.  The  Commonwealth  rear 
fram^  cr:'cle  's  applied  in  combination  with  the  Delta  t'a  1  ng 


to.ooo 


Per  Cent  of  fkix.  TrocHve  Efforf. 


100 


I  SfJS 


aZ.S   I      t9.6    I      60.0    \     SZA 
Pisfon  Speed  (ff.permin). 

400      I    S3S.4   I     fM7    I     SOO 


43.a 


1^^ 


■9.4 


IS  ZO  ZS 

Speed  Mika  Per  Hour 


Test   Results  Secured   with  2-10-2  Type   Locomotive  on  the 

Union    Pacific 


truck,  which  serves  the  triple  purpose  of  a  frame,  radius  bar 
and  equalizer.  The  trailing  truck  is  equalized  with  the  two 
rear  pairs  of  drivers,  the  equalization  being  through  a  central, 
vertical,  heart-shaped  link  which  is  suspended  from  a  trans- 
verse beam  hung  from  the  rear  driving  springs.  This  link 
acts  not  only  as  the  equalizer  connection  but  also  as  the  rear 
truck  radius  bar  pin.  It  is  circular  in  section  at  its  lower 
end,  and  is  guided  in  the  frame  cradle  casting.  The  bearing 
between  the  equalizer  frame  of  the  truck  and  the  locomotive 
frame  is  made  with  a  spherical  surface  to  provide  sufficient 
flexibility. 

The  driving  brake  system  is  divided  between  the  third  and 
fourth  pairs  of  wheels.  The  rear  cylinders  are  placed  in  a 
horizontal  position  back  of  the  main  pair  of  wheels,  while 
the  front  cylinders  are  placed  vertically  and  are  bolted  to  the 
cylinder  saddle  casting.  The  arrangement  is  such  that  all 
shoes  bear  on  the  backs  of  their  respective  wheels.  The 
tender  is  carried  on  forged  steel  wheels,  and  is  of  the  Vander- 


these  tests  a  set  of  speed  factors  has  been  worked  out  to  show 
the  ratio  of  mean  effective  pressure  to  boiler  pressure  at  var- 
ious piston  speeds.  These  ratios  for  various  types  of  loco- 
motives are  given  in  Table  I. 

A  curve  showing  the  tractive  effort  of  the   2-10-2  type 


Steam  pressure    200  lb. 

Mean  effective  pres 168.07  lb. 

Throttle  opening.  . .  .  100  per  cent 

Reverse  lever  notch Corner 

Miles  per  hour Startinc 

Tractive  effort 69,665  lb. 


_L 

Steam  pressure   198  lb. 

Mean  effective  pres. 113.4  lb. 

Throttle  opening. ...  100  per  cent 

Reverse    lever    notch 6 

Miles  per  hour 20 

Tractive  effort    47.000  lb. 


Steam  pressure 200  lb. 

Mean  effective  pressure.  .  160  lb. 

Throttle  opening 100  per  cent 

Reverse  lever  notch 12 

Miles   per   hour 5 

Tractive  effort 66,320  lb. 


Steam  pressure 197  lb. 

Mean  effective  pres 93.05  lb. 

Throttle  opening 100  per  cent 

Reverse    lever    notch 4 

Miles  per   hour 25 

Tractive  effort 3«.570  lb. 


Steam  pressure 200  lb. 

Mean   effective  pres.  ...  154.2  lb. 
Throttle  opening.  .87.5   per   cent 

Reverse  lever  notch 12 

Miles  per  hour 10 

Tractive  effort 63,915  lb. 


Steam  pressure 195  lb. 

Mean  effective   pres.  ..  .84.32  lb. 
Throttle  opening. ..  100  per  cent 

Reverse  lever  notch 5 

Miles  per  hour 30 

Tractive  effort 34,950  lb. 


Steam  pressure   196  lb. 

Mean  effective  pres.  ...  133.6  lb. 
Throttle  opening.  ..  100  per  cent 

Reverse  lever  notch 10 

Miles  per  hour 15 

Tractive  effort 55.380  lb. 


Steam  pressure 195  lb. 

Mean    effective    pres.... 72. 4   lb. 
Throttle  opening  . .  .100  per  cent 

Reverse  lever  notch 4 

Miles   per  hour 35 

Tractive  effort   30,000  lb. 


Fig.  2— Representative  Indicator  Cards,  Union  Pacific  2-10-2  Typ« 

Locomotive 

locomotive  as  calculated  fran  these  speed  factors  will  be 
found  in  Fig.  1.  The  maximum  drawbar  pull  on  straight 
and  level  track  is  shown  by  another  curve  on  the  same  chart 
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This  is  obtained  from  the  curve  of  maximum  tractive  effort 
by  subtracting  22.2  lb.  per  ton  weight  on  drivers  for  machine 
friction,  and  4.5  lb.  per  ton  weight  on  the  leading  and  trailing 
trucks  and  tender  trucks,  this  being  an  average  value  for 
train  resistance  at  low  and  medium  speeds.     The  points 


from  Rock  Springs,  Wyo.  The  average  amount  l;urned  per 
trip  was  48,627  lb.,  which  is  at  the  rate  of  9,725  lb.  per 
hour  or  115.7  lb.  per  square  foot  of  grate  area  per  hour. 
The  average  coal  consumption  per  1,000  gross  ton  miles  was 
358.4  lb.     The  average  evaporation  per  trip  was  27,283 


TaIILE     II        llET.MiS     OK     Kxr.lNE     PERFORMANCE 


Reverse 

Si>ec(l  lever 

Location                                         in.p.h.  (notch) 

Castle   Rock    Start  Cor. 

Leaving  ("astle   Rock 5  12 

Leaving  Castle   Rock 7}4  12 

Leaving   Castle   Rock 10  12 

Mile    Post    933 Uyi  12 

Passing    I'intah     15  10 

Mt:e    Post    987 20  6 

Mile    Post    99<) 22^  6 

Mile    Post   987 25  4 

Mile    Post    988 27 J4  7 

Mile    Post    969 30  S 

Mile    Post   973 32  5 

Mile   Post  962 35  4 

Mile    Post    ')59 3714  3 

•Weight  or   eng.  and  ten.,  267  tons. 


Throttle 
(opening) 

Full 

Full 

Full 

Full 

Full 

Full 

Full 
'^ 

Full 

Full 

Full 

y* 

Full 
Full 


Steam 
pressure 
200 
200 
200 
200 
198 
196 
198 
JOO 
200 
200 
195 
195 
195 
200 


Maximum 
tractive 
effort 
of  engine 
70.450 
70,450 
70,450 
68,690 
63,450 
58,120 
49,000 
45,700 
42,270 
39,450 
36.600 
34,280 
30,850 
J7,760 


r.r- 


Urawbar  nulls  (lb.) 


Weight 
of  train 
(tons) 
1.79J 
1,826 
1,826 
1.760 
1.760 
1.826 
1,760 
1.760 
1.76l> 
1.780 
'.,746 
1,746 
1,746 
1.746 


Per 
cent 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
0.65 
0.68 
0.68 
0.65 
0.55 
O.JO 
0.40 


-^ , 

F  p. 
and  ten. 
resistance* 
6,085 
6.085 
6,085 
6,085 
6.085 
6.085 
6,085 
3.470 
3,660 
3.660 
3,470 
2.600 
2.135 
2,135 


Shown 
by 
dynamom'r 
60,500 
60,500 
60,500 
57,500 
53,500 
47,500 
38,000 
35,000 
32,500 
29.500 
28,000 
26,000 
23,500 
20.000 


Dynamom'r 

plus  engine 

and  tender. 

grade  resistance 

66,585 
66,585 
66,585 
63,585 
59,585 
53,585 
44.085 
38,470 
36,130 
33,125 
31,470 
28.600 
25,635 
22.135 


Maximum 
calculated 

66,820 
66,820 
66,820 
65,000 
59,700 
54.440 
45.300 
41,900 
38,490 
35,745 
32,600 
30.600 
26,900 
24,263 


plotted  along  the  drawbar  pull  curve  are  values  of  the 
drawbar  pull  recorded  by  the  dynamometer  car,  corrected 
for  the  grade  resistance  of  the  locomotive  and  tender.  It  is 
interesting  to  note  how  closely  the  calculated  and  actual 
drawbar  pulls  correspond.  At  the  higher  speeds  the  values 
found  in  the  test  fall  below  the  curve  due  to  the  fact  that 
the  locomotive  was  not  worked  to  its  full  capacity  at  these 
sjjeeds.  Some  of  the  details  of  the  engine  perfortnance  are 
given  in  Table  II. 

The  horse  power  cur\'e  is  also  shown  in  Fig.  1.;.  A  maxi- 
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S^ch'on  of  Rim. 
Piston  and  Rod  for  the  U.  P.  2-10-2  Type  Locomotives 


mum  of  2.940  indicated  hur.«iepower  was  developed  at  a  speed 
of  30  miles  an  hour.  .\t  higher  speeds  the  horsepower 
decreased  somewhat.  When  working  at  its  greatest  capacity 
this  locomotive  developed  one  horsepower  for  eaqh  121.6  lb. 
total  weight,  which  is  a  very  creditable  performance.  Repre- 
sentative indicator  cards  taken  at  various  speeds  are  shown 
in  Fig.  2. 

The  average  tonnage  handled  on  the  test  trips  between 
Ogden  and  Evanston  was  1,800  gross  tons  excluding  the 
engine  and  tender.  The  average  speed  while  running  was 
15  mile.s  per  hour.     The  coal  used  was  V\  in.  screenings 


gallons,  the  equivalent  evaporation  per  pound  of  coal  being 
5.69  lb. 

The  principal   dimensions,  weight?   and   ratios   follow: 

General  Data 

Hage    4  ft.  8  '^  in. 

Service     Freight 

Fuel    Coal   or   oil 

Tractive    effort    70,450  lb. 

Weight  in   working  order 357.600  lb. 

Weight  on   drivers    283.500  lb. 

Weight  on  leading  truck . 23,600  lb. 

Weight  on   trailing  triTck 48,500   lb. 

Weight  of  engine  and  tender  in  working  onler 554.200  lb. 

Wheel  base,   driving 22  ft.  6  in. 

Wheel  base,  total 41  ft.  5  in. 

Wheel  base,  engine  and  tender 77  ft.  6  in. 

Ratios 

Weight   on   drivers   -~-   tractive   effort 4.05 

Total   weight    -:-   tractive   effort 5.08 

Tractive  effort    X    diam.   I'rivers   -r-   equivalent  lieating  si'rface*.  .  .630 

Equivalent  heating  surface*   -=-   grate  area 83.9 

Firebox  heatin?  surface   -^  equivalent  heating  surface.*  per  cent.. 5. 37 

Weight  on   drivers   ~    equivalent   heatipg  surface* 40.5 

Total   weight   -;-   equivalent   heating  surface* 50.8 

Volume    both    cylinders 23.73  cu.  ft. 

Equivalent  heating  surface*    ■=-   vol.   cylinders 296.9 

Grate  area  -f-  vol.  cylinders 3.54 

C\\\niiers 


Kind    

Diameter  and   stroke. 


Simple 

.2Wi  in.  by  30  in. 


Vah-es 

Kind    Piston 

Diametrr    1 5  in. 

Cireatest   travel    6  '^'^  in. 

Outside  lap   1  ',^  in. 

Inside   clearance        —  '^  in. 

Lead   in    full   gear 'i  in. 

Wheels 

Driving,  diameter  over  tires 63  in. 

Driving,  thickness   of   tires 3^  in. 

Driving  journals,  main,  diameter  and  length 12  in.  by  18  in. 

Driving  journals,  others,  diameter  and  length lOin.by  12in. 

Fngine  truck  wheels,  diameter ". 30  in. 

Engine   truck,    journals 6'<i  in.  by  14  in. 

Trailing  truck  wheels,   diameter 45  in. 

Trailin:^    truck,   journals 9  in.  by  14  in. 

Boiler 

Style    Straight  top 

Working  pressure    200  lb.  per  sq.  in. 

Outside  diameter  of  first   ring 88  in. 

Firebox,   length   and   width 1 26  in.  by  96  in. 

Firebox  plates,  thi'knc's Sides,  back  and  cro'.vn,  j<  in.;   tube,  Vi  in. 

Firebox,  wafer  space Front.  6  in.:  side-;  and  baclc.  5  in. 

Tubes,  number  and  outside  diameter 45 — 5 '/J  in. 

Flues,  number  and  outside  'liamcter 260 — 2'/i  in. 

Tubes  and  fluer,  length 22  ft.  0  in. 

Heating  surface,  tubes  and  flues 4,774  sq.  ft. 

Heating  surface,  firebox,  including  arch  tubes 378  sq.  ft. 

TTeating   surface,   total 5.1 52  sq,  ft. 

Sui-erhcater  heating  svrface 1,262  sq.  ft. 

Equivalent  heating  surface* 7.045  sq,  ft. 

Grate  area   84  sq.  f t. 

Tender 

Tank    ' Cylindrical 

Frame    Cast  steel 

VVeight    194.600 

Wheels,  diameter    33  in. 

.Tournals.   diameter  and  length 6  in.  by  11  in. 

Wafer  capacity 10,000  gal. 

Coal   capacity    17  tons 


•Equivalent   heating  surface    =    total   evaporative   heating   surface   +    LS 
times   the   superheating  surface. 


THE  marked  increase  in  the  costs  of  production  in  Russia 
in  recent  years  has  been  mainly  due  to  the  constantly 
increasing  cost  of  labor.  Highly  efficient,  new,  powerful 
machinery,  labor-saving  devices  and  automatic  machinery 
counteract  this  increase  to  a  certain  extent,  but  cannot  be 
solely  relied  upon  to  keep  the  cost  of  production  down  un- 
less combined  with  the  increased  efficiency  of  labor.  Mod- 
ern equipment  is  ver\'  costly  and  proves  to  be  but  an  addi- 
tional burden  if  not  worked  to  its  full  capacity.  Therefore, 
in  the  vital  problem  common  to  all  modem  industries  of 
how  to  keep  the  cost  of  production  down,  the  question  of 
increasing  the  efficiency  of  labor  is  of  the  greatest  impor- 
tance, and  in  many  instances  it  is  even  more  important 
than  modernizing  and  improving  the  equipment.  This  is 
particularly  true  in  regard  to  railway  shops. 

Compulsor)'  methods  of  increasing  the  efficiency  of  work- 
men have  been  discarded,  as  they  do  not  produce  results 
The  prospect  of  material  benefits,  otherwise  better  earnings, 
is  the  only  motive  p)Ower  that  will  make  an  average  man 
work  with  more  zeal.  With  this  end  in  view,  namely,  to 
give  the  workman  an  incentive  to  increase  his  efficiency,  sev- 
eral systems  of  wage  payments  have  been  devised  and  tried 
out,  but  none  of  them  could  be  considered  perfect  so  far, 
as  none  of  them  equally  well  satisfies  employer  and  the 
employee.  Before  submitting  the  following  plan  proposed 
by  the  author,  a  brief,  critical  review  will  be  made  of  the 
most  typical  systems  of  wage  payments,  so  as  to  bring  out 


*Mr.  Smogorjevsky  has  traveled  abroad  investigating  the  actual  results 
of  application  of  various  wage  payment  systems  wherever  possible.  He 
invented  an  instrunient  for  drawing  the  Pasqual  Curve,  thus  giving  the 
practical  application  to  a  solution  of  three-section  of  acute  angles  graphi- 
cally. Since  his  connection  with  the  railroad  shop  at  Dvinsk  he  has  studied 
the  systems  of  wage  payments,  their  application  and  results,  attitude  of 
workmen  to  these  different  systems,  their  psychology  and  desires.  Early  in 
1913  he  began  the  investigations  for  the  purposes  of  determining  the 
periods  of  time  consumed  per  operations  and  gradually  readjusted  piece 
prices  and  wage  rates.  At  first  the  attempt  to  investigate  and  record 
results  and  readjust  the  piece  prices  was  met  with  objections,  workmen 
natura'ly  supposing  that  it  is  no  more  than  a  usual  attempt  to  reduce  their 
earnings.  To  offset  this  he  resorted  to  a  diplomatic  course,  placing  posters 
explaining  briefly  the  system  and  its  workings,  and  held  several  meeting* 
for  the  purposes.  The  result  was  more  than  had  been  expected,  the  work- 
men btcamo  rather  enthusiastic  and  afterwards  co-operated  in  all  possible 
ways.  He  began  the  application  of  a  system  in  August,  1914,  and  a  year 
later  Dvinsk  was  evacuated.  Of  course,  in  such  a  short  time  it  is  hard 
to  expect  to  have  definite  data  so  as  to  finally  approve  or  disapprove  the 
system,  yet  as  far  as  could  be  judged  the  results  were  excellent.  In 
changing  to  this  new  system  one  of  the  most  difficult  points  was  to  deter- 
mine the  rates  for  those  that  had  been  working  in  a  place  already  for  a 
considerable  time,  it  had  to  be  done  considering  their  last  earnings,  their 
abilities  and  age.  This  article  was  translated  by  James  Gray,  formerly  of 
Ihe  Russian  Mission  of  Ways  and  Communications  in  America,  from  an 
address  by  Mr.  Smogorjevsky  in  1914  at  the  convention  of  railroad  en- 
gineers and  cost  accountpnts.  The  address  of  Mr.  Smogorjevsky  was  ap- 
proved, and  he  was  authorized  to  trv  out  the  system  unofficially.  The  war 
and  the  evacuation  of  the  Dvinsk  shops  stopped  the  further  experimenting 
for   the   time   being. 


more  clearly  the  necessary  requirements  of  a  perfect  system, 

STRAIGHT  PIECEWORK  SYSTEM 

A  straight  piecework  system  is  the  oldest  and  most  ex- 
tensively used  up  to  the  present  time,  and  is  in  operation 
in  Russian  railway  shops.  According  to  this  system,  the 
actual  earnings  of  the  men  are  determined  by  the  piece  price 
and  the  output,  but  there  are  no  rules  or  regulations  pro- 
vided for  guidance  in  determining  the  piece  prices.  This 
matter  is  left  entirely  to  the  judgment  of  the  head  of  the 
department,  and  very-  often  no  particular  investigation  is 
made  of  the  actual  time  required  for  the  performance  of 
the  work.  Independent  of  the  actual  earnings,  there  is  a 
day  wage  set  for  each  and  every  man,  which  is  a  guaran- 
tee of  the  minimum  earnings.  This  day  wage  is  usuallv 
much  lower  than  the  actual  earnings,  and  is  increased  from 
time  to  time.  The  amount  of  the  increase  and  the  period 
of  time  after  which  a  man  is  entitled  to  such  increase  is 
also  left  to  the  judgment  of  the  man  in  charge.  Then  peri- 
odically the  actual  earnings  are  summed  up  for  the  jjeriod 
of  time  and  the  ratio  of  this  total  to  the  sum  of  the  daily 
wages  for  the  same  period  serves  as  a  kind  of  criterion  to 
verify  the  piece  prices. 

The  weak  point  of  this  system  is  the  absence  of  rules 
for  a  determination  of  the  piece  prices.  Left  entirely  to 
the  discretion  of  the  man  in  charge,  piece  prices  bear  a 
highly  individual  character.  Some  work  happens  to  be 
undervalued,  so  as  to  leave  a  very  low  margin  of  possible 
surplus  earnings,  and  some  is  overvalued.  The  result  is 
that  in  the  case  of  undervaluation  there  is  always  dissatis- 
faction on  the  part  of  the  employees,  and  in  the  case  of 
overvaluation,  the  workmen  usually  reduce  the  output  pur- 
posely, so  as  not  to  give  any  reasons  for  a  readjustment 
of  the  piece  prices.  Each  attempt  to  readjust  the  prices 
is  met  with  objections.  CoiLscquently  this  system,  while  it 
increases  the  efficiency  in  many  cases,  could  not  ultimately 
guarantee  the  reduction  of  the  cost  of  production,  and,  fur- 
thermore, it  does  not  guarantee  a  just  compensation  to  the 
workmen.  Very  often  a  mechanic  of  rather  limited  ability 
makes  big  pay  simply  l^ecause  he  was  lucky  enough  to  get 
an  overvalued  piece  of  work,  while  a  good  man  may  happen 
to  make  just  the  minimum  wage  because  the  job  he  is  work- 
ing on  has  been  undervalued. 

PRUSSO-HESSIAN   SYSTEM 

This  system  introduces  a  new  element  into  consideration, 
which  is  the  piece  time,  or  the  time  taken  to  perform  the  task 
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by  an  average  mechanic.  The  chiy  \Yage  is  increased  period- 
ically and  systematically,  according  to  the  length  of  service 
and  the  piece  price  is  determined  by  the  day  wage  and  the 
piece  time.  This  system  gives  a  more  stable  basis  for  de- 
termining piece  prices,  but  they  are  standardized,  which  from 
a  technical  point  of  view  is  not  advisable  because  the  methods 
of  production  change  constantly  and  therefore  the  piece  time 
of  today  may  be  obsolete  tomorrow.  The  method  of  deter- 
mining the  piece  time,  although  a  great  improvement  as  com- 
pared with  that  used  in  the  straight  piece  work  system,  can 
not  be  considered  perfect,  as  it  depends  greatly  on  circum- 
stances. Usually,  when  given  a  new  piece  of  work,  the 
mechanic  understands  that  the  time  required  to  do  it  will  be 
considered  when  determining  the  piece  time  and  he  will  pur- 
posely slow  down  so  as  to  get  a  good  price. 

The  increase  of  wages  periodically  and  systematically  is  a 
good  point  as  it  tends  to  keep  the  man  in  one  place,  but  as 
it  is  done  considering  simply  the  length  of  service,  and  no 
other  individual  qualities,  it  fails.  The  increases  do  not 
defiond  on  a  man's  ability  or  his  zeal,  and  it  doesn't  take  a 
good  mechanic  long  to  find  out  that  no  matter  how  hard  he 
may  try  under  this  system  he  will  never  receive  very  much 
more  than  his  neighbor  of  limited  abilities.  Consequently, 
he  either  looks  for  a  better  chance  in  some  other  place,  where 
he  can  get  a  fairer  compensation  for  his  skill  and  e.xtra 
efforts,  or  he  Jjecomes  indifferent  to  his  work. 

THE  DIFFERENTIAL  TAYLOR  SYSTEM 

This  system  determines  the  piece  time  by  an  investigation 
of  the  periods  of  time  necessary  for  the  performance  of  each 
operation.  It  sets  a  high  standard  for  the  day's  work;  it 
pays  a  high  premium  for  those  who  are  able  to  live  up  to 
that  standard  and  considerably  reduces  the  pay  of  those  who 
fail,  and  after  repeated  failures,  these  men  are  usually  dis- 
charged. The  piece  time  is  made  up  of  elementary  or  unit 
times  necessary  for  each  and  every  operation,  and  necessarily 
it  is  more  correct  than  when  determined  in  any  other  way. 

The  Taylor  system  artificially  sorts  out  first-class  me- 
chanics from  the  rest  who  are  simply  thrown  out.  The  effect 
on  the  industry  is  most  beneficial  and  from  the  employer's 
point  of  view  possibly  this  system  is  the  best,  but  naturally. 
It  is  greatly  opposed  by  employees,  and,  being  thoroughly 
acquainted  with  the  psychology  of  the  Russian  workman,  I 
would  say  that  it  could  not  be  applied  to  a  ver>'  great  extent 
in  Russia.  The  labor  trouble  caused  by  the  adoption  of  this 
system  will  more  than  offset  its  benefits,  and  from  a  human 
point  of  view  it  cannot  be  recommended.  Besides  these  three 
systems  there  are  many  others,  but  in  most  cases  they  are 
variations  of  those  just  described.  Among  them  is  the  gang 
system,  where  the  work  is  distributed  among  different  gangs 
and  the  total  gang  earnings  are  divided  among  its  members 
in  proportion  to  their  wage  rates.  The  bonus  system  also 
may  be  mentioned. 

In  view  of  the  above  mentioned  limitations  it  will  be  evi- 
dent that  the  theoretically  perfect  wage  system  on  the  one 
hand  must  positively  guarantee  to  the  employer  the  increased 
efficiency  of  labor  and  consequent  reduction  of  costs,  and  on 
the  other  hand,  it  must  guarantee  a  rational  and  just  com- 
pensation to  the  workmen  according  to  their  ability  and 
efforts.  It  must  provide  also  for  the  increase  of  wages  with 
years  of  service.  This  will  prevent  the  constant  turnover  of 
labor,  which  is  one  of  the  greatest  evils  of  the  present-day 
labor  conditions. 

The  system  of  wage  payment  about  to  be  described  does 
not  pretend  to  be  an  original  one  but  essentially  it  includes 
all  the  good  points  of  the  Taylor  and  the  Prusso-Hessian 
systems  with  slight  variations.  Moreover  it  is  a  great  im- 
provement over  those  systems  and  overcomes  most  of  the 
difficulties  which  are  the  natural  results  of  their  application. 

The  Taylor  method  of  determining  the  piece  time  as  made 
up  of  periods  of  time  consumed  per  operation,  is  the  best. 


Some  of  these  periods  or  unit  times,  as  for  instance  the  time 
necessary  to  take  a  cut,  depend  exclusively  on  the  properties 
of  the  machinery,  materials  u.sed  for  manufacturing  pur- 
poses, grades  of  tool  steel,  etc.  Some  of  them,  like  the  time 
consumed  in  setting  up  work,  regrinding  the  cutter,  will 
depend  on  the  skill  and  experience  of  the  workman,  and  some 
will  depend  on  supplementary  equipment  of  the  shop,  such 
as  transportation  facilities,  lifting  facilities,  etc.  Conse- 
quently, the  periods  of  time  per  operation  referred  to  can 
be  determined  by  a  forestudy  and  observation  of  the  prop- 
erties of  the  machiner\'  and  materials.  To  determine  the 
periods  of  time  per  operation  is  the  preliminar>'  and  most 
important  part  of  the  work,  and  if  applied  in  Russian  rail- 
way shops,  where  it  has  never  been  tried  up  to  the  present, 
it  will  take  probably  about  two  or  three  years,  but  when 
records  are  completed  the  matter  of  determining  the  piece 
time,  otherwise,  summing  up  the  differential  times,  will  be 
an  easy  task.  Besides  this,  when  any  improvement  in  equip- 
ment is  made,  which  will  necessitate  the  readjustment  of  the 
piece  time,  this  can  be  done  very  easily  by  determining  the' 
period  of  time  per  operation  on  a  new  machine  and  substitut- 
ing it  instead  of  the  period  of  time  taken  on  the  old  machine. 

\'ery  often  the  same  piece  of  work  can  be  done  on  various, 
machines  and  on  account  of  the  difference  in  these  machines 
the  piece  time  will  change  and  therefore  the  piece  time  should 
be  detcmiined  not  only  for  each  and  every  piece  of  work,  Imt 
for  each  and  every  machine.  This  will  give  valuable  in- 
formation or  data  to  the  manufacturer  as  he  will  be  able  to 
see  from  these  figures  the  relative  advantages  of  different 
machines  for  a  particular  job.  It  will  also  train  the  work- 
man to  understand  that  the  piece  time  is  not  something  ab- 
stract and  standard,  but  is  closely  related  to  the  propertied 
of  the  machinery  and  tools  used  for  the  work,  and  then  if 
any  adjustment  of  j)iece  time  becomes  necessary  on  account 
of  improvement  of  the  equipment  this  will  seem  but  natural 
and  will  cause  no  objections. 

The  piece  time  determined  by  the  above  investigation  is 
the  minimum  time,  in  which  it  is  possible  to  turn  out  the 
work.  Its  attainment  is  possible  only  under  ideal  conditions 
and  under  normal  conditions  the  same  piece  of  work  will  take 
a  little  more  time.  This  increase  in  time  will  have  to  I>e 
determined  for  each  shop  separately  by  recording  the  time 
consumed  per  operation  by  some  of  the  workmen  and  finding 
an  average.  This  should  be  compared  with  the  min'mum 
time,  bearing  in  mind  that  a  margin  must  lie  left  for  an 
average  workman  to  earn  at  least  a  small  surplus  alx)ve  the 
wage  rates  so  as  to  coax  him  to  intensify  his  efforts.  Con- 
sidering this  increase  in  piece  time  as  normal,  we  come  to  a 
normal  piece  time  which  is  the  basis  of  the  proposed  system. 

THE  SMOGORJEVSKY  SYSTEM 

The  most  convenient  wage  rate  as  applied  to  this  system 
will  be  the  rate  per  hour.  The  rate  per  hour  multiplied  by 
the  normal  piece  time  will  determine  the  cost  per  piece.  The 
piece  time  multiplied  by  the  number  of  pieces  of  work  turned 
out  will  determine  the  earned  hours,  so  to  speak,  and  the 
rate  per  hour  multiplied  by  this  number  will  give  the  actual 
earnings  in  dollars  and  cents. 

The  rates  per  hour,  of  course,  will  be  greatly  influenced 
by  the  perpetual  law  of  supply  and  demand,  and  must  be  set 
so  as  to  allow  an  average  workman  to  earn  a  standard 
wage,  when  working  the  regular  number  of  hours  per  day. 
In  regard  to  Russian  railway  shops  the  rates  will  have  to 
be  increased  as  at  present  they  are  unreasonably  low. 

As  each  workman,  according  to  his  individual  qualities, 
can  perform  the  work  in  more  or  less  than  normal  time,  his 
daily  earnings  will  change  accordingly  and  the  ratio  of  hi» 
earnings  for  any  period  of  time  to  the  total  of  his  wages 
for  the  same  period  of  time  will  determine  his  efficiency. 
With  the  increased  efficiency  of  labor,  the  cost  of  production 
will  go  down.     The  efficient  mechanic  will  be  more  useful 
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to  the  industry  and  therefore  he  will  expect  and  ought  to 
get  more  than  his  neighbor  of  more  limited  ability.  Under 
this  system  of  wage  rates  he  will  be  able  to  go  as  high  as  his 
skill  and  ambition  will  permit. 

But  a  man's  wage  rate  should  depend  also  on  his  length 
of  service  because  with  years  he  gets  more  experience  and 
more  knowledge  of  his  line  of  trade.  In  short,  he  is  more 
valuable  than  a  new  man  who  just  starts  in.  The  man  who 
has  been  in  the  shop  for  several  years  knows  all  the  ins  and 
outs,  and  there  is  no  time  lost  in  breaking  him  in,  so  the 
raise  in  wages  with  years  is  no  more  than  just.  The  Prusso- 
Hessian  system  took  into  consideration  the  length  of  service 
but  failed  because  other  qualities  were  neglected.  Men  differ 
greatly  in  their  personal  characteristics  and  abilities  and 
those  that  are  more  skilled,  more  experienced  and  more  at- 
tentive to  their  work  must  be  distinguished. 

In  giving  raises  then,  it  is  necessary  to  take  into  considera- 
tion three  co-efficients.  First,  the  co-efficient  of  efficiency, 
which  is  the  ratio  of  the  total  earnings  for  any  period  of  time 
to  the  total  wages  for  the  same  period.  Second,  the  co- 
efficient of  quality,  which  is  the  ratio  of  the  difference 
of  the  earnings  and  costs  of  the  rejected  work  to  the  total 
earnings.  For  instance,  if  the  yearly  earnings  of  a  mechanic 
are  $1,000  and  the  cost  of  rejected  work  is  $30,  then  the  co- 
efficient of  quality  will  be:  ($1,000  —  $30) :  $1,000  =  $970: 
$1,000  =  .97.  Third,  the  co-efficient  of  attendance,  which 
is  the  ratio  of  the  number  of  days  the  workman  has  been 
in  the  shop  to  the  total  of  working  days  for  the  same  period. 
The  amount  of  raise  should  be  standardized,  but  the  periods 
of  time,  after  which  a  man  is  entitled  to  a  raise  will  differ 
according  to  the  product  of  his  co-efficients,  and  strictly  in 
accordance  with  a  wage  scale,  which  will  look  something 
like  the  following: 


Co-officients 

Periods  of  time 

A 

after  which  the 
workmen  are  en- 

Efficiency 

0 

Liality 

Attendan 

ce 

Classes 

a 

fi 

A 

a/3/x 

titled  to  a  raise 

I     

1.3-1.4 

.99 

.98 

1.3 

1.4  years 

II     

1.2-1.299 

.98 

.96 

1.16 

1.6  years 

Ill     .... 

1.1-1.199 

.97 

.94 

1.03 

1.8  years 

IV      

1.01.099 

.96 

.91 

.91 

2.0  years 

V    

Less  than  1 

■  •  ■ 

Less  than 

.91      Wage  is  not 

increased. 

As  seen  from  the  above  table,  all  employees  are  grouped 
in  five  classes,  according  to  their  individual  qualities.  A 
man  of  each  group  will  get  an  increase  after  acertain  period 
of  time  as  indicated.  The  men  that  will  come  into  the  fifth 
group,  who.*e  product  of  co-efficients  is  below  one  do  not  get 
the  increase,  of  course,  and  eventually  are  discharged  if  after 
a  fair  trial  on  some  other  work  they  fail  to  make  a  better 
showing.  It  may  be  stated  that  the  above  table  is  given 
simply  for  the  purpose  of  illustrating  the  system,  and  does 
not  represent  actual  figures  taken  in  practice.  In  reality, 
according  to  circumstances  the  number  of  classes  could  be 
increased  or  decreased,  and  also  the  periods  of  time,  after 
which  a  man  is  entitled  to  a  higher  wage,  may  be  determined 
by  the  actual  figures  for  the  three  co-efficients. 

Periodical  and  systematic  increases  in  wages  depending 
on  these  three  co-efficients  is  the  basic  principle  of  the  system 
which  for  the  sake  of  clearness  may  be  summed  up  as  fol- 
lows : 

First. — By  investigation,  observation  and  a  thorough  study 
the  periods  of  time  necessary  for  the  performance  of  each 
and  every  operation  for  each  and  every  machine  are  deter- 
mined. These  elementary  times  are  summed  up,  thus  deter- 
mining the  minimum  piece  time  or  base  time. 

Second. — The  minimum  piece  time  is  increased  according 
to  experimental  data,  thus  determining  the  normal  piece  time. 

Third. — A  rate  per  hour  is  set  for  ever\'  class  of  mechanic, 
and  this  rate  is  increased  systematically  according  to  scale  in 
reverse  proportion  to  the  product  of  their  co-efficients  of  effi- 
ciency, quality  and  attendance,  the  co-efficients  being  the  ab- 
stract expression  of  individual  qualities. 


Fourth. — Output  and  normal  piece  time  determine  the 
number  of  hours  the  workman  gets  paid  for ;  the  rate  per  hour 
and  this  number  of  hours  determine  the  actual  earnings,  and 
the  rate  multiplied  by  the  normal  piece  time  will  give  the  cost 
per  piece. 

The  system  of  wage  payments  being  outlined,  it  remains 
to  prove  that  it  will  come  up  to  the  requirements  of  a  better 
system;  i.  e.,  to  prove  whether  it  guarantees  the  employer  the 
increased  efficiency  of  labor  and  reduction  of  costs,  and  to 
the  workmen  a  just  compensation  according  to  their  skill, 
experience,  extra  efforts,  and  length  of  service.  The  answers 
to  these  questions  are  practically  self-evident,  but  the  follow- 
ing  discussion  will  perhaps  convince  those  who  are  skeptical. 

The  workman  increases  his  efficiency  when  he  has  a  rea- 
sonable outside  impulse  to  do  so.  This  impulse,  as  men- 
tioned before,  could  be  nothing  else  but  the  prospect  of  bet- 
ter earnings.  As  explained,  this  system  gives  every  man  a 
chance  to  perform  his  work  in  a  shorter  time  and  thus  in- 
crease his  earnings.  On  the  other  hand,  the  piece  price  is 
determined  by  the  rate  per  hour  and  piece  time.  If  a  man 
gets  more  per  hour  he  gets  a  better  piece  price.  Everyone  has 
an  equal  chance  to  increase  his  rate  per  hour  by  increasing  his 
co-efficients  of  efficiency,  quality  and  attendance.  The  higher 
these  co-efficients  are,  the  sooner  he  will  get  the  increase. 
These  two  reasons  prompt  the  men  to  intensify  their  efforts  to 
turn  out  more  and  better  work,  and  the  effects  on  the  industr>' 
will  no  doubt  be  the  increased  efficiency  of  labor  and  reduc- 
tion of  costs.  The  actual  earnings  of  the  workmen  as  affected 
by  these  two  factors,  i.  e.,  increase  of  efficiency  and  periodical 
increase  of  wage  rates,  are  illustrated  graphically  in  Fig.  1. 
The  scientific  method  of  determining  the  piece  times  also  will 
do  much  for  the  reduction  of  costs,  at  least  in  those  industries 
where  it  has  not  been  applied  up  to  the  present,  and  where 
many  operations  just  now  happen  to  be  considerably  over- 
valued. 

In  regard  to  the  second  requirement  of  the  system,  that  a 
just  compensation  be  guaranteed  for  everyone,  there  are  four 
factors  to  consider;  output,  length  of  ser\'ice,  or  age  of  work- 
men, and  skill  or  experience.  Therefore,  the  system  proposed 
is  believed  to  be  more  just  than  any  other,  as  it  takes  them 
all  into  consideration.  Furthermore,  the  individual  qualities 
are  valued  objectively,  referring  to  actual  records  of  perform- 
ance, and  all  the  increases  in  wages  or  adjustments  of  piece 
time  are  done  systematically  according  to  wage  pajment 
scales.     The  men  are  given  a  fair  and  equal  chance  to  in- 
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Fig.   1 — Graphical    Representation   of   Wage   Rate   Increases 

crease  their  earnings.  This  system  also  eliminates  all  petty 
squabbles  among  the  men  themselves,  and  between  the  men 
and  the  administration. 

The  increase  of  wages  of  the  workman  with  the  length  of 
time  of  his  being  in  employ  is  one  of  the  provisions  of  the 
system,  .'^o  it  satisfies  the  employee  in  this  respect,  and  on  the 
other  hand  it  prevents  labor  turnover  and  saves  the  employer 
the  losses  resulting  from  the  constant  exchange  of  men.  such 
as  time  lost  in  breaking  in  a  new  man,  extra  office  expense, 
advertisements,  etc.,  consequently  also  contributing  to  the 
lowering  of  the  costs  of  production.  In  short,  the  workmen 
will  l)e  satisfied,  the  increase  of  the  efficiency  of  labor  will 
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be  assured  and  the  result  will  be?  a  reduction  in  the  cost  of 
production  provided  the  periodical  increase  in  wages  does  not 
offset  the  benetits  of  other  factors  that  make  up  the  system. 

REDUCTION  IN  COST  OF  PRODUCTION 

This  is  a  point  concerning  which  questions  may  be  raised 
and  the  following  will  prove  that  it  will  not  happen. 

Suppose  that  the  total  output  of  a  certain  shop  and  the  total 
numljer  of  men  employed  remain  constant.  Under  such 
circumstances  any  fluctuation  of  average  wage  rates  will  cause 
a  change  in  costs  per  piece.  An  increase  of  wage  rates  will 
cause  an  increase  of  costs  per  piece  and  vice  versa.  As  the 
wage  rates  are  raised  from  time  to  time  and  the  costs  per 
piece  are  determined  by  the  rate  per  hour  and  time  consumed 
per  piece,  it  is  obvious  that  the  cost  of  production  of  the 
same  piece  of  work  will  vary  depending  on  the  rate  per  hour 
of  the  man  who  is  working  on  it,  yet  the  total  costs  can  be 
maintained  on  the  same  level  or  lowered  if  it  is  possible  to 
keep  the  average  rate  constant  or  lower  it. 

To  prove  that  under  this  system  the  increase  of  wage  rates 
of  some  of  the  men  will  not  increase  the  average  rate,  the  rela- 
tion between  the  factors  that  influence  this  average  rate  will 
have  to  be  expressed  in  algeliraic  formulae. 

Let: 

Po  =  Average  rate  i>er  hour  of  a  workman  for  all  the 

time   of   his   being    employed. 
p  =  Average  rate  per  hour  of  all  the  men  in  the  shop 

ct    any    time. 
T  =   Average  length  of  employment  of  a  workman, 
t  =  Average    interval    between    two    consecutive    raises 
,  in   wages. 

T-t 

n  =  =   .\verage    number    of    raises    in    wages    a    workman 

t  gets  during  all  the  time  of  his  being  in  employ. 

m  =  Amount  of  raise  in  cents. 

a  =   Co-efficient,  which  is  ratio  of  the  starting  wage  to 
an    average    wage, 
p,    =   apo  =   Starting   rate   per   hour. 

/3  =   Co-efficient,   which   is  the  ratio  of  maxunum   wage 
to   average    wage. 
P2  :r  ^\\i—  apo  -I-   mn  =:   Maximum   rate  per  hour. 

y  =:   Number  of  men  changed  during  one  year,  per  100 
men. 
X  =  yt  =   Number  of  men  changed  between  two  consecutive 
raises,   per   100  men. 

The  average  wage  could  be  determined  by  adding  the  mini- 
mum and  ma.Kimum  wages  and  dividing  by  two  which  gives 
the  following  equation: 

Pi  +  Pi  apo  +  ^po  2apo  +  mn 

p„  = = = i 

2  2  2 

T— t 
or  substituting instead  of  n: 

^  =  n^ «. 

2t(l— ai 

Next,  to  express  in  a  formula  the  relation  between  p  and  y 
supposing  that  the  turnover  of  labor  is  due  solely  to  natural 
causes,  such  as  death,  loss  of  ability,  etc.,  and  that  the  average 
rate  should  remain  constant.  Under  this  supposition  we  may 
say  that  most  of  the  men  falling  out  will  be  the  ones  that  get 
the  highest  rate,  p^  —  /3po  and  all  that  start  are  getting  p^  = 

aPo- 

Total  of  hour  rates  per  100  men  at  the  average  rate  =  po 
will  be 

lOOp (a) 

After  a  completion  of  an  exchange  of  x  workmen  between 
two  consecutive  raises,  the  same  total  of  rates  per  100  men 
can  be  expressed  thus: 

(100  —  x)  (pi -f  m)  -1- apx     (b) 

where 

lOOp  — 3px  (100  — j8x)p 

p>  = (c) 

100  — X  100  — X 

As  the  total  of  rates  p)er  hour  per  any  number  of  men 
ought  to  be  equal  at  any  time 

lOOp  =   (100  —  x)  (pi  -f-  m)  +  opx 

or  substituting  instead  of  />'  its  meaning  from  (c)  and  solv- 


ing the  equation  considering  the  p  to  be  unknown,  the  equa- 
tion becomes: 


(lOO. 


p  = 


.(d) 


(2) 


Jx(l— a) 

or  substituting  yt  instead  of  x: 

( 100  —  vt)m 
_\vt(l--a) 

As  the  average  rate  of  any  workman  for  all  the  time  of 
his  being  in  employ  should  not  differ  materially  from  an 
average  rate  per  hour  of  all  the  workmen  at  any  time,  equa- 
tions (1)  and  (2)  give  a  new  equation: 

nuT— t)  mi,  100  —  yt) 

= (3) 

2t(l  — a;  2yt(l  — a) 

Reducing  this  equation  to  its  simplest  form  and  solving 
it  considering  the  y  to  be  unknown : 

ICO 

y  =  —  (^) 

T 

If  T  ~  40  years,  then  y  =  2.5  men  per  100  men  or  2.5 
per  cent. 

Equation  (4),  which  is  the  result  of  the  reduction  of  equa- 
tion (3)  to  its  simplest  form,  shows  that  the  constancy  of 
average  rate  per  hour  depends  exclusively  on  the  average 
of  how  long  the  workman  remains  in  employ.  This  equation 
is  a  mathematical  expression  of  a  common  politico-economical 
law  determining  the  average  per  cent  of  labor  turnover  due 
to  natural  causes.  The  very  same  result  can  be  obtained 
also  in  another  way,  as  follows: 

If  the  average  length  of  time  of  being  in  employ  :=  T  years, 
then  in  100  years  the  staff  of  emplovees  will  exchange  com- 
100  1 

pletelv  times,  in  one  vear  —  times  and  the  exchange 

T  '         T 

100 

per  100  men  will  be =  y. 

T 

Substituting  this  meaning  for  y  and  reducing  to  its  simplest 
form,  equation  (2)  becomes 


p  = 


m(T  — t) 
2t(l  — a)' 


or  in  other  words  the  same  expression  as  that  for  p^  in  equa- 
tion ( 1 ) .  This  proves  that  the  equality  of  average  rate  per  hour 
of  all  the  men  at  any  time  and  average  rate  per  hour  of  any 
workman  for  all  the  time  of  his  being  in  employ  are  possible 
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Fig.  2 — A  Comparison  of  Wages  and  Efficiency  with  Increasing  Years 

only  on  condition  that  the  turnover  of  labor  will  be  due  but  to 
natural  causes.  In  reality  the  men  leave  the  employ  also  for 
many  other  reasons  besides  the  natural  causes,  and  conse- 
quently the  concrete  meaning  for  T  decreases,  thus  lowering 
the  average  rate  per  hour  if  m,  t  and  a  remain  constant.  This 
can  be  readily  seen  from  equation  (1)  where  T  is  one  of  the 
factors  in  the  numerator  of  a  fraction. 

For  the  sake  of  precaution  all  the  above  calculations  were 
made  on  supposition  that  the  concrete  meaning  of  T  is  deter- 
mined by  the  natural  causes.  In  reality  the  meaning  of  T  as 
determined   by  statistical  data  will   be  considerably  higher 
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and  therefore  all  the  above  is  an  ample  proof  that  periodical 
increases  of  wages  will  not  cause  an  increase  of  the  total 
costs  of  production. 

Equations  ( 1 )  and  ( 2 )  express  the  mathematical  relation 
between  all  the  factors  that  influence  the  average  rate,  and 
enable  us  to  find  suitable  meanings  for  some  of  them  if  the 
rest  are  known. 

The  meaning  for  T  cannot  be  chosen,  but  is  determined 
by  the  statistical  data,  then  y  is  found  from  the  equation 
100 

y  = .    p,  m  and  a  are  determined  by  existing  standards 

T 
of  wages.     For  instance,   in  case  the  lathe  department  of 
Dvinsk  Railroad  shops,  where  the  average  age  of  the  work- 
men is  35  years,  the  starting  age  is  20,  and  the  average  rate 
is  28  cents  per  hour,  we  will  have 

20  +  (20  +  T) 


=  35:  40  +  T  =  70;  T 


30  years. 


consequently 

100        100 
~     T    ~    30 


3J^,  or  3.3%  approximately. 


If  ^  =  28  cents,  then,  considering  the  standards  of  wages 
at  the  present  time  in  Dvinsk  shops,  m  =  1  and  a  =  .6  would 
be  most  suitable. 

Considering  that  the  exchange  of  workmen  is  due  but  to 
natural  causes,  and  that  under  these  circumstances  T  =  40, 
we  can,  from  equation  (1),  determine  the  meaning  for  t 

mT                                  40                        40 
t  L— — =  =  1.7  approximately. 


2p(l  — a)  +m 


56(1  — .6)  +  1  23.4 

T— t      40—1.7        38.3 


If  t  =  1.7,  then  n  = 


23  ap- 


t  1.7  1.7 

proximately.  1.7  of  a  year  being  the  average  period  of  time 
between  two  consecutive  increases  in  wages  should  be  taken 
as  a  basis  for  constructing  the  scale  of  wages. 

If  p  =  28,  m  =  1,  a  =   .6,  t  =    1.7,  and  n  =  23,  then: 
starting  wage  rate  pi  =  a7>  =  .6  X  28  =   17  cents  per  hour  fapprox.) 
highest  wage  rate   Ps   =   )3p   =   ap  +  m"   =    17  +  23    =   40  cents  per  hour 
(approx.) 

or  the  starting  wage  rate  will  be  40  per  cent  below  the 
average  and  the  highest  wage  will  be  43  per  cent  above  the 
mc  average  and  about  two  and  a  half  times  the  starting  wage 

i  rate.     This  difference  between  the  starting  wage  and  the 

highest  wage  gives  ample  impulse  to  the  workingman  to  in- 
crease his  efficiency  so  as  to  earn  more,  and  at  the  same  time 
will  keep  him  in  the  same  shop,  probably  in  a  new  shop  he 
will  have  to  start  again  from  the  bottom. 

In  conclusion  the  method  of  distribution  of  surplus  earn- 
ings is  important.  Various  systems  take  care  of  these  sur- 
plus earnings  in  different  ways.  The  Taylor  and  Prusso- 
Hessian  systems  pay  it  all  to  the  workmen,  and  bonus  sys- 
tems (such  as  Rowan's,  Helsey's,  or  Siebenfreud's)  pay  to 
the  workmen  but  a  part,  retaining  the  rest.  Either  of  these 
methods  is  equally  applicable  to  the  new  system,  but  it 
would  seem  that  the  retaining  of  any  portion  of  the  surplus 
earnings  by  the  employer  is  unjust,  because  he  gets  his 
share  from  the  increased  output  per  same  running  expenses. 
Of  course,  it  may  be  claimed  that  in  many  instances  the 
employer  keeps  some  men  in  the  shop  simply  out  of  sym- 
pathy, although  their  efficiency  is  much  lower  on  account  of 
old  age,  and  therefore  the  retained  surplus  earnings  go  to 
cover  the  deficiency  of  such  men. 

The  wages  and  efficiency  of  an  average  workman  are 
presented  graphically  in  Fig.  2. 

The  efficiency  of  a  man  at  about  20  is  practically  normal; 
later  on,  with  years,  he  acquires  skill  and  experience,  his 
efficiency  increases,  and  at  about  40  it  reaches  its  highest 
point.  Then  it  begins  to  decline,  slowly  at  start,  and  more 
rapidly  later  on,  and  at  about  55  it  falls  below  the  normal. 


At  the  same  time  the  wages  at  the  start  will  be  much  lower 
than  the  average,  and  even  at  the  time  of  his  highest  effi- 
ciency he  will  get  a  rate  below  the  highest.  Later  on,  how- 
ever, although  his  efficiency  has  decreased,  yet  until  the 
product  of  his  co-efficients  of  efficiency,  quality  and  attend- 
ance will  be  still  above  1  he  will  continue  to  receive  in- 
creases for  his  work.  Only  at  about  45  will  he  receive  the 
rate  corresponding  to  his  efficiency  at  that  time.  Therefore, 
the  increases  of  earnings  which  he  will  get  after  45  will 
compensate  him  for  the  inadequate  earnings  during  the  pre- 
vious years.  At  55  years  of  age  efficiency  will  come  down 
to  normal,  the  increases  are  stopped,  and  he  gets  the  last 
highest  wage  for  the  rest  of  the  time.  The  wage  scale  Ijeing 
constructed  on  assumption  that  T  =  40,  therefore  if  a  man 
will  work  even  up  to  60  years  of  age,  the  employer  will 
suffer  no  losses. 

The  systems  that  give  all  the  surplus  to  the  employee 
usually  do  not  care  what  becomes  of  the  man  when  he 
reaches  the  point  where  his  efficiency  falls  below  the  normal, 
simply  throwing  him  out,  and  the  systems  that  retain  some 
portion  of  the  surplus  and  keep  some  men  in  the  shop  out  of 
s}'mpathy  have  to  bear  the  burden,  and  in  case  there  is  too 
much  sympathy  it  may  happen  that  the  retained  surplus  will 
not  be  enough  to  cover  the  extra  expenses. 

As  I  mentioned  before,  either  of  the  metho4s  is  appli- 
cable to  the  proposed  system,  but  it  would  probably  be  more 
rational  to  retain  a  portion  and  apply  it  to  the  formation 
of  a  pension  fund. 

At  present  in  most  cases  the  workingman  living  from 
hand  to  mouth  is  left  entirely  unprovided  for  when  old  age 
comes,  and  this  compels  him  to  stay  in  the  shop  until  his 
last  strength  gives  out.  But  if  there  will  be  some  pensicMi 
provided,  which  as  suggested  could  be  formed  out  of  the 
retained  portion  of  surplus  earnings,  it  would,  on  the  one 
hand,  assure  this  old  workman  a  small  income,  and  on  the 
other,  relieve  the  employer  from  the  extra  expense  incurred 
by  keeping  the  old  man  in  employ  out  of  sympathy.  This 
would  release  his  place  for  a  more  efficient  hand. 

The  organization  of  shops  is  one  of  the  most  important 
factors  of  progress  in  industries,  and  the  system  of  wage 
payments  is  one  of  its  vital  elements.  Therefore,  the  ques- 
tion of  deciding  upon  the  right  system  to  be  adopted  in  a 
modern  industrial  organization  should  be  considered  very 
seriously. 


LIMITATIONS  TO  THE  CAPACITY  OF 
COAL  CARS 

-\bout  twenty  years  ago  the  introduction  of  the  steel  coal 
car  of  50  tons  capacity  was  a  distinct  advance  in  increasing 
the  size  of  coal  carrying  units  and  effected  considerable 
improvement  in  the  ratio  of  paying  load  to  the  gross  load  of 
the  car.  During  the  past  few  years  there  has  been  a  pro- 
gressive tendency  toward  a  still  further  increase  in  the  ca- 
pacit)'  of  coal  cars,  marked  first  by  the  development  of 
the  573^  ton  car  and  passing  through  successive  steps  of 
70,  75  and  100  tons  capacity  to  the  present  maximum  of 
120  tons  capacity,  several  of  which  are  now  in  service.  It 
is  evident  that  there  must  be  a  limit  to  the  extension  of  this 
development,  determined  by  the  strength  of  track  and  bridge 
structures  and  clearance  limitations. 

A  study  has  been  made  bv  the  Pennsvlvania  Railroad  to 
determine  this  limit,  from  which  it  is  concluded  that  the 
maximum  has  already  been  reached  and  that  permissible 
axle  loads  offer  no  opportunit>'  for  its  extension.  This  in- 
vestigation took  into  consideration  bridge  loading,  practical 
limitation  of  wheel  loads,  and  the  location  of  center  of 
gravity  of  the  loaded  car.  The  bridge  limitations  were  as- 
sumed to  be  Cooper's  E-60  bridge  loading,  which  places  a 
limit  on  the  weight  of  the  car  of  6,000  lb.  per  linear  foot 
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of  cou{)led  length.  The  maximum  wheel  loading  which  the 
rails  are  capable  of  supporting  without  undue  deformation 
was  assumed  to  l)e  52,500  lb.  per  axle,  the  maximum  for  a 
6-in.  by  11-in.  M.  C.  B.  axle.  This  is  a  larger  size  axle 
than  is  now  in  common  use,  although  the  Pennsylvania 
Railroad  now  has  something  over  30,000  cars  of  70  tons 
capacity  under  which  four-wheel  trucks  with  axles  of  this 
size  are  in  use. 

The  maximum  axle  loading  was  determined  on  the  basis 
of  the  results  obtained  by  the  sub-committee  of  the  American 
Railway  Engineering  Association  on  Rational  Relations  Be- 
tween Intensity  of  Pressure  Due  to  Wheel  Loads  and  Re- 
sistance of  Rail  Steel  to  Crushing  and  Deformation,  in  a 
series  of  tests  conducted  on  the  rolling  test  machine  at  the 
Sparrows  Point  plant  of  the  Bethlehem  Steel  Company.  On 
this  machine  a  five-foot  section  of  rail  was  caused  to  travel 
a  distance  of  four  feet  back  and  forth  under  a  chilled  cast 
iron  car  wheel  revolving  on  roller  bearings,  through  which 
the  load  was  applied.  The  test  specimens  were  taken  from 
a  new  Pennsylvania  standard  section  100-lb.  rail.  The 
effect  of  the  load  on  the  metal  at  the  head  of  the  rail  was 
determined  by  observing  the  closure  of  a  series  of  3/3 2-in. 
standartl  taper  holes  placed  horizontally  l>elow  the  surface 
of  the  tread,  approximately  %  in.,  3/16  in.,  ^  in.,  5/16 
in.,  and  ^s  in.  The  closure  of  the  holes  was  observed  by 
the  use  of  taper  plugs  with  markings  approximately  %  in. 
apart  along  the  taper,  so  that  the  difference  in  diameter  be- 
tween any  two  consecutive  marks  was  as  near  as  could  be 
measured  .001  in. 

In  the  first  test,  beginning  with  a  load  of  30,000  lb., 
110,000  pas.ses  of  the  rail  were  made  under  the  wheel.  The 
load  was  then  increased  to  35,000  lb.  and  120.000  addi- 
tional passes  were  run.  The  first  50  passes  of  the  wheel 
indicated  that  all  of  the  horizontal  holes  were  closing.  After 
500  passes  all  of  the  horizontal  holes  had  closed  by  amounts 
varying  from  .001  to  .003  in.  in  diameter.  From  this  point 
closure  of  the  deeper  holes  became  very  slow.  The  aver- 
age width  of  the  contact  of  the  wheel  on  the  rail  increased 
slighth'  at  an  approximately  uniform  rate  throughout  the 
test  and  the  contact  area  gradually  moved  toward  the  gage 
side  of  the  rail.  The  average  area  of  contact  increased  from 
.3  sq.  in.  after  10,000  passes  to  approximately  .475  sq.  in. 
at  the  end  of  the  test,  but  the  change  proceeded  in  an  er- 
ratic manner. 

The  initial  passe?  of  the  wheel  over  the  first  rail  speci- 
men indicated  an  immediate  closure  of  the  holes,  extend- 
ing even  to  the  deepest  holes,  ^  in.  below  the  surface  of  the 
tread.  The  test  of  the  second  specimen  was  started  with  a 
light  load  of  15,000  lb.,   increasing  successively  to  20.000 


lb..  25,000  lb.  and  30,000  lb.  With  a  load  of  15,000  lb., 
25,000  passes  were  run  and  no  closure  whatever  was  ob- 
served. After  26,000  passes  had  been  run  with  a  load  of 
20,000  lb.,  no  closure  was  observed.  Throughout  these  two 
periods  of  the  test,  however,  the  width  of  contact  constantly 
increased  and  the  path  of  the  contact  gradually  moved  toward 
the  gage  side  of  the  head.  A  very  slow  closure  of  from  .0005 
in.  to  .0015  in.  was  noted  in  the  holes  nearest  the  tread 
after  110,000  passes  had  been  run  with  a  load  of  25,000  lb. 
The  lead  was  finally  increased  to  30,000  lb.  and  105,000 
passes  run,  with  the  result  that  an  additional  closure  of 
from  .005  to  .0012  in.  was  noticed  in  the  holes  nearest  the 
top  of  the  rail. 

During  the  entire  test  no  closure  was  observed  in  the  holes 
5  lo  in.  and  3/S  in.  below  the  surface  of  the  tread.  Com- 
paring the  first  with  the  second  test,  it  should  be  noted  that 
with  an  initial  load  of  30,000  lb.  all  the  holes  had  closed 
b\-  amounts  varying  from  .0035  in.  in  the  deeper  holes  to 
.0085  in.  in  the  holes  nearer  the  surface,  at  the  end  of  110,- 
000  passes.  Scleroscope  readings  clearly  indicated  an  im- 
mediate hardening  of  the  surface  under  the  wheel  which 
gradually  increased  during  each  test.  There  is  no  proof 
that  the  maximum  hardness  through  the  cold  rolling  had 
been  reached  at  the  termination  of  either  test. 

With  a  maximum  of  52,500  lb.  load  per  axle  the  maximum 
permissible  total  weight  of  car  and  lading  is  established  at 
•>  15.000  lb.,  using  six-wheel  trucks.  To  meet  the  require- 
ments of  Cooper's  E-60  bridge  loading,  the  coupled  length 
of  such  a  car  must  not  be  less  than  52  ft.  6  in.  On  the 
basis  of  this  length  the  height  from  the  rail  to  the  center  of 
gravity  of  the  car  was  determined  to  be  6  ft.  6  in.,  which  is 
the  upper  limit  of  safety.  To  reduce  this  height  the  length 
of  the  car  must  be  increased. 

The  net  w-eight  of  coal  in  the  load  of  such  a  car  obviously 
depends  upon  the  light  weight  of  the  car.  In  the  study 
made  by  the  Pennsylvania  Railroad  this  is  estimated  to  be 
between  75,000  lb.  and  80,000  lb.,  which  gives  a  ratio  of 
paying  load  to  gross  load  of,  respectively,  76.2  per  cent 
and  74.6  per  cent.  Assuming  that  the  lower  limit  of  light 
weit:;ht  be  attained,  the  total  weight  of  the  load  in  the  car 
will  be  240,000  lb.  or  120  tons. 

As  far  as  conclusions  may  be  drawn  from  these  tests,  it 
appears  that  a  load  equivalent  to  a  60,000-lb.  axle  load 
effects  a  working  of  the  metal  in  the  head  of  the  rail  for 
a  considerable  depth.  Such  a  load  is  probably  too  high  to 
be  imposed  on  the  rail  through  a  small  diameter  wheel. 
\\'hen  previously  subjected  to  the  rolling  action  of  a  much 
lighter  load,  the  depth  to  which  the  metal  of  the  rail  is 
worked  bv  the  high  load  is  materiallv  reduced. 
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Drafting  Modern  Locomotives 

Improvements  Effected  by  a  Study  of   Draft  Con- 
ditions on  Norfolk  &  Western  4-8-2  Type  Engines 

BY  H.  W.  CODDINGTON  \ 

En|ineer  of  Tests,  Norfolk  &  Western,  Roanoke,  Va. 


THE  lines  of  the  Norfolk  &  Western,  as  they  pass 
through  and  over  the  Blue  Ridge  and  Allegheny 
mountains  in  their  course  from  the  Atlantic  coast  to 
the  Ohio  plains,  have  encountered  many  natural  obstacles, 
among  which  heavy  mountain  grades  have  been  the  most 
difficult  to  avoid.  These  heavy  ruling  grades  in  the  moun- 
tainous regions  have  encouraged  the  continued  development 
of  larger  and  more  powerful  power  units,  of  w-hich  the 
Mallet  type  locomotive  is  an  expression  for  freight  service, 
while  the  mountain  type  locomotive  is  the  result  of  the  effort 
to  meet  the  demands  of  heavy  passenger  service  through  the 
same  districts. 

In  the  summer  of  1916,  the  Norfolk  and  Western  designed 
and  built  in  its  shops  at  Roanoke,  Virginia,  six  mountain 
type  locomotives.  These  locomotives  are  stoker-fired  and  are 
identified  by  the  road  as  class  Kl.  The  general  dimensions 
are  as  follows: 

Type 4-8-2 

Service     passenger 

Total    weiclit    347,000  lb. 

Weiuht    on    driveis 236,0001b. 

Cylinders    29  in.  by  28  in. 

Steam   pressure    200  Jb. 

Diameter   of   drivers 70  in. 

Total  liiatitig  surface,  including  superheater   (36  elements)  .4.863  sq.  ft. 

Grate    area  ~ 80.3  sq.  ft. 

Tractive   eftort    57,200  lb. 

When  the  first  group  of  class  Kl  locomotives  was  placed 
in  service,  some  trouble  was  experienced  in  maintaining  a 
satisfactory  steam  pressure,  and  while  it  is  true  that  the  en- 
gines rarely  completely  failed  for  steam,  it  is  equally  true 
that  some  of  them  operated  on  a  very  narrow  margin,  barely 
making  the  schedule  under  the  most  favorable  conditions. 
These  engines  are  provided  with  boilers  of  liberal  dimensions 
and  confidence  was  expressed  that  the  trouble  was  not  due  to 
an  insufficient  boiler  capacity,  but  probably  centered  about 
some  question  of  combustion.  In  view  of  this,  it  was  decided 
to  make  obser\'ations  and  later  conduct  some  experiments 
after  making  certain  proposed  changes  in  the  locomotive 
front  end.  The  changes  anticipated  were  along  the  line  of  a 
larger  exhaust  stand,  a  larger  nozzle  and  a  larger  stack. 

Engine  No.  100,  which  was  regularly  assigned  to  through 
passenger  service,  was  selected  for  these  observations.  This 
locomotive  was  considered  to  be  perhaps  the  poorest  steaming 
iocomotive  of  the  group.     The  locomotive  was  shopped  for 


the  application  of  the  necessary  test  equipment,  consisting  of 
draft  gages,  steam  indicator,  speed  recorder,  signal  systems 
and  pressure  gage^.  Pitot  tubes  were  provided  along  the 
length  of  the  stack  for  determining  the  position  of  the  exhaust 
column.  Provision  was  also  made  for  obtaining  samples  of 
combustion  gases.  The  first  preliminary  obser^'ations  were 
made  on  January  ,S,  1917,  on  train  No.  25.  between  Roanoke 
and  Christiansburg,  Virginia.  This  type  of  locomotive  should 
carry,  normally.  200  lb.  steam  pressure,  but  on  this  run  it 
was  observed  that  the  steam  pressure  ranged  from  157  lb. 
to  192  lb.  It  was  also  observed  that  the  draft  was  un- 
usually low,  indicating  the  necessity  for  improvement  in  this 
respect. 

The  test  runs  were  all  made  in  the  district  referred  to  in 
the  preceeding  paragraph.  A  train  of  empty  passenger 
equipment  cars  was  provided  and  the  train  was  operated  out 
of  Roanoke  as  a  second  section  of  some  passenger  train.  This 
district  presents  an  opportunity  for  observation  both  under 
high  speed  and  heav}-  grade  operating  conditions.  From 
Roanoke  to  Elliston,  Virginia,  a  comparatively  level  or  undu- 
lating grade  is  traversed  for  alxiut  20  miles,  while  frcMti 
Elliston  to  Christiansburg  a  heavy  mountain  grade  of  1.32 
per  cent  is  encountered  for  a  distance  of  13  miles.  While 
observations  were  made  under  conditions  of  high  speed  from 
Roanoke  to  Elliston,  it  was  observ'ed  that  the  operating  con- 
ditions on  the  mountain  grade  were  more  uniform  and  pre- 
sented a  better  opportunity  for  obtaining  consistent  data  than 
in  the  high  speed  district.  It  was  also  possible  to  make  sev- 
eral trips  on  the  heavy  grade  between  Elliston  and  Chris- 
tiansburg each  day.  which  would  not  have  been  possible  had 
an  attempt  been  made  to  cover  the  complete  district  from 
Roanoke  to  Christiansburg.  Therefore,  only  the  data  com- 
piled from  the  obser\-ations  made  while  operating  on  the 
heavy  grade  will  be  presented.  During  these  runs  an  effort 
was  made  to  maintain  an  average  speed  of  32  miles  an  hour. 

The  first  test  run  was  made  March  9.  1917.  In  this  test 
an  opportunity  was  afforded  for  establishing  the  proper  loca- 
tion for  operating  the  reverse  bar  and  throttle,  as  well  as  the 
train  tonnage.  The  position  established  for  the  reverse  bar 
was  the  eighth  notch  from  the  center,  which  gave  approxi- 
mately 57  per  cent  cut-off.  while  a  full  throttle  was  main- 
tained at  all  times.     The  weight  of  the  train  ranged   from 
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600  tons  to  640  tons,  the  tonnage  being  varied  as  suggested 
by  changes  in  the  locomotive.  For  instance,  when  the  engine 
was  provided  with  a  larger  nozzle,  which  resulted  in  reduced 
exhaust  pressure,  it  was  found  that  an  increase  in  tonnage 
was  required  in  order  not  to  exceed  the  desired  speed.  Be- 
fore any  alterations  were  made  in  the  front  end  a  complete 
test  was  made  of  the  locomotive  in  its  original  condition  to 
obtain  data  for  use  as  a  basis  for  comparison. 

In  considering  the  possibility  of  improving  the  draft  con- 
ditions upon  this  type  of  locomotive,  the  results  of  draft  tests 
conducted  by  Dr.  \V.  F.  M.  Goss,  as  reported  in  his  book 
entitled  "Locomotive  Performance,"  were  carefully  studied. 
It  was  found,  however,  that  the  formulae  established  by  Dr. 
Goss  in  his  study  of  front  ends  conducted  upon  small  loco- 
motives did  not  apply  readil}-  to  the  larger  types  of  locomo- 
tives, of  which  the  N^orfolk  &  Western  class  Kl  is  an  ex- 
ample. Hence  the  study  of  this  problem  was  in  a  measure 
elementary;  the  developments  were  the  result  of  the  study  of 
the  data  obtained  from  each  individual  day's  run  and  not  the 
result  of  following  a  preconceived  program.  The  results  from 
ever)-  test  conducted  have  not  been  presented,  as  there  were 
some  for  which  the  data  were  not  of  an  enlightening  char- 
acter, and  these  have  necessarily  been  eliminated  in  the  final 
compilation. 

In  the  preparation  for  the  test,  the  engine  was  equipped  on 
one  side  with  a  Crosby  steam  engine  indicator  and  a  steam 
gage   connection   to   the   exhaust   passage    in   the   cylinder. 


of  the  exhaust  jet.    The  location  of  the  Pitot  tubes  is  sho^vn 
in  Figs.  1  and  2. 

Cab  readings  were  taken  of  the  boiler  pressure,  draft  at 
three  different  locations  in  the  boiler,  position  of  reverse  bar 
and  throttle,  location,  time  and  speed.  One  of  the  observers 
in  the  locomotive  cab  operated  an  electric  signal  system 
which  announced  to  the  obser\ers  on  the  front  end  when 
observations  were  to  be  made.  An  annunciator  located  in  the 
locomotive  calj  was  employed  so  that  the  observers  on  the 


Fig.    1 — The    Original    Front    End    Arrangement    of    the    N.    &.    W. 
Mountain  Type  Locomotives 

Along  the  length  of  the  stack,  at  intervals  of  approximately 
10  in.,  were  five  Pitot  tubes  extending  through  the  stack  and 
front  end  space  to  the  front  of  the  locomotive.  The  outside 
terminal  of  each  of  these  tubes  was  attached  to  an  open  mer- 
cury manometer  tube  for  establishing  the  position  of  the  ex- 
haust jet  with  reference  to  the  inside  surface  of  the  stack. 
The  position  of  the  Pitot  tubes  when  a  zero  reading  on  the 
manometer  was  registered  indicated  the  position  of  the  edge 
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Fig.   2 — Front   End   Arrangement   of  the    N.    &.   W.    Mountain   Type- 
Locomotives   Developed  as  the   Result  of  the   Drafting  Tests 

locomotive  front  could  signal  when  their  observations  were 
completed.  In  this  manner  all  of  the  observations  were  made 
at  approximately  the  same  time  and  under  the  same  condi- 
tions of  performance.  Provision  was  made  for  obtaining  a 
sample  of  the  combustion  gases  while  the  trip  was  in  full 
progress,  a  continuous  sample  being  taken  for  a  period  of 
six  to  eight  minutes.  Samples  of  the  fuel  used  were  obtained 
by  the  cab  observers  at  intervals  throughout  the  test  trip  and 
later  analyzed. 

The  tender  behind  the  locomotive  was  fitted  with  water 
gages  and  the  water  consumption  for  each  trip  was  ob- 
served. Care  was  exercised  to  have  the  locomotive  standing 
on  track  of  the  same  gradient  with  the  same  amount  of  water 
in  the  boiler  at  the  beginning  and  end  of  each  trip. 

The  test  runs  made  were  74  in  number  and  covered  a 
period  from  March  9,  1917,  to  July  27,  1917. 

Fig.  1  represents  the  front  end  arrangement  which  was 
standard  for  the  mountain  type  locomotives  at  the  time  the 
engine  was  taken  out  of  service.  The  arrangement  consisted 
of  an  18-in.  diameter  stack  with  a  26^ -in.  inside  extension 
and  a  plain  circular  7-in.  diameter  nozzle  with  a  Y^-m. 
bridge,  having  a  free  area  of  35.86  sq.  in.  The  arrangement 
adopted  as  standard  as  a  result  of  the  investigation  is  shown 
in  Fig.  2.  It  consists  of  a  24-in.  diameter  stack,  26^-in. 
inside  extension  and  a  14-in.  diameter  annular  waffle  iron 
nozzle  having  an  effective  area  of  49.35  sq.  in.     The  results- 
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obtained  from  these  two  front  end  arrangements  may  be  con- 
trasted as  follows: 

Front   end   arrangement                                                        Original  Modified 

Run   number    17  "4 

Type    of     nozzle Ji-in.  bridge  A-42 

Speed,  miles  per  hour 33  29.5 

Boiler  pressure,   lb.   per  sq.   in 192.5  200.2 

Front  end  draft,  in.  water 8.91  8.63 

F.xhaust  pressure,  lb.  per  sq.  in 10.94  4.54 

Draft   efficiency    .029  .068 

Area   of    nozzle 35.86  49.35 

Representative  indicator  cards  selected  from  runs  Xo.  17 
and  70  are  presented  in  Fig.  3. 

Draft  improvement  has  been  undertaken  on  the  Norfolk 


Pan  No.  17 


Run  No.  10 


H.£. 

MEP-SS.S 
LBP-  13 


/>^-  I7Z.S 
MEP^99 
JLBP  -9.^ 


M.PH3Z.S 


IP-las 

MEP-95.7 
LBP'9.4 


Fig.  3 — Representative  Indicator  Cards  Taken  with  the  Original  and 
the  Modified  Front  End  Arrangements 

&  Western's  4-8-0  type  freight  locomotives,  class  M-2.  The 
same  principles  have  been  applied  and  good  results  obtained. 
The  draft  has  been  increased  39  per  cent;  exhaust  pressure 
reduced  11  per  cent;  draft  efficiency  increased  76  per  cent. 
The  exhaust  nozzle  has  been  increased  in  size  from  5^  in. 
to  an  area  equivalent  to  6^4  ^^'  i^  diameter.  With  still 
further  changes,  there  is  a  possibility  of  improving  upon  the 
results  already  obtained. 

The  details  of  the  tests  and  the  sequence  of  the  steps  which 
led  up  to  the  final  development,  will  be  discussed  in  the 
succeeding   articles. 

{To  he  continued.) 


Coal  Production. — Production  of  bituminous  coal  for  the 
month  of  April,  1918,  is  estimated  at  46,478,000  net  tons, 
an  increase  of  4,400,000  tons,  or  10  per  cent  over  April  of 
last  year.  Production  for  the  four  months  ended  April,  1918, 
is  estimated  at  181,992,000  net  tons,  an  increase  of  over 
5,000,000  net  tons,  or  three  per  cent  compared  with  the  same 
four  months  of  1917,  accorditig  to  the  ref)orts  of  the  Geolog- 
ical Survey.  The  output  of  bituminous  coal  declined  slightly 
during  the  week  ended  May  4,  the  total  production  being  esti- 
mated at  11,559,000  net  tons.  During  the  week  ended  May 
11  there  was  a  gain  in  production  of  2.2  per  cent  over  the 
week  of  May  4,  exceeding  slightly  the  record  week  of  April 
27,  the  total  output  being  estimated  at  11,806,000  tons. 
During  the  week  ended  May  18  there  was  a  slight  decrease, 
in  coal  production,  the  output  being  estimated  at  11,732,000 
tons,  an  average  daily  production  of  1,955,000  tons,  com- 
pared with  a  daily  average  of  1,829,000  tons  during  the 
month  of  Mav,   1917. 


CONSERVE  AND  RECLAIM  MATERIAL 

The  Railroad  Administration  has  made  through  its  re- 
gional directors  a  strong  appeal  for  conserving  material  and 
reclaiming  and  repairing  old  material.  The  following  is  frcwn 
a  circular  letter  issued  by  C.  H.  Markham.  regional  director 
of  the  southern  territor}-,  to  all  the  railroads  under  his 
jurisdiction : 

In  view  of  the  increasing  difficulty  in  obtaining  a  sufficient 
amount  of  iron  and  steel  products,  it  is  more  important  now 
than  ever  that  ever}-  piece  of  material  that  is  fit  for  further 
use,  or  that  can  be  repaired  and  used,  should  be  used  in  place 
of  new  material.  Many  articles  of  scrap  by  reworking  may 
also  1)6  used,  and  the  amount  of  new  material  required  very 
considerably  reduced. 

Under  no  circumstances  must  any  material  be  scrapped 
until  it  is  positively  known  that: 

First — It  cannot  be  repaired  l)y  some  process. 

Second — Or  that  the  cost  of  repairs  by  suitable  means  is 
prohibitive. 

Third — Or  that  by  some  economical  process,  it  may  not 
be  converted  into  another  class  of  useful  material. 

Innumerable  ways  by  which  material  may  l)e  reclaimed  is 
already  known  to  those  in  charge  of  the  handling.  From 
time  to  time,  methods  evolved  on  some  particular  road  will 
be  valuable  to  others.  Articles  and  methods,  with  full  de- 
scription when  necessar}-,  should  be  sent  to  this  office  from 
time  to  time,  so  that  they  may  l^e  published  for  the  Ijenefit 
of  the  other  regional  roads. 

Everybody  should  bear  in  mind  that,  due  to  the  shortage 
of  all  supplies,  many  articles  that  under  normal  conditions 
could  not  be  economically  used  again,  can  and  must  be  re- 
paired, if,  by  so  doing,  any  saving  of  material,  however  small, 
can  be  effected.  There  are  innumerable  ways  by  which  the 
desired  results  may  be  obtained,  and  in  connection  with  the 
oxy-acetylene  torch,  and  electric  arc  welders,  material  that 
formerly  went  into  the  scrap  can  be  reclaimed  and  made  al- 
most as  good  as  new.  Worn  parts  can  he  built  up  in  many 
cases  without  being  removed.  Flues  and  firebox  sheets  that 
under  old  conditions  had  to  be  removed,  can  be  repaired  and 
power  kept  in  service  that  otherwi.>e  would  be  in  the  shop. 

The  use  of  reclaiming  rolls  for  working  up  iron  and  steel 
scrap  into  rerolled  usable  sizes  is  a  good  proposition. 

Any  requests  for  apparatus  or  devices  that  will  assist  in 
the  maximum  utilization  of  material  that  would  otherwise 
be  scrapped,  will  be  given  proper  consideration. 

I  would  like  each  railroad  to  organize  a  reclamation  com- 
mittee, which  will  make  a  thorough  study  of  each  depart- 
ment, and  keep  me  in  touch  with  what  is  l)eing  done,  making 
recommendations  from  time  to  time  of  devices  or  apparatus 
that  will  bring  about  the  conser\'ation  of  all  kinds  of  new 
material. 

Previous  to  the  organization  of  the  reclaiming  committee, 
there  should  be  appointed  at  once  a  committee  consisting  of 
a  competent  stenograher,  a  representative  of  the  mechanical 
department,  maintenance  of  way  department  and  storekeepers' 
department,  which  should  immediately  start  and  go  to  all 
general  storehouses,  local  stores,  motive  power  shops,  main- 
tenance of  wax-  bridge  and  building  shops,  car  inspectors' 
building,  section  houses,  and  maintenance  of  way  material 
yards,  to  see  that  the  following  instructions  are  complied  with : 


1.     ?oe  thrt  all  scrap,   wherever  fovnd.  is  noted  and  arrangements  made 
to    shir    such    ?s    should    be    handled    to    tho    eeneral    stores   immediately,    a 

as    requires    future    handling    to    be 


kept    of    such    material 


record    beinp 
done  later. 

2.  Co  over  store  stocks,  material  yards  and  arrange  for  proper  distri- 
bution or  disposal  of  any  surplus  material  not  required  in  a  reasonable 
lime. 

3.  Go  ove-  store  stocks  and  material  yards  and  arrange  for  the  dis- 
posal  of   all   obsolete  material. 

4.  See  that  disposition  i-  made  of  all  articles  held  for  possible  future 
use  at  motive  power  shops,  bridge  and  building  shops  and  material  yards, 
nhose  nrnbable  use  i«  so  remote  as  to  make  it  inadvisable  to  hold. 

5.  Visit  all  car  inspection  points  and  section  houses,  and  see  that 
arrangenier.t*    are    made    for   t!ie    prompt    shipment    of   all    scrap   to    central 
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[•oint,    all    ol'soltte    ami    si'rphis    material    iiiovtd    to    gtntTnl    storelioi'scs,    to 
be    later   di'=iio>'f<l   nf   in    »he    [irnper   maimer. 

6.  In  general,  see  that  all  articles  made  in  (lart  or  wholly  of  metals 
or  rtihher  that  are  stored  at  any  point  for  possible  future  use.  but  which 
'here  is  no  reasi  naolc  prospect  of  using,  is  inuiiediately  given  proper 
disposition. 

The  following  is  a  partial  list  of  materials  to  be  reclaimed 
and  repaired,  and  methods  to  conserve  the  use  of  new  sup- 
plies: 

All  bar  iron  stock  of  bolt  Fizcs  to  he  straightened  and  cut  up   for  bolts. 

All  holts  broken  or  with  battered  threads,  to  be  cut  to  smaller  lengths 
and    re'hreaded. 

All  brass  fittings  from  parts  of  air  pumps,  injectors,  lubricators,  steam 
gages,  cocks,   etc  ,   to   be   carefully   examined   and   repaired   if  possible. 

In  scrapping  articles  which  may  be  composed  of  one  or  more  materials, 
if   ner<."ss.nry.   break   them   up   and   remove   all  brass. 

r.rak<"  beams  bent  with  broken  or  missing  p-arts,  straightened  and  new 
parts  applit-d. 

All   forgings.  which  by  straightening  and  repairing,  can   be  re-used. 

ScraT>  car  a.xlcs  to  be  drawn  down  to  arch  bar  and  drawbar  yoke  sizes  and 
used  for  this  purpose,  anrl  in  any  cases  where  there  is  a  surjilus  of  axles, 
they    may   be   drawn   into   turret   lathe   stock. 

All  nuts,  either  loose  or  on  broken  bolts,  to  be  retapped  and  put  in 
stock. 

Car  journal  bearings,   where   end   wear   is   not   excessive,   to   be   relined. 

In  connection  with  recl.-iiniine  rolls,  scrr.p  arch  bars,  drawbar  yokes  and 
other   heavy  scrap  to   be   reroUcd  into  bolt  stock. 

Worn  coupler  knuckles  can  he  built  up  by  oxy-acetylenc,  and  used  on 
work  cars,  yard  engines,   etc. 

Where  a  grey  iron  foundry  is  operated  in  connection  with  the  railroad 
plant,  no  cast  iron  shoidd  be  sold,  but  all  scrap  utilized.  All  castings 
whioh  are  fit  for  further  use  or  may  be  repaired,  should  be  given  the 
closest   inspection. 

All  structural  vtcel  sliould  he  cut  spart  anil  shapes  thus  secured  fre- 
quently can   be   utilized   in    repairs  to   steel  cars,   etc. 

Old  tin  car  roofing  should  be  burned  and  the  spelter  melted  and  collected. 

Coil  sprinps.  where  not  broken,  should  he  heated,  reset  and  retempered. 
Broken  ci'il  springs  should  be  straightened,  and  bar  steel  used  for  manu- 
facturing  track  tools,   pinch   bars,   cold  chisels,   etc. 

Elliptic  springs  with  broken  leaves  should  have  the  broken  leaves  replaced 
and  the  si)rings   returned  to  storeroom. 

All  V  r.ste  for  journal  packing  should  be  carefully  reworked.  Worn 
waste  from  o?ssenger  equipment  after  reworking  and  if  not  fit  for  pas- 
senger  equipment    should   be   used    in   freight   service. 

All  dirty  wiping  waste  should  be  reworked  by  steam  cleansing  in  a  cen- 
trifugal   washer. 

Couplers,  knuckles,  hydraulic  or  power  jacks,  draft  gear  and  parts, 
chains,  pipe  fif.ings.  journal  boxes  r.nd  truck  frames,  where  through 
accident  or  other  cause?,  are  found  on  line  of  road,  should  be  promptly 
sent  in  to  some  shoj.  where  this  second-hand  material  can  be  repaired  and 
placed    back    in    service. 

There  is  a  very  great  sh'^'rtage  of  crude  rubber  due  to  the  constantly 
increasing  uses  being  found  for  it,  and  the  supply  not  increasing  in  the 
same  ratie  rs  the  demand.  Would  suggest  in  connection  with  your 
Reclamation  of  Material  Committee  that  the  subject  be  given  careful  con- 
sideration to   the  end  that: 

First. — All  hose  to  be  as  small  in  size  and  short  as  possible  consistent 
with  the  use  it  is  to  be  put  to.  Check  up  car  heating  and  washout  plants 
particularly,  as  considerable  saving  can  be  made  in  some  places. 

Second. — Wire  wound  hose  of  less  number  of  plys  and  at  correspond- 
ingly decreased  cost  may  often  be  substituted  for  special  hose  frequently 
used   for  withstanding  high  pre^^sure. 

Third.— Substitute   lengths  of  iron   pipe   for  hose   wherever  possible. 

Fourth. — Discontinue  the  use  of  rubber  mats  and  step  treads  in  cars  and 
other   places  where  used. 

Fifth. — Sheet  rubber  can  often  be  replaced  with  composition  packing  at 
less  cost   and  at   san.e   time  conserving  the  supply   of   rubber. 

Sixth.  -Old  rubber  should  be  carefully  collected  and  disposed  of  as  scrap, 
promptly. 

On  account  of  the  acute  shortage  of  files,  all  worn  files  should  be 
collected  and  where  the  facilities  exist,  resharpened,  and  when  worn  so 
badly  they  cannot  be  further  resharpened,  should  be  sent  to  file  makers  for 
recutting,  and  none  scrapped  until  you  are  absolutely  sure  they  cannot  be 
further  utilized. 

Scrap. — On  account  of  the  shortage  of  iron  and  steel,  the 
War  Industries  Board  and  the  Council  of  National  Defense 
call  attention  to  the  necessity  for  picking  up  and  either  sell- 
ing or  reclaiming  every  piece  of  scrap  iron  or  steel,  dis- 
mantled machiner}-,  obsolete  iron  and  steel  material  or  ma- 
chinery that  can  be  found  on  each  road. 

The  Railroad  Admin'stration  dirtc  s  that  special  attention 
be  given  this  matter  and  all  such  metals  and  materials  be  dis- 
posed of  to  the  best  advantage  as  soon  as  possible. 

Each  road  will  please  report  to  this  office  on  or  before  June 
30,  1918,  what  lias  been  accomplished  along  the  lines  in- 
dicated above. 
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Equipment  Exports  from  the  port  of  New  York  in  March, 
1918,  consisted  of  locomotives  valued  at  $964,492,  freight 
cars  at  $455..>60,  and  steel  rails  at  ^:^0S,\9^.— Bulletin  of 
the  Xtitional  C'itv  Bank,  A'rti'  York. 


A   DECADE  OF   PROGRESS  IN  BUILDING 
STEEL  PASSENGER  CARS 

In  order  to  ascertain  the  progress  of  the  building  of  steel 
and  steel  underframe  passenger  train  cars  and  to  develop  the 
cost  of  reconstruction  in  steel  of  the  present  wooden  equip- 
ment of  the  countr\'  the  Special  Committee  on  Relations  of 
Railroad  Operation  to  Legislation  sent  certain  requests  to  the 
carriers  on  January-  2,  1918.  Replies  were  received  from 
434  roads  operating  246,224  miles  in  the  United  States  and 
64,816  passenger  train  vehicles,  and  with  966  under  con- 
struction on  January  1.  Replies  were  also  received  from 
eight  companies  operating  33,269  miles  in  Canada,  with 
5,422  pas.senger  train  vehicles,  and  with  35  under  construc- 
tion on  the  same  date.  Estimates  and  percentages  in  the 
tables  apply  only  to  cars  operated  by  roads  in  the  United 
States. 

It  will  be  noted  that  there  were  but  five  wooden  passenger 
train  cars  constructed  in  1917  and  that  but  27  such  wooden 
cars  were  under  construction  on  January  1,  1918.  indicating 
that  the  building  of  wooden  passenger  train  cars  ha?  prac- 
tically ceased. 

.\XMAL    .\dD£TIO.\S    Or    P.\SSE.VCER    FlgilPMENT 

Percentages 


Total 

-Acquired    in  number 

1909 1.880 

1910 3,638 

'911 3,756 

1912 2,660 

1913 3,350 

1914 4,495 

1915 1.696 

1916 , 1.445 

'917 2,780 

.Tanu.Try     1,     lOiS     (under 

construction)    966             90.8               6.4               2.8 

•This  figure  includes  wooden  cars  reconstructed  with  steel  underframe. 

The  rapid  increase  in  steel  and  steel  underframe  cars  is 
shown  below: 

Steel 

Ai-proximately  in  service  Steel  un.lerframe 

January    1,     1909 ^29  673 

.Tanui:ry    1.    1910 .' . '.  j,,,;  jQ^g 

.r.inu;,ry     I,     1911 3,133  ,^3^ 

January    1,    1912 5,347  2,399 

January     I.     1913 7,271  .3,296 

January    1,    1914 9,492  4508 

.January    1.    19>5 12.90O  5,700 

.January    .,    1916 14,286  6,060 

.Jrn.'ary    I,    1917 15,754  gijg 

January    1,     1918 17,601  8,339 

Increase    191f    over    1909 16,972  7,666 

Per   cent   increase    1118   over    K09 2,698  1,139 

Per  cent   increase    1918  over    1917 11.7  35.9 

The  number  of  wooden  cars  in  service  on  January  1,  1912, 
was  48,126.  There  are  now  in  service  approximatelv  38,876, 
indicating  the  retirement  from  service  of  9,250  cars  in  six 
years. 

Approx.mme  Cost  of  Repi  acement  oi    Woode.v  Cars  with  Cars  of  Stem. 

Average 

Number       cost*  Amount 

Postal    1 58     $19,000  $3,002,000 

Mail    and    hapgpge 3.236       17,500  39,130,000 

Mail   ba,?gage   and    passenser 572        17,500  10,010,000 

HagKage  and   passenger 3,205       17,500  56,087,500 

Haggage    or    express 6,998        14,800  103,570,400 

Passenger     jo,727       23,000  476.721.000 

Parlor,  sleeping,  dinin? 3,978       37,000  147,186,000 

'^"s>n"s 726       26,000  18,876,000 

^'ioioT     376       35,000  9,660,000 

Total      ..; 38,876  $864,242,900 

Annual  interest  charge  at  S  per  cent $43,212,145 


'The  cost  figure  is  the  same  as  used  a  year 


ago. 


IN  many  respects  the  tool  room  in  a  railway  shop  is  one 
of  the  most  important  departments,  the  relative  grade  of 
work  of  the  entire  shop  being  largely  influenced  by  the 
standards  set  by  it.  Moreover  the  ability  to  design  and 
manufacture  special  jigs,  fixtures,  tools  and  appliances  for 
economical  manufacturing  in  the  general  shop  will  largely 
govern  the  cost  of  all  work  produced.  Where  the  tool  room 
sets  a  hi^  standard  of  accuracy  it  will  generally  be  found 
that  other  departments  will  eventually  follow  suit;  but  let 
the  tool  room  become  careless  about  tools  manufactured, 
and  workmen  using  the  tools  will  get  the  "don't  care"'  habit, 
the  resultant  poor  work  being  evident  throughout  the  entire 
shop.  It  follows,  therefore,  that  the  tool  room  instead  of 
being  in  one  comer,  should  be  strictly  in  the  limelight,  and 
if  anything,  over-equipped  for  the  work  to  be  done. 

Railway  tool  rooms  are  called  on  to  manufacture  a 
great  variety  of  articles,  probably  as  many  as  the- tool  rooms 
of  many  large  manufacturing  concerns.  As  illustrations, 
mention  may  be  made  of  special  taps,  thread  dies,  reamers, 
gages,  drop  forging  dies,  forging  machine  dies,  hammer 
dies,  milling  cutters,  shear  blades,  punching  dies  and 
punches  and  a  thousand  and  one  special  appliances.  Many 
of  these  must  be  very  accurate  and  should  be  equal  to 
similar  tools  made  by  the  best  tool  making  concerns.  This 
high  grade  and  miscellaneous  output  naturally  requires  a 
very  up-to-date  equipment  of  machines  and  small  tools  and 
also  suitable  measuring  instruments  to  properly  measure 
and  prove  the  accuracy  of  the  tools  manufactured. 

One  of  the  first  requirements  for  the  tool  room  is  to  be 
able  to  judge  when  a  tool  is  made  correctly,  this  referring 
to  size,  finish,  hardness  and  general  design.  For  the  repu- 
tation of  the  railway,  each  tool  manufactured  should  be 
equal  in  all  these  points  to  tools  of  similar  class  made  by 
other  manufacturers.  No  tool  should  be  allowed  to  leave 
the  tool  room  until  it  is  correct  in  all  respects.  If  this  rule 
is  well  established,  the  tool  room  will  receive  the  respect 
of  the  entire  organization. 

MICROMETER    CALIPERS. 

For  measuring  the  various  kinds  of  tools  that  are  to  be 
manufactured,  it  is  a  question  if  there  is  any  tool  better 
suited  to  the  requirements  than  the  micrometer  calipers  as 
regards  accuracy  and  convenience  to  the  workman.  Certain 
standards  may  be  considered  /desirable  for  reference  gages 


in  the  larger  shops,  but  for  the  average  shop  these  calipers 
and  the  standard  reference  pieces  generally  accompanying 
them  will  meet  most  all  reasonable  demands.  Micrometer 
calipers  are  expensive  as  compared  with  plain  machinist's 
calipers  and  often  at  first  appear  difficult  to  use,  but  the 
workmen  soon  l:)ecome  accustomed  to  them.  The  result  of 
their  use  is  better  workmanship,  and  fewer  sjxtiled  jobs, 
which  will  soon  offset  the  cost  of  the  calipers. 

In  these  days,  on  account  of  the  demand  for  expert  work- 
men in  manufacturing  concerns,  railway  men  who  can  cali- 
per closely  with  machinist's  calipers  are  on  the  decrease. 
A\'ith  micrometer  califjers  a  comparatively  inexperienced 
man  can  caliper  closer  than  an  expert  with  hand  calif>ers. 

To  meet  ordinary  requirements,  the  tool  room  should  be 
supplied  with  micrometer  calipers  of  sizes  to  suit  the  tools 
generally  manufactured  or  required  for  the  general  shop.  A 
set  of  outside  and  inside  calipers  var>ing  by  1-in.  steps  up 
to  12  in.  will  generally  be  sufficient.  These  should  not  be 
considered  exclusively  tool  room  appliances  but  should  be 
kept  in  a  case  or  rack  and  given  out  on  tool  checks  to  mai 
working  on  jobs  in  the  general  shop  where  the  accuracy  can 
be  improved  by  close  calipering.  It  is  advisable  where  p)OS- 
sible  to  measure  and  inspect  each  tool  made  by  a  man  using 
micrometer  calipers.  This  may  look  like  an  unnecessary 
refinement,  but  it  will  soon  result  in  the  workmen  getting 
into  the  way  of  doing  excellent  work  through  knowing  that 
their  work  is  to  be  carefully  checked. 

There  are  a  number  of  cases  where  micrometer  calipers 
are  essential  and  superior  to  ring  gages,  as  in  making 
reamers  where  the  diameter  should  be  slightly  over  size  to 
allow  for  grinding  after  hardening.  Taps  should  also  be 
made  a  trifle  large  to  allow  for  wear.  All  kinds  of  solid 
cutters  for  boring  work,  shafting,  bolt  sizes,  gages,  arbors, 
piston  rods,  valve  stems,  car  axles,  etc.,  should  be  tested  for 
size  by  micrometer  calipers.  In  the  case  of  piston  rods,  the 
necessity  is  well  understood  of  grinding  or  finishing  them  to 
one  diameter  for  the  entire  length  of  surface  passing  under 
the  packing,  to  prevent  wear  in  packing  and  steam  leaks. 
With  micrometers  the  size  of  the  rods  can  be  measured  at 
various  places  and  the  variation,  if  any.  ascertained  in  exact 
thousandths  of  an  inch.  A  limit  can  be  set  to  govern  the 
amount  these  rods  may  var\-  and  .004  in.  is  recommended 
as  satisfactory  and  not  difficult  to  maintain.  If  this  is 
established,    all    rods    coming    within    this    limit    would    be 
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accepted  and  used.  Rods  not  finished  within  the  limit 
should  be  corrected.  The  workmen  will  then  know  just 
what  is  expected  and  can  work  accordingly.  Solid  gages 
cannot  be  used  on  piston  rods  on  account  of  the  many  dif- 
ferent diameters. 

For  fitting  crank  pins  and  axles  into  the  wheel  centers, 
micrometer  calipers  can  be  used  to  good  advantage.  In  this 
case  the  hole  is  usually  measured  with  inside  micrometers 
and  the  axle  or  pin  machined  a  few  thousandths  of  an  inch 
larger.  The  amount  allowed  will  vary  with  different  metals 
and  the  results  will  be  much  more  uniform  than  with  the 
older  practice  of  using  machinist's  calipers  and  making  al- 
lowances for  force  fits  according  to  each  mans  judgment. 

Micrometer  calipers  are  almost  indispensable  for  the  mis- 
cellaneous force  and  for  shrink  and  running  fits  such  as 
the  tool  room  is  called  on  to  make;  for  instance,  turning 
new  shafts  for  cranes,  motors  or  machine  tools.  In  many 
cases  the  defective  shaft  can  be  calipered  and  a  drawing 
made  of  it,  which  will  enable  the  new  shaft  to  be  machined 
to  the  exact  size  required  without  throwing  the  crane,  motor 
or  tool  out  of  service  except  for  a  ver}-  short  time.  Where 
the  size  of  the  shaft  required  is  known  to  the  thousandths 
of  an  inch,  there  is  absolutely  no  reason  why  a  new  one  can- 
not be  made  to  fit  perfectly.  This  is  well  illustrated  by  the 
way  repair  parts  for  automobiles  fit. 

THREAD    MICROMETERS 

In  most  cases  railway  tool  rooms  are  called  on  to  manu- 
facture a  number  of  odd  sized  taps,  threaded  pieces,  thread 
gages,  etc.,  peculiar  to  the  road  on  which  they  are  located. 
The  drawings  for  these  generally  specify  the  diameter, 
threads  per  inch,  and  the  form  of  thread,  such  as  United 
States,  sharp  V,  Whitworth.  etc.  Where  these  drawings 
go  to  several  shops,  there  is  always  the  possibility  of  the 
taps  or  parts  not  being  interchangeable  and  not  fitting  prop- 
erly unless  some  reliable  standard  is  followed.  Should 
standard  gages  be  made  at  one  shop  and  distributed  to  other 
shops  they  would  be  expensive  and  there  is  always  the  pos- 
sibility of  losing  gages  that  are  used  only  occasionally. 

It  is  recognized  that  a  thread  to  fit  properly  must  have 
the  correct  outside  diameter,  pitch  diameter  and  thread 
shape  and  for  accurate  testing  thread  micrometer  calipers 


m:^ 


Fig.  1 — Thread   Micrometer  Calipers 

are  almost  indispensable.  By  their  use  it  is  possible  to 
exactly  duplicate  threads  at  any  shop  with  the  assurance 
that  they  will  interchange.  Thread  micrometers  are  quite 
common,  but  a  brief  description  may  not  be  out  of  place 
and  one  common  form  is  shown  in  Fig.  1.  This  has  the 
customary  40-thread  micrometer  screw  witli  a  pointed  end 
that  fits  into  a  V  block  anvil.  When  the  screw  is  run  all 
the  way  down,  the  readings  on  the  barrel  show  zero.  When 
measuring,  the  V  block  is  placed  over  a  thread  and  the 
screw  turned  until  its  point  just  touches  between  the  threads 
opposite  the  V  l)lock,  the  readings  shown  on  barrel  being 
the  pitch  diameter  of  the  thread  measured.  Tables  showing 
the  amount  the  pitch  diameter  should  be  smaller  than  the 


outside  diameter  generally  accompany  the  micrometers  and 
are  readily  understood. 

For  the  average  railway  tool  room  thread  micrometers  for 
measuring  all  threads  up  to  2  in.  diameter  will  generally 
meet  the  requirements.  For  larger  threads  a  choice  can  be 
made  of  purchasing  larger  thread  micrometers  or  using  the 
.so-called  three-wire  system  by  which  plain  micrometers  and 
wires  are  used.  A  description  of  this  system  is  fully  shown 
in   text  books. 

The  following  two  uses  of  thread  micrometers  will  serve 
to  illustrate  their  value.  When  making  taps  it  is  generally 
considered  good  practice  to  make  them  slightly  over  size  so 
tliat  the  hole  tapped  will  be  a  trifle  large  to  allow  the  bolt 
to  fit  freely.  This  oversize  may  vary  from  .002  to  .006  in. 
or  more,  as  the  case  may  be.  With  the  use  of  plain  microm- 
eters, the  outside  diameter  can  readily  be  measured  for  any 
desired  over  size  and  the  pitch  diameter  can  likewise  be 
measured.  With  these  two  dimensions  correct,  the  flat  sur- 
faces at  the  top  of  the  thread  will  also  be  correct.  Assume 
that  a  1-in.  staybolt  tap  is  desired  .004  in.  over  size,  12 
threads,  U.  S.  form  thread.  The  outside  should  be  1.004 
in.  and  by  consulting  a  catalogue  or  text  book  it  will  be 
found  that  for  12  thread  U.  S.  form  thread,  the  pitch  diam- 
eter should  be  .0541  in.  less,  or  1.004  in.  minus  .0541  equals 
.9499  or  practically  .950  in.,  to  which  size  the  tap  should 
be  threaded. 

When  making  taps  there  is  always  the  possibility  that 
tliey  will  change  size  when  hardening,  generally  enlarging. 
For  a  1-in.  tap  this  may  amount  to  .001  in,  or  more,  depend- 
ing on  the  grade  of  the  steel.  Allowances  can  be  made  for 
any  variation  expected  as  a  result  of  hardening,  which  would 
be  very  difficult  by  other  methods. 

The  tool  room  is  often  called  on  to  make  a  sample  thread 
or  gage  for  a  globe  valve,  say  1^^  in.,  10  U.  S.  form  thread. 
In  this  case  the  pitch  diameter  for  10  U.  S.  form  thread  is 
.0649  in.  less  than  the  outside  diameter  or  1.500  in.  minus 
.0649  equals  1.4351  in.  Finishing  the  outside  to  1^4  in. 
and  chasing  the  thread  to  a  pitch  diameter  of  1.435  in.  will 
insure  a  gage  or  thread  of  correct  size  and  one  that  will 
be  interchangeable  with  any  other  piece  made  to  the  correct 
size.  Thread  micrometer  calipers  can  be  recommended  for 
use  on  every  threaded  article  made  in  the  tool  room. 

THRE.\DIXr.    TOOLS 

The  threads  that  it  is  necessary  to  cut  in  the  tool  room 
should  be  as  accurate  as  possible.  As  well  known,  it  is  a 
difficult  operation  to  grind  a  lathe  tool  to  the  correct  shape 
and  angle  for  this  purpose.  The  general  appearance  and 
accuracy  of  the  threads  will  in  most  cases  I)e  improved  by 
the  use  of  the  special  threading  tools  sold  for  this  purpose 
by  a  number  of  concerns.  These  tools  have  the  bits  or 
chasers  ground  with  great  accuracy  by  special  holding 
appliances  and  will  be  found  as  a  general  rule  more  correct 
in  form  than  tools  made  from  solid  steel  with  the  average 
grinding.  Such  tools  can  be  sharpened  by  grinding  on  the 
top  surface  and  without  altering  their  form.  All  things 
considered,  they  will  be  found  cheaper  in  the  long  run  than 
solid  tools.  For  this  reason  and  the  improvement  in  work- 
manship, they  should  be  introduced  in  the  tool  room  and 
ran  l)e  used  to  advantage  for  any  lathe  threading. 

MILLING   CUTTERS 

On  account  of  the  many  varieties  of  milling  cutters  used 
in  railway  shops  no  attempt  will  be  made  to  describe  their 
manufacture  in  detail  but  it  is  well  to  bear  a  few  points 
in  mind  when  special  cutters  have  to  be  made. 

.\lways  bore  the  hole  about  0.010  in.  smaller  to  allow 
for  grinding  after  hardening,  or  for  an  inserted  tooth  cutter 
with  unhardened  center,  the  hole  should  be  ground.  The 
hole  and  one  hub  end  should  be  ground  at  one  setting  to 
insure  the  end  running  true.    The  second  end  after  grinding 
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should  l>e  calipered  with  the  first  end  in  order  to  be  sure  that 
it  is  true  and  parallel.  The  size  of  the  hole  should  be 
calipered  with  a  plug  gage  and  made  correct  to  size  as 
nothing  is  more  annoying  than  a  cutter  that  does  not  fit  the 
arbor  properly.  In  cutting  the  keyway,  avoid  sharp  corners 
at  the  bottom,  as  they  are  liable  to  cause  a  crack  when  hard- 
ening. Also  for  the  same  reason,  sharp  corners  should  l>e 
avoided  at  the  bottom  of  a  tooth.  Cutters  should  be  ground 
on  the  face  of  the  tooth  as  well  as  the  outer  edge.  Cutters 
for  wrought  iron  or  steel  work  are  better  if  the  teeth  are 
undercut  or  given  about  10  deg.  rake  on  the  front  face.  A 
cutter  with  teeth  spaced  1  in.  to  1  ^  in.  will  cut  as  smoothly, 
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Fig.  2 — Only  Three  Sizes  of  Boiler  Punch  Heads  Needed 

last  longer  and  do  more  work  than  a  cutter  with  teeth 
spaced  j/4  in.  to  Y^  in.  Cutters  should  be  sand  blasted 
after  hardening,  which  improves  their  appearance  and  the 
smoothness  of  the  surface.  The  make  and  grade  of  steel 
should  be  stamped  on  cutters  for  future  reference  and  re- 
hardening;  also  the  designating  name  or  mark  of  the  shop. 

BOILER    PUN'CHES   AND   DIES 

The  tool  room  can  without  doubt  save  considerable  ex- 
pense to  the  general  shops,  and  help  out  the  boiler  shop 
by  standardizing  a  number  of  small  tools  such  as  boiler 
punches  and  dies.  It  is  important  that  a  stock  of  these 
be  kept  on  hand  of  the  sizes  generally  used,  so  that  punch- 
ing machines  may  not  be  held  up.  If  the  punching  presses 
in  the  local  shop  or  in  the  various  shops  on  the  system  have 
different  designs  of  holding  nuts  or  clamps  for  holding  the 
punch,  it  may  often  happen  that  special  punches  will  be 
required  for  each  press.  That  is,  it  may  be  necessar}-  to 
make  two  or  three  designs  of  9/16  in.  punches. 

By  carefully  studying  conditions  it  will  generally  be 
found  that  the  various  punching  machines  can  be  altered 
and  new  holding  nuts  made  so  that  one  st}le  of  punch  will 
be  common  for  any  punching  machine  on  the  road.  For 
railway  work  it  is  necessary  to  change  the  sizes  of  punches 
and  dies  frequently.  Therefore,  the  number  of  sizes  of 
heads  should  be  reduced  to  reasonable  limits  so  that  it  will 
not  be  necessary  to  provide  too  many  holding  nuts  for  the 
punching  press  rams.  On  the  other  hand,  if  the  steps  in 
sizes  are  too  great,  it  will  make  it  necessary-  to  make  some 
of  the  punches  with  a  small  cutting  edge  and  a  large  head, 
which  is  a  poor  design  and  requires  a  large  amount  of  tool 
steel  for  the  size  of  hole  to  be  punched.  Fig.  2  shows  the 
form  of  punch  made  by  a  number  of  concerns  that  meets 
the  requirements  very  well.  The  table  of  sizes  is  offered 
as  a  suggestion.  It  calls  for  three  punches  and  covers  all  di- 
ameters generally  required  for  boiler,  tank  and  steel  car  work. 

In  order  to  hold  these  punches  in  existing  punching  ma- 
chines it  may  be  necessary  to  make  new  holdings  nuts  for  the 
rams.    One  design  is  shown  in  Fig.  3  A  being  the  nut,  which 


is  generalh-  made  hexagon,  B  the  punch,  C  a  filler  block 
and  D  the  ram  of  the  press.  Attention  is  called  to  the  filler 
block  C.  It  is  desirable  that  the  end  of  any  length  of  punch 
shall  extend  the  same  amount  from  the  end  of  the  press  ram 
to  avoid  changing  the  stroke  of  the  ram  of  the  press.  By 
making  the  punch  and  filler  block  together  to  equal  one 
length  for  any  length  of  punch,  will  eliminate  the  necessity 
of  adjusting  the  stroke  of  the  press.  The  nut  as  shown  in 
Fig.  3  would  have  to  be  made  with  the  thread  suitable  for 
each  design  of  punching  machine.  It  is  desirable  to  make 
a  separate  nut  for  each  size  of  punch  head  generally  required. 

Fig.  4  shows  a  form  of  die  used  quite  extensively.  In 
order  to  accommodate  this  die  it  will  in  some  cases  be  neces- 
sar}- to  rebore  the  die  block.  The  bore  should  be  of  a  size 
suitable  for  the  largest  die  generally  used  on  the  punching 
press  on  which  the  die  block  is  used.  The  smaller  dies  can 
be  used  in  the  same  hole  by  the  use  of  filler  cups  as  shown 
in  Fig.  5.  This  cup  should  be  made  of  sufficient  thickness 
at  the  bottom  A  to  insure  the  tops  of  all  dies  being  the  same 
distance  above  the  die  block. 

By  following  the  method  as  outlined  above  any  punch  or 
die  may  be  used  in  any  punching  machine.  This  will  reduce 
the  number  of  parts  to  be  kept  in  stock  and  will  meet  the 
requirements  better  than  a  large  variety  of  shapes  and  sizes. 

For  punching  holes  in  angle  irons  or  to  meet  special  re- 
quirements, it  may  be  necessar}-  to  make  longer  punches  or 
higher  dies.  These,  however,  can  generally  be  made  with 
the  same  sized  bodies  and  to  fit  the  same  holders. 

Dies  are  at  times  made  with  a  flattened  side  for  a  set 
screw  to  rest  against  for  holding  in  the  die  block.  With  dies 
made  correct  to  size  this  cannot  l>e  considered  necessary,  as 
a  die  will  rarely  lift  in  the  die  block.  The  set  screw  may 
be  an  advantage  to  prevent  the  die  turning  or  coming  loose. 
However,  this  is  a  question. 

It  is  very  essential  that  punches  and  dies  be  made  correct 
to  size  and  true,  so  that  in  the  event  of  removing  either  it 
shall  not  be  necessary  to  readjust  the  die  block  to  line  up 
with  the  punch.  Generally  the  hole  in  the  die  block  should 
be  about  .003  in.  larger  than  the  nominal  size  of  the  die, 
and  the  dies  should  be  made  to  the  nominal  diameter  to 


Fig-   3 — Boiler  Punch   Holding   Nut  Arrangement 

al:)OUt  .005  in.  less.  The  punch  should  be  true  and  the  tc^ 
surface  square  with  the  body  to  prevent  throwing  the  cutting 
edge  out  of  line  and  necessitating  a  readjustment  of  the  die. 

SQU.\RE   -WRENCHES    AND    SOCKETS 

One  anno}ing  problem  is  that  of  keeping  up  the  supply 
of  wrenches,  air  motor  sockets,  etc.  necessan-  for  driving  stay- 
l>olt  taps,  reamers  and  applying  staybolts.  This  is  aggravated 
by  the  variety  of  sizes  required.  If  the  numljer  of  these  sizes 
can  be  reduced,  the  conditions  will  be  improved  both  in  the 
tool  room  and  the  rest  of  the  shop.  For  example,  the  square 
shank  on  a  "s-in.  staybolt  tap  is  generally  made  9/16  in. 
These  taps  do  not  require  a  great  amount  of  power  to  drive 
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and  as  they  do  not  bottom  they  do  not  receive  the  abuse  in- 
cident to  bottoming.  Without  a  doubt  staybolt  taps  of  J^-in., 
15/16-in.,  1-in.  and  1  1/16-in.  can  all  be  made  with  9/16-in. 
square  shanks,  and  the  1^-in.,  1  3/16-in.,  1^4 -in.  and 
1  5/16-in.  can  have  ;^-in.  shanks  without  affecting  their 
strength.  By  this  plan  two  sizes  of  wrenches  and  sockets  will 
be  suitable  for  eight  sizes  of  taps,  as  compared  to  eight,  and 
the  elimination  of  six  sizes  of  sockets  and  wrenches.  Also, 
where  it  is  the  practice  to  square  the  ends  of  staybolts  and 
the  head  of  button  head  or  crown  staybolts  for  screwing  into 
the  boiler,  they  can  be  made  to  one  of  these  sizes.  By  this 
method  one  wrench  or  motor  socket  can  be  used  for  the  larger 
majority  of  staybolt  work.  This  will  not  only  reduce  the 
number  of  sizes  of  wrenches  and  sockets  required,  but  when 
the  workmen  are  on  the  boiler  it  will  not  be  necessary  to 
carry  along  a  number  of  sockets.  Another  good  result  is  that 
the  proper  sized  socket  will  be  used  and  thus  reduce  danger 
of  accidents  on  account  of  wrenches  slipping  off  the  taps  or 
bolts. 

FORMS    OF    THREAD    OF    ST.4YBOLT    T.\PS    AND    STAYBOLTS 

Three  forms  of  thread  are  used  by  railways  for  staybolts, 
namely,  the  sharp  or  V  thread,  the  United  States  form  and 
the  Whitworth.  It  would  hardly  come  within  the  province 
of  the  tool  room  to  decide  on  the  form  of  thread  to  be  used, 
and  no  recommendation  will  be  made  in  this  article.  The 
peculiarities  of  the  different  forms  will  be  considered  from  a 
tool  room  point  of  view. 

There  are  no  well  recognized  standards  of  pitch  diameter 
size  for  the  V  form  of  thread.  While  gages  have  been  made 
by  some  of  the  leading  tool  concerns,  they  are  not  theoretically 
correct  and  not  guaranteed  to  be  so  by  the  makers.  To  cut 
this  thread  to  correct  pitch  diameter  would  make  the  top  of 
the  thread  as  sharp  as  a  knife  edge,  which  is  not  practical. 
As  a  matter  of  fact,  staybolt  taps  of  V  form  of  thread  are 
generally  made  from  .012  to  .018  in.  larger  at  the  pitch  line 
than  the  theoretical  size.  On  account  of  the  difficulty  of 
maintaining  a  standard  for  the  V  form  of  thread,  it  would 
be  well  for  the  tool  room  to  get  away  from  its  use  if  possible. 
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Fig.  4 — Boiler  Punch  Dies  Reduced  to  Three  Sizes 

United  States  standard  form  of  thread  is  used  almost 
exclusively  in  the  manufacture  of  bolts,  and  the  same 
form  of  thread,  known  as  United  States  form  (or  U.  S.  F.) 
can  Ije  used  to  good  advantage  for  staybolts.  A  ver}'  simple 
formula  is  given  for  the  pitch  diameter  for  any  number  of 

.6495 

threads  per  inch,  as  follows:  Pitch  diameter  =  D , 

N 
in  which  D  is  the  diameter  of  the  bolt  or  tap,  .6495  a  con- 
stant and  X  the  number  of  threads  per  inch.  For  12  threads 
per  inch,  as  largely  used  on  staybolts,  the  pitch  diameter  will 
be  practically  .054  in.  less  than  the  outside  diameter,  or  a 
1-in.   bolt  should  have  a  pitch  diameter  of  .946   in.     This 


form  of  thread  has  many  advantages  from  the  tool  room 
standpoint.  It  is  not  hard  to  cut,  can  readily  be  measured 
with  the  thread  micrometer  caliper,  and  by  establishing  a 
limit  governing  the  amount  a  staybolt  may  be  under  size  or 
the  tap  over  size,  the  bolts  and  taps  can  readily  be  made  to 
interchange. 

The  Whitworth  thread  differs  from  the  U.  S.  form  on  ac- 
count of  the  rounded  top  and  bottom  of  thread,  and  has  a 
55  deg.  included  angle  instead  of  60  deg.,  as  used  with  the 
U.    S.    F.      The  pitch   diameter   is   calculated   by   formula 
.640 

D ,  and  for  1 2  threads  the  pitch  diameter  is  about 

N 
.001  larger  than  the  U.  S.  form.    The  objection  to  this  form 


Fig.  5 — Filler  Cup  to   be  Used   With   Boiler  Punch   Die 

of  thread  from  a  tool  room  standpoint  is  that  of  cutting  the 
rounded  top  and  bottom  of  the  thread,  which  should  require 
a  special  ground  tool  for  the  purpose. 

Boilermakers  have  discussed  the  question  of  the  form  of 
thread  to  be  used  from  a  number  of  angles,  and  there  are  no 
doubt  advocates  in  favor  of  each  form.  As  a  matter  of  ever\-- 
day  shop  practice  in  cutting  staybolts,  it  is  a  question  if 
threads  cut  to  any  of  the  three  forms  will  vary  enough  to  Ije 
noticeable.  The  flat  surface  at  the  top  and  bottom  of  the 
thread  on  a  12-thread  U.  S.  form  bolt  should  be  .0104  in.,  or 
about  .01  in.  Examine  a  rule  graduated  to  1/100  in.,  or. 
if  not  handy,  a  rule  graduated  to  1/64  in.,  and  observe  how 
small  an  amount  this  is.  A  slight  dulling  of  the  dies  or 
chasers  u.^ed  to  cut  the  bolts  will  remove  the  sharp  comers 
of  the  U.  S.  form  of  thread  and  cause  it  to  resemble  the  Whit- 
worth. Also  a  slight  dulling  of  chasers  when  cutting  the  V 
thread  will  cause  it  to  appear  the  same  as  the  two  forms 
mentioned.  Or,  in  other  words,  in  the  ever>'-day  practice 
of  cutting  staybolts  on  bolt-cutting  machines,  by  the  present 
methods,  the  condition  of  the  chasers  or  dies  will  govern  the 
form  of  the  thread  selected.  The  U.  S.  form  has  the  advan- 
tage of  well  defined  sizes  and  formulae,  and  is  as  easy  to  cut 
as  any.  Dies  or  chasers  are  easily  maintained.  It  would 
also  probably  be  easier  to  maintain  the  standards  than  with 
other  forms.  The  latter  will  be  an  advantage  to  a  tool  room 
that  is  called  on  for  "tools  in  connection  with  staybolt  work. 

THRE.\D    GAGES 

The  question  of  always  having  proper  fitting  bolts  is  very 
important  in  railway  work,  and  in  order  to  ol>tain  inter- 
changeability  it  is  essentii'.l  that  a  system  of  gages  be  provided 
for  the  workmen  when  cutting  bolts.  Ring  and  nut  gages 
have  been  used  for  the  purpose,  Imt  they  are  not  all  that  is 
desired,  on  account  of  the  time  required  to  trj'  on  to  a  bolt. 

For  the  general  run  of  bolts  such  as  are  required  for  rail- 
way use.  the  thread  gage  shown  in  Fig.  6  answers  very  well. 
This  can  be  obtained  from  a  number  of  gage-making  con- 
cerns. As  will  l)e  noted  from  the  illustration,  it  has  two  pairs 
of  adjustable  points,  each  of  the  same  angle  as  the  thread  to 
be  measured.  The  top  pair  is  set  to  the  maximum  size  of  the 
pitch  diameter  allowable,  and  the  lower  set  to  the  minimum 
size.  This  makes  a  "go"  and  a  "not  go"  gage.  The  points  can 
readily  be  adjusted  to  compensate  for  wear  and  to  meet  a 
reasonable  amount  of  tolerances.  With  this  form  of  gage, 
belts  can  be  tested  with  sufficient  accuracy  for  the  average 
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railway  work,  and  on  account  of  its  ease  of  operation  the 
workmen  will  make  more  frequent  use  of  it  than  the  ring 
aace.  It  is  particularly  useful  when  setting  dies  to  the  proper 
size,  but  will  not  detect  a  bolt  out  of  pitch;  that  is,  not  hav- 
ing the  correct  number  of  threads  per  inch.  This  must  be 
ascertained  with  screw  pitch  gages.  Master  gages,  which  can 
also  be  obtained  from  the  manufacturers,  must  be  provided 
for  setting  shop  gages.  One  cheap  form  that  answers  very 
well  can  readily  be  made  as  shown  in  Fig.  7.  This  gage  is 
threaded  taper  about  ]/2   thousandth  per  thread,  or  for  12 
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Fig.  6 — A  Convenient  Form  of  Adjus-table  Thread  Gage 

threads  per  inch  .006  in.  taper  per  inch.  It  should  be  three 
to  five  inches  long,  depending  on  the  pitch  of  the  thread, 
and  about  ^  in.  thick.  After  hardening  and  grinding  the 
sides,  the  thread  sizes,  both  maximum  and  minimum,  can  be 
ascertained  by  a  thread  micrometer  by  calipering  the  various 
threads  until  sizes  required  are  selected.  Arrows  or  indicating 
marks  to  show  the  correct  position  on  the  gage  can  then  be 
ground  or  etched  on  the  flat  surface. 

The  work  thread  gages  should  be  proved  or  adjusted  to  the 
test  gages  frequently,  depending  on  the  extent  to  which  they 
are  used.  It  is  advisable  to  seal  the  work  gages  when  set,  to 
prevent  tampering  with  same. 

The  amount  of  tolerance  to  be  allowed  when  cutting  bolts 
and  tapping  nuts  has  not  been  well  defined.  The  Ordnance 
Department  of  the  United  States  recommends  the  following 
for  close  fits : 


Number  of 

threads 

Bolt 

Nut 

4—6 

-1-0.000 

—0.000 

— o.ong 

+0.008 

7—10 

-t-0.000 

—0.000 

—0.006 

+0.006 

11—18 

-^0.000 

—0,000 

—0.005 

+0.005 

20 — 28 

-f  0.000 

—0.000 

—0.004 

+0.004 

on  the  part  of  the  bolt  shop.  A  limit  of  .004  in.  Mow  the 
theoretical  size  will  not  be  found  difficult  to  cut  and  will 
give  good  results.  It  follows  that  a  1-in.  staybolt  must  be 
cut  between  the  theoretical  pitch  diameter  of  .496  in.  and 
the  minimum  size  of  .941  in. 

The  work  gages  and  also  the  setting  gages  would  have 
the  following  pitch  diameters  for  U.S.F.  threads: 

Pitch  diameter 

, '. , 

r.olt  size                                                          Maximum  Minimum 

7^   in 821  in.  .817  in. 

\%  \x\. .,-.>. 882  in.  .£78  in. 

1       in i.:. 946  in.  .942  in. 

1^  in 1.008  in.  1.004  in. 

1^   in 1.071  in.  1.067  in. 

1 J^   in 1.133  in.  1.129  in. 

1 14  in 1.196  in.  1.192  in. 

It  is  sometimes  advisable  to  make  the  thread  on  the  head 
or  button  end  of  crown  bolts  larger  than  the  theoretical 
size,  and  in  this  case  it  may  be  desirable  to  set  a  limit  of 
theoretical  size  to  .004  in.  above,  in  order  that  the  bolt  will 
screw  tight  into  the  boiler  sheet. 

MACHINE  TOOLS  FOR  THE  TOOL  ROOM 

Machine  tools  such  as  lathes,  shapers,  drill  presses,  uni- 
versal and  other  grinding  machines  are  too  well  understood 
to  require  special  mention,  and  attention  will  be  called  only 
to  a  few  features  desirable  for  railway  work. 

Lathes. — It  is  a  good  plan  to  have  at  least  one  lathe 
equipped  with  a  backing  off  attachment,  which  is  useful 
when  making  formed  or  special  milling  cutters  and  also  for 
relieving  taps.  Machine  relieving  is  generally  preferred  to 
relieving  by  hand,  and  also  gives  a  neater  appearance. 

Shapers. — The  conventional  shaper  is  a  useful  machine 
for  tool  rooms.  However,  too  many  should  not  be  installed 
without  carefully  considering  the  relative  merits  of  milling 
machines  and  surface  grinders.  The  latter  machines  are 
often  better  adapted  to  certain  kinds  of  tool  room  work. 

Milling  Machines. — The  universal  milling  machine  with 
index  head,  is  indispensable  for  railway  tool  rooms.  How- 
ever, after  one  or  two  have  been  installed,  it  is  advisable 
to  consider  other  forms  when  increases  in  tool  equipment 
are  necessary.  The  large  majorit}'  of  tools,  such  as  taps, 
reamers,  dies,  flue  tools,  etc.,  are  milled  without  setting  the 
table  on  an  angle,  and  where  a  plain  milling  machine  cost- 
ing less  will  answer  so  much  the  better.  The  plain  machine 
has  the  advantage  of  being  more  rigid,  and  heavier  cuts 
may  be  taken,  which  will  result  in  greater  output.  With 
the  plain  machine  it  will  often  be  found  that  flat  surfaces 
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-Ml   referring  to  pitch   c'iaineter. 

These  tolerances,  it  is  believed,  are  no  closer  than  necessary 
for  railway  work,  and  if  the  work  gages  for  bolts  explained 
above,  are  provided  and  used,  the  bolts  manufactured  will  be 
interchangeable,  and  trouble  from  improperly  fitting  bolts  and 
nuts  will  disappear.  A  bolt  cut  to  minimum  size  and  a  nut 
tapped  to  maximum  size  will  make  a  loose  fit.  However,  this 
does  not  happen  often  in  practice. 

The  principal  trouble  when  threading  on  the  average 
bolt  cutting  machine,  the  point  or  first  part  of  the  thread 
is  generally  smaller,  owing  to  spring  in  the  die  head.  By 
gaging  about  one  inch  back  from  the  point,  a  general  aver- 
age will  be  struck  that  will  satisfactorily  meet  all  the  re- 
quirements for  bolts  used  on  locomotive  and  car  work. 

STAYBOLTS 

For  staybolts  it  is  generally  advisable  to  provide  work 
^nd  setting  gages  for  each  size  of  bolt  to  be  cut.  The  limits 
for  this  work  should  be  fairly  close,  and  it  may  require  a  few 
trials  to  determine  the  amount  of  tolerance  necessary-  to  meet 
the  demands  of  the  boilermakers  and  avoid  too  close  work 
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Fig.   7 — Hardened    Master  Tlnread    Gage 

like  die  blocks  for  bolt  headers,  drop  dies,  blanks  for 
bolt  chasers,  etc.,  can  be  milled  quicker  than  shaping  or 
planing. 

For  working  out  the  depressions  in  drop  forging  dies, 
special  form  hammer  dies,  punching  press  dies  of  special 
shapes,  forging  machine  dies,  and  precision  drilling  and 
machining  odd  shaped  articles,  the  vertical  spindfe  knee 
type  milling  machine  or  the  so-called  drilling  and  milling 
machines  can  be  used  to  good  advantage.  With  machines 
of  this  nature  many  jobs  can  be  milled  that  are  now  chipped. 
This  class  of  machine  can  also  be  used  for  flat  surface  mill- 
ing, by  the  use  of  face  mills. 

Grinders. — Most  tool  rooms  are  equipped  with  universal 
grinding  machines,  and  these  are  too  well  understooc(  to  re- 
(juire  comment.     On  account  of  the  increasing  use  of  spiral 
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milling  cutters.  l»otli  -olid  and  inserted  tooth,  it  is  advisable 
to  have  one  machine  e(|uipjx'd  with  the  sj)ecial  grinding  at- 
tachment. Thi.s  attachment  may  he  used  for  grinding  the 
face  of  the  tooth  of  cuUers.  This  will  improve  the  cutting 
qualities  and  also  reduce  the  time  between  grindings.  With 
this  attachment,  the  flutes  in  worn  cutters  can  be  ground 
deeper,  and  also  when  desirable  to  change  the  shape  of  the 
tooth,  this  can  readily  be  done.  This  will  at  times  elim- 
inate  annealing   and   rehardening. 

For  the  larger  tool  rooms  the  plain  cylindrical  grinder 
can  he  used  and  effect  consideraljle  saving.  It  is  a  pro- 
duction machine  and  has  the  necessar)-  strength  and  weight 
to  remove  metal  quickly.  For  a  number  of  jobs  it  will  be 
found  that  grinding  is  quicker  than  turning  and  filing. 
Work  such  as  arbors,  shafts  for  motors,  cranes  and  machine 
tools,  drifts,  round  shanks  of  reamers  and  taps,  etc.,  can 
l)e  ground  very  (juickly  and  with  great  accuracy.  One  good 
l)ractice  is  to  turn  the  shaft  about  1/32  in.  large  with 
coarse  feed  and  finish  on  the  grinder.  In  many  cases  where 
only  a  small  amount  of  reduction  in  size  is  required,  say 
1/16  to  i/32  in.,  the  piece  can  be  ground  direct  from  the 
rough  bar  much  cheai)er  than  turning.  One  good  use  for 
the  cylindrical  grinder  is  that  of  grinding  the  round  shanks 
of  reamers,  taps  and  similar  tools  after  hardening.  This 
improves  the  appearance  of  the  tools,  and  as  the  turning 
can  be  done  in  a  rough  manner,  the  grinding  will  not  add 
to  the  co.st  of  the  tool.  With  one  of  these  machines  in- 
stalled, new  jobs  will  be  found  for  it,  so  that  it  will  not  be 
idle.  It  will  to  a  large  extent  take  the  place  of  a  lathe  and 
also  relieve  the  universal  grinders. 

Surface  Cirimlcrs. — The  surface  grinding  machine  is 
used  only  to  a  limited  extent  in  railway  shop  tool  rooms. 
It  is,  however,  useful  and  economical  for  a  large  number  of 
jobs.  There  are  four  general  types,  namely,  the  vertical 
shaft  type  with  rectangular  reciprocating  table,  the  vertical 
shaft  type  with  circular  rotating  chuck,  the  horizontal  shaft 
ty{)e  with  rectangular  reciprocating  chuck,  and  the  hori- 
zontal shaft  type  with  circular  rotating  table.  .\11  of  these 
can  and  should  be  provided  with  magnetic  chucks.  Each 
has  its  uses.  The  vertical  type  machines,  which  generally 
are  equipped  with  ring  or  cup  grinding  wheels,  will,  under 
most  conditions,  remove  metal  faster  than  the  horizontal 
shaft  type,  and  may  be  considered  largely  production  ma- 
chines, which  can  be  used  for  the  tool  work  and  also  for 
a  number  of  locomotive  parts.  The  horizontal  shaft  ma- 
chines are  somewhat  more  general  in  their  application  for 
tool  room  work.  l)ut  not  as  well  adapted  to  locomotive  work. 

With  the  vertical  shaft  types  a  number  of  jobs  can  be 
ground  cheaper  than  planing,  and  made  more  smooth  and 
accurate.  For  example,  work  such  as  die  blocks  for  bolt 
headers  and  gripping  dies,  if  forged  fairly  close  to  size, 
can  l)e  ground  from  the  forging  cjuicker  than  planing.  Steel 
used  for  chaser  dies,  boring  bar  cutters,  double  end  cut- 
ters for  boring  car  brasses,  and  cutter  bits  for  various  boring 
operations  can  be  ground  directly  from  the  bar  steel.  In  ad- 
dition, a  number  of  locomotive  parts  can  be  ground  to  good 
advantage,  such  as  rod  wedges,  crosshead  keys,  slide  valves, 
slide  valve  strips,  etc.  If  forged  or  cast  fairly  close  to 
size  they  can  be  ground  quickly,  and  on  the  larger  types  of 
rectangular  machines,  locomotive  guides  and  ends  of  main 
and  side  rods  may  be  ground. 

The  horizontal  shaft  type  with  reciprocating  table  can 
also  be  used  on  the  tools  mentioned  above,  and  in  addition 
can  be  used  for  form  grinding,  such  as  the  grooves  in  bolt 
or  rivet  header  dies,  and  work  of  similar  nature,  on  account 
of  being  provided  with  radius  truing  devices,  by  which  the 
grinding  wheels  may  be  trued  on  the  periphery'  to  any  half- 
circle  desired.  .\  machine  equipped  to  grind  the  grooves 
in  bolt  and  rivet  header  gripping  dies  will  prove  very  use- 
ful, the  method  followed  for  new  dies  being  to  mill  or 
drill  the  grooves  a  trifle  small  and  grind  to  the  proper  size. 


Also  wlien  the  dies  l>ecome  worn  from  .serx'ice  they  can  be 
refinished  by  grinding  a  new  flat  surface  and  regrinding  the 
grooves.  This  will  eliminate  annealing  the  dies  when  hard- 
ened steel  is  used,  and  for  soft  steel  it  will  generally  be  found 
quicker  than  other  methods.  The  customary  method  is  to 
set  the  two  halves  on  a  magnetic  chuck  and  grind  both  a' 
once.  The  half-round  groaves  can  be  ground  in  about  .id 
minutes,  including  the  time  of  changing  and  truing  the 
wheel. 

Surface  grinders  can  be  used  to  sharpen  hardened  punches 
and  dies  used  for  punching  various  odd-shaped  pieces.  Bv 
keeping  these  i^harp,  the  appearance  of  the  punchings  will 
be  improved  and  the  dies  will  last  much  longer.  They  can 
also  be  used  to  grind  the  flat  surfaces  of  gages,  straight 
edges,  parallel  strips,  sharpen  shear  blades,  face  sides  or 
surfaces  of  bolt  chasers  or  dies,  finish  the  surfaces  of  cut- 
ting tools  used  in  all  forms  of  tool  holders,  and  a  large 
number  of  special  appliances.  This  finish  will  be  obtained 
ver}-  much  quicker  than  by  hand  polishing  and  will  have 
a  much  better  appearance. 

HARDENING    AND    TEMPERING 

Furnaces  for  hardening  and  tempering  need  no  descrip- 
tion here.  As  far  as  possible,  all  tools  should  be  hard- 
ened and  drawn  according  to  pyrometer  readings.  While  it 
is  true  that  a  number  of  the  tool  hardeners  in  railway  shops 
become  very  expert  in  judging  heat  by  the  eye,  the  fact 
remains  that  the  conditions  can  be  much  improved  by  the 
use  of  pyrometers. 

A  record  of  each  tool,  or  batch  of  tools  hardened  at  one 
time  will  be  found  of  value  in  the  tool  room.  It  should 
specify  the  kind  of  tool,  make  and  grade  of  Steel,  degree  of 
heat  when  quenched  and  kind  of  bath,  degree  of  draw, 
time  in  hardening  furnace,  scleroscope  hardness  and  any 
peculiarities.  This  record  can  be  kept  in  a  book,  or  better 
still  on  a  card  index.  In  the  event  of  the  tool  not  wearing 
properly  or  breaking,  the  record  can  be  referred  to,  and 
proper  modifications  made  for  future  tools,  or  should  the 
tool  wear  well,  the  record  will  be  a  guide  for  future  heat 
treatment. 

THE   SCLEROSCOPE 

As  a  means  for  obtaining  a  uniform  degree  of  hardness  of 
tools  the  scleroscope  is  now  being  introduced  into  tool  rooms, 
and  the  principle  on  which  it  operates  is  as  follows:  A 
small  weight  is  dropped  inside  of  a  glass  tube  on  the  object 
to  be  tested,  and  rebounds,  the  amount  of  rebound  being 
governed  by  the  hardness  of  the  object,  and  read  on  a  grad- 
uated scale. 

When  testing  soft  steel  with  the  scleroscope,  the  rebound 
may  be  20  to  40  on  the  scale.  For  tools  hardened  to  stand 
shocks,  like  chisels  or  flue  tools,  it  may  be  55  to  65,  and 
harder  tools,  such  as  taps,  may  show  70  to  90.  Practice 
with  this  instrument  on  tools  that  have  given  good  service, 
will  quickly  enable  any  shop  to  set  a  standard  for  hardness 
that  may  be  followed  for  tools  manufactured. 

When  tempering  tools  there  is  always  a  possibility  that 
they  are  not  hardened  to  the  proper  degree,  and  even  when 
a  batch  are  hardened  at  one  time  some  may  be  too  soft  or 
too  hard.  By  testing  each  tool  the  hardness  can  be  ascer- 
tained, and  any  not  correct  may  be  retempered.  This  will 
eventually  result  in  a  great  improvement  in  the  grade  of 
tools  manufactured.  The  amount  of  time  required  to  test 
with  this  instrument  is  very  small. 

This  article  calls  for  a  number  of  refinements  not  usually 
found  in  railway  tool  rooms,  and  at  first  glance  some  of 
the  practices  and  appliances  may  appear  out  of  place  for 
tools  used  for  locomotive  and  car  construction  and  repairs. 
However,  no  tool  or  method  is  mentioned  that  is  not  com- 
mon to  most  of  the  leading  tool  making  companies.  These 
companies  are  in  the  business  to  make  money  and  naturally 
will  not  go  into  refinements  if  they  do  not  pay. 
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WHILE  the  railroads  through  the  spur  of  necessity 
have  always  been  attentive  to  means  for  improv- 
ing shop  efficiency  and  output,  there  never  has 
been  a  demand  so  insistently  imperative  as  that  which  the 
country  now  makes  that  there  shall  be  greatly  increased 
efficiency  in  this  and  all  other  railway  activities.  An  extra 
day  sf)ent  in  getting  the  shop  work  done  on  a  locomotive 
or  a  few  unnecessary  hours'  detention  at  the  engine  terminal, 
while  seemingly  of  little  moment,  may  be  the  indirect  cause 
of  losing  a  battle  on  the  French  front. 

Ever\'  possible  effort  must  be  directed  toward  securing 
greater  output  per  man,  per  machine,  per  pit  and  per  shop. 
All  must  perform  their  parts  in  the  great  drama  now  being 
enacted,  and  the  searchlight  of  improvement  must  be  pierc- 
ingly directed  that  every  available  facility  shall  produce 
its  maximum. 

In  solving  the  problems  of  improved  efficiency  in  mechan- 
ical department  operations,  two  phases  must  be  investigated 
which  involve  in  the  main  different  solutions,  nafnely,  the 
back  shop  and  engine  house. 

The  essential  factors  affecting  general  shop  efficiency  are: 

1.  Advance  information  as  to  repairs  required. 

2.  Organization. 

3.  Scheduling  and  routing. 

4.  Material  handling. 

5.  General  shop  equipment. 

6.  Centralized  production. 

7.  Effective  co-operation  between  mechanical  and  stores 
departments. 

Similar  factors  relating  to  the  engine  house  are: 

1.  Prompt  movement  of  the  engine  to  the  engine  house. 

2.  Through  attention  to  minor  defects. 

3.  General  shop  equipment. 

One  of  the  greatest  aids  in  securing  expedited  repairs  to 
locomotives  in  the  back  shop  is  the  preparation  of  thorough 
advance  information  as  to  the  repairs  required,  and  while 
this  practice  is  employed  at  present  on  a  good  many  roads. 
it  often  has  gradually  degenerated  to  the  mere  perfuncton- 
Tilling  out  of  the  necessary  forms,  and,  therefore,  does  not 
accomplish  the  purpose  intended.  Especially  important  is 
the  knowledge  as  to  whether  new  cylinders,  wheel  centers, 
driving  boxes,  fire  boxes,  extensive  boiler  repairs  and  other 
nachine  details  are  required.  Properly  used,  this  informa- 
tion would  enable  the  shop  to  prepare  a  greater  portion  of 
this  material,  so  that  when  the  engine  is  finally  received, 
it   will   only   involve   removing   defective   portions  .and    re- 


j)lacing  them  with  the  new  parts,  which  can  l>e  done  while 
repairs  are  made  to  the  minor  details  of  construction. 

The  prime  essential  at  the  shop  is  an  effective  organiza- 
tion, and  without  an  organization  that  is  responsive,  ag- 
gressive and  which  will  co-operate  in  every  respect  to  secure 
the  common  aim  of  quick  repairs  and  increased  shop  output. 
all  other  provisions  for  efficient  operation  will  be  neutralized. 

You  may  force,  tight  or  drive  work  through  a  shop,  but 
you  can  never  hope  to  attain  the  maximum  if  good  feelings 
do  not  exist  between  the  helper,  mechanic,  foreman,  master 
mechanic  or  superintendent.  Harmony  is  the  oil  that  over- 
comes friction — and  yet  hannony  must  not  be  secured  at  the 
expense  of  discipline,  or  ''abandoning  a  shop  to  the  men," 
in  order  to  avoid  possible  war  labor  complications.  Firm- 
ness tempered  with  justice  must  be  the  prevailing  sentiment. 

One  fault  often  found  in  railroad  shops  is  an  overburden- 
ing of  the  super^'ision.  Effective  results  cannot  be  secured 
if  a  foreman  or  gang  leader  is  not  able  to  keep  in  touch 
with  his  men.  The  least  frequently  that  he  should  see  even- 
man  under  his  jurisdiction  is  every  hour.  The  size  for  an 
effective  unit  organization  will  depend  solely  upon  local 
conditions  and  the  nature  of  the  work.  Obviously  a  black- 
smith or  machine  foreman  can  super\'ise  a  larger  body  of 
men  than  one  in  charge  of  an  erecting  or  boiler  shop. 

A  scheduling  and  routing  system*  is  absolutely  necessary 
to  secure  expedited  movement  of  parts  requiring  replace- 
ment or  repairs  and  to  insure  prompt  overhauling  of  loco- 
motives. Aside  from  its  wholesome  effect  in  this  respect, 
it  is  an  excellent  indicator  of  the  essential  degree  of  co- 
operation existing  in  the  organization  and  will  do  much 
to  bring  the  laggard  into  line.  Scheduling  and  routing  ma- 
terial relieves  the  individual  foreman  of  the  necessity  for 
hunting  and  chasing  material,  thus  affording  greater  oppor- 
tunity and  effective  supervision  of  work.  It  keeps  material 
moving,  reduces  delays  and   insures  expedited  output. 

The  results  of  organized  scheduled  effort  have  been  dem- 
onstrated at  various  times  in  the  past  by  record  overhauling 
of  locomotives  in  the  various  shops.  While  the  experienced 
mechanical  official  realizes  that  back  shop  repairs  made  in 
from  20  to  36  hours  are  extraordinan*-  results,  still  they 
are  conclusive  demonstrations  of  what  can  be  effetted  to  a 
lesser  degree  by  utilizing  the  same  implements,  namely, 
thorough  advance  information  as  to  the  repairs  required,  co- 
operative effort,  planning  and  scheduling  of  details. 

Material  handling   undoubtedly  offers  one  of  the  great- 

*."^ee   the  Railway   Mechavical   Engineer  for   August,    1913,  page   423. 
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est  obstacle?  at  the  present  time  in  efficient  shop  operation. 
Unusual  industrial  demands  to  a  great  extent  have  absorbed 
the  common  labor,  and  what  little  is  still  to  be  found  in 
railroad  shops  is  extremely  expensive,  being  mostly  inex- 
perienced help  and  commanding  wages  upon  a  par  with 
that  paid  to  mechanics  prior  to  the  war.  Considerable 
thought,  therefore,  should  be  given  to  the  utilizing  of  me- 
chanical features  as  far  as  possible.  While  in  a  good  many 
shops  overhead  cranes  assist  in  handling  of  material  from 
machine  to  machine  or  department  to  department,  there  is 
considerable  hand  trucking  still  necessary-.  A  substantial 
saving  can  be  made,  not  only  in  cost  of  handling  this  ma- 
terial through  the  shop,  but  also  in  the  size  of  the  force 
required  by  provision  of  floors  and  walks  smooth  enough  to 
operate  electric  trucks,  preferably  those  embodying  an  ele- 
vating feature,  so  that  the  work  is  delivered  to  the  machine 
on  a  portable  platform,  removed  from  it  to  a  machine  and 
replaced  by  the  machine  operator  after  the  work  is  com- 
pleted and  requiring  simply  to  be  lifted  by  the  motor  truck 
and  readily  transported  to  any  point  in  the  shop. 

Another  feature  of  the  material  question  which  should  be 
investigated  is  the  possibility  of  securing  material  from  the 
storehouse  for  use  at  various  points  in  the  shop  without  the 
necessity  of  men  leaving  their  work  to  go  to  the  storehouse. 
This  can  be  secured  by  reasonable  anticipation  of  their  wants 
and  the  installation  of  a  messenger  system,  which  can  be 
developed  in  connection  with  motor  truck  operation  as  men- 
tioned above.  Orders  for  material  may  be  left  at  different 
points  in  the  shop,  collected  hourly  and  material  delivered 
by  motor  truck  despatch  to  the  place  required.  A  large 
loss  in  connection  with  the  average  shop  operation  is  the 
waste  through  loafing  to  and  from  the  shop  and  storehouse. 

Another  large  factor  requiring  investigation  at  the  present 
time  is  the  necessity  for  better  shop  equipment.  Size  of 
equipment  units  have  increased  enormously,  and  in  the 
greater  portion  of  oUr  shops  no  improved  facilities  have  been 
installed  to  handle  the  larger  units.  Shops  which  were 
adequate  for  handling  equipment  averaging  200,000  lb. 
in  weight  are  seriously  overtaxed  when  required  to  repair 
modern  Santa  Fe  and  Mallet  type  locomotives,  averaging 
from  350,000  to  500,000  lb.  in  weight.  Machine  tool  facil- 
ities must  be  increased  as  well  as  erecting  shop  facilities, 
as  not  only  are  the  parts  in  themselves  larger,  but  the  ma- 
chine of  today  is  vastly  more  complicated  and  requires  more 
machining  than  the  light  consolidation  of  a  decade  ago. 
Not  only  has  the  equipment  not  kept  abreast  of  the  increase 
in  size  of  power,  but  it  has  fallen  behind  the  progress  made 
in  machine  tool  design  and  operation.  Machine  tools  have 
l)een  developed  which  will  replace  a  number  of  lighter  tools 
designed  often  solely  to  withstand  the  strains  induced  in 
using  carbon  steel  tools.  The  draw  cut  shaper  will  largely 
increase  driving  box  output  and  in  itself  perform  the  work 
formerly  requiring  a  boring  mill,  planer  and  lathe.  The 
vertical  turret  lathe  will  more  quickly  perform  work  usually 
done  on  a  boring  mill  and  in  a  good  many  instances  replace 
a  lathe,  considerably  reducing  the  set  up  time  as  well  as 
the  machining  time. 

Automatic  machines  have  their  possibilities  also  in  con- 
nection with  a  locomotive  shop,  although  unless  the  shop 
has  a  large  output  their  use  will  not  be  warranted  except 
in  connection  with  centralized  production  for  use  at  a 
number  of  shops  and  roundhouses.  Set  screws,  studs  and  a 
large  variety  of  similar  parts  can  be  cheaply  finished  on 
either  single  spindle  or  multiple  spindle  automatic  screw 
machines. 

The  automatic  chucking  lathe  is  unexcelled  for  the  man- 
unfacture  of  oil  cup  covers,  grease  plugs,  tank  hose  nuts,  air 
pumji  piston  heads  and  a  great  many  similar  parts.  Much 
cutting  off  of  stock  is  done  in  connection  with  finishing  in 
turret  lathes  where  the  installation  of  an  inexpensive  auto- 
matic power  hack  saw   will   reduce  the   t-'me   and   expense 


required  in  turret  lathe  operation,  and  due  to  an  automatic 
chucking  and  feeding  feature  in  duplicating  stock  of  exact 
length,  requires  simply  attention  to  insert  a  new  bar. 

One  of  the  greatest  aids  to  prompt  turning  of  power  at 
terminals  and  a  big  assistance  in  shop  output  is  centralized 
production*  of  material  capable  of  being  finished  partially 
or  wholly  in  stock  quantities.  Its  possibilities  are  large 
and  its  savings  commensurate  where  a  railroad  has  two  or 
more  shops  and  a  number  of  outlying  roundhouses.  A 
constantly  available  supply  of  crosshead  pins,  knuckle  pins, 
packing  rings  of  various  kinds,  piston  valve  parts  and  bush- 
ings, oil  cup  covers  and  grease  plugs,  motion  work  pins, 
cab  fixtures  and  numerous  other  things  available  for  instant 
use  at  shop  or  roundhouse,  the  latter  especially,  often  means 
the  difference  between  a  few  hours  or  many  hours  delay  in 
returning  power  to  service. 

Closely  and  intimately  allied  with  centralized  production 
is  standardization  of  locomotive  details. f  While  the  de- 
velopment of  efficient  power  requires  adapting  to  operating 
conditions,  a  necessity  precluding  effective  standardization 
of  equipment,  it  is  still  possible  and  expedient  to  standard- 
ize details  so  as  to  result  in  reduction  of  material  required 
in  stock,  enable  quantity  production  of  parts  and  insure 
prompt  repairs. 

All  the  good,  however,  accruing  from  the  above  factors 
will  be  nullified  if  there  is  not  effective  co-operation  between 
the  mechanical  and  stores  departments.  Material  should 
be  at^hand  in  ample  quantities  to  insure  its  availability 
when  required,  and  yet  not  result  in  a  surplus  which  is 
apt  to  deteriorate  or  become  obsolete  before  used.  An  in- 
spection of  a  good  many  casting  platforms  will  reveal  cast- 
ings so  badly  rusted  as  to  be  unfit  for  use — castings  which 
have  become  obsolete  and  for  classes  of  power  having  a 
small  number  of  engines  operating  over  several  divisions, 
an  unwarranted  surplus  of  material  for  these  particular 
classes. 

The  engine  house  presents  a  problem  differing  from  the 
shop  in  that  equipment  must  ))e  kept  in  serviceable  condition 
and  yet  maintain  adequate  power  to  meet  traffic  demands. 
The  first  essential  in  any  terminal  is  the  layout.  Time 
available  for  necessary  work  is  limited,  and  the  best 
equipped  engine  house  in  the  country  is  handicapped  with- 
out a  well  arranged  terminal.  Everything  should  be  subor- 
dinated to  the  one  idea  of  locating  outside  facilities  so  that 
necessary  inspection,  fire-cleaning,  sanding,  coaling,  etc., 
can  be  expeditiously  completed  and  the  engine  delivered 
to  the  house  with  the  maximum  portion  of  layover  possible 
available  for  the  required  repairs.  In  many  places  faults  in 
original  layout,  restriction  of  location  or  available  ground 
are  such  that  the  ideal  cannot  be  secured,  but  in  many 
cases  inexpensive  readjustments  will  often  enable  a  closer 
approximation  to  the  ideal. 

Thorough  attention  and  correction  of  minor  defects  has 
been  often  stressed  in  the  past.  The  old  adage,  "A  stitch 
in  time  saves  nine"  is  fully  applicable  to  terminal  repairs. 
Repairs  should  be  promptly  made,  and  even  though  their 
completion  may  involve  withholding  power,  the  cumulative 
delaying  effect  will,  in  the  majority  of  cases,  be  diminished 
by  such  laying  in  of  locomotives. 

Equally  as  important  as  the  making  of  necessary  repairs 
is  the  investigation  and  connection  of  cause  and  effect. 
Too  often  rod  bushings  are  renewed  when  the  fault  is  a 
pedestal  shoe  or  wedge  not  properh-  set  up  or  requiring 
lining.  Valve  stem  packing  has  been  frequently  renewed 
when  the  fault  was  a  bent  valve  rod. 

And,  lastly,  attention  must  be  paid  to  engine  house  and 
shop  equipment.  Small  tools  must  be  available  in  quanti- 
ties to  meet  strenuous  demands.  Not  so  much  fault,  how- 
ever, is  to  be  found  in  this  respect  as  in  the  matter  of  ma- 

•See  th^  Railway  Mechanical  Engineer  for  June,   1917,   prge  289. 
tSee    the    Railway    Mechanical  Engineer  for  October,  1917,  rage  541. 
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chine  tool  and  handling  equipment.  Machine  tools  must 
be  su[)i>lied  the  engine  house  if  it  is  to  properly  and 
promptly  return  power,  so  that,  except  for  heav>'  repairs, 
it  shal  t>e  independent  of  the  shop.  While  the  practice  of 
passing  second  hand  machinery  to  the  roundhouse  is  not 
to  be  encouraged,  it  is  highly  probable,  however,  that  some 


of  the  demands  can  be  met  by  equipment  released  through 
centralized  production  or  the  installation  of  intensive  pro- 
duction machinery.  In  the  main,  however,  terminal  ma- 
chine tool  equipment  must  be  of  a  more  rugged  construction, 
simple  in  mechanism  and  with  a  wider  range  of  adaptability 
than  that  suitable  for  back  shop  operation. 


Local  Stresses  in  Box  Bolsters* 

Tests  of   Loaded  Bolsters  with   Berry  Strain  Gage 
Showing  Effect    on    Strength   of    Design    Details 

BY  L.  E.  ENDSLEY 
Professor,  Railway  Mechanical  Engineering,  University  of  Pittsburgh 


THE  stress  developed  in  a  cast  steel  side  frame  for  freight 
cars  was  discussed  in  a  paper  read  by  the  writer  before 
the  Pittsburgh  Railway  Club  in  February,  IQlS.f  In 
that  paper  the  stress  was  determined  at  different  points  on 
the  side  frame  by  means  of  the  Berry  strain  gage,  and  this 
gage  was  also  used  in  the  investigation  of  box  bolster  stresses. 
The  Berry  strain  gage,  show^n  in  Fig.  1,  jjemiits  the  elon- 
gation of  a  one  or  two-in.   gage  length  to  be   determined 
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Fig.  1 — Berry  Strain  Gage 


to  .0002  in.  The  dial  of  the  gage  is  divided  into  100  divi- 
sions. The  movement  of  the  hand  between  two  of  these 
divisions,  which  is  approximately  1-16  in.,  is  equivalent  for 
cast  steel  to  a  stress  of  2,700  sq.  in.  This  was  arrived  at 
by  determining  the  modulus  of  elasticity  from  test  bars  made 
of  cast  steel,  which  was  found  to  be  approximately  27,000,- 
000. 

METHOD    OF    LOADING 

The  method  of  loading  for  all  of  the  bolsters  tested,  with 
the  exception  of  one,  is  shown  in  Fig.  2.  It  will  be  seen 
that  there  are  three  f)oints  of  applying  the  load,  namely, 
on  the  t  enter  plate  and  on  each  side  bearing.  In  the  Pitts- 
burgh Railway  Club  paper  it  was  suggested  that  220  per 
cent  of  tlie  normal  standing  load  would  be  a  conservative 
figure  to  assume  for  the  maximum  direct  vertical  load  com- 
ing on  the  side  frame.  The  M.  C.  B.  committee  on  Axle 
Design  >(;me  years  ago,  assumed  a  horizontal  load  equal  to 
four-tenths  of  the  vertical  load  to  act  horizontally  six  feet 
above  tlie  rail.  Assuming  the  center  plate  height  to  be  26 
in.  abo\c  the  rails  the  maximum  reaction  on  the  truck 
spring  for  side  bearing  spacing  of  50  in.  for  a  68,500  lb. 
-Static  lo.ul  and  transverse  load  of  four-tenths  of  the  vertical, 

•Abstrm  of  a  paper  read  before  the  St.  Louis  Railway  Club,  May  10,  1918. 
tSee  the  Rmlway  Age  Gazette,  Mechanical  Edition,  for  March,  1915,  page 
127. 


would  be  approximately  220  per  cent  of  the  normal  reaction. 
For  the  purpose  of  these  tests  a  car  of  43,000  lb.  weight 
with  a  capacity  of  110,000  lb.  was  assumed,  which  gave 
approximately  68,500  lb.  on  the  center  plate  with  the  car 
standing.  Using  220  per  cent  of  this  load  gives  a  force 
of  150,000  lb.  on  the  entire  bolster.  In  order  to  submit 
both  ends  of  the  bolster  to  the  same  stress  as  one  would 
be  subjected  under  the  assumed  load,  the  combined  method 
of  loading  illustrated  in  Fig.  2  was  used.  This  was  done 
in  order  to  get  four  readings  on  each  bolster  at  the  four 
equivalent  points. 

Bolster  H  was  tested  also  under  a  center  load  of  68.500 
lb.,  and  bolster  /  was  tested  under  a  center  load  of  68,500 
lb.  only.  This  was  done  in  order  to  take  readings  on  top 
of  the  side  bearings. 

The  results  of  tests  on  nine  bolsters  are  included  in  this 
paper,  all  being  of  the  box  section  and  for  50-ton  capacity 
freight  cars. 

It  will  be  seen  from  Fig.  3  that  bolster  A  has  a  curved 
bottom  struck  on  a  radius  having  the  center  on  a  line  per- 
pendicular to  the  center  of  the  bolster,  and  due  to  the  raised 
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Fig.  2 — Method  of  Combined  Loading 

side  bearing,  the  metal  in  the  top  was  not  in  a  continuous 
straight  line. 

LOCAL    STRESS   DETERMINATIONS 

Results  obtained  on  bolster  A  are  shown  in  Fig.  4.  The 
numerical  values  given  in  this,  as  well  as  in  all  the  remain- 
ing diagrams,  give  the  stress  at  the  points  shoun  in  pounds 
per  sq.  in.  under  the  load  shown  on  each  d  agram,  which 
was  150,000  lb.  for  all  tests  but  two.  \Vhen>  a  minus  sign 
appears  before  the  number,  the  stress  wa^  compression. 
Those  without  this  sign  indicate  tension.     From  a  study  of 
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these  values  at  the  different  locations,  which  are  the  aver- 
age of  four  readings  at  the  equivalent  points,  it  will  be 
seen  that  the  high  stress  points  on  bolster  A  occurred  at 
the  top  of  the  bolster  just  outside  and  inside  of  the  side 
bearing  where  the  compression  stress  is  26,600  and  18,200 
lb.,  respectively.  The  high  stress  here  was  due  to  two 
causes.  The  top  of  the  bolster  which  is  a  compression  mem- 
ber is  not  straight  and  thus  tends  to  bend  up  at  the  side 
bearing  and  down  at  the  curves  on  each  side  of  the  side 
bearing.  This  has  the  effect  of  causing  a  heavy  compres- 
sion stress  on  the  inside  of  the  concave  surfaces.  Further- 
more, the  center  of  the  top  member  of  the  Ijolster  can  re- 
lieve itself  by  bending  and  the  outside  walls  and  edges  close 
to  the  outside  of  the  bolster  have  to  do  more  than  their 
calculated  share,  thus  localizing  the  stress  on  the  outside 
wall  of  the  top  member  close  to  the  end  of  these  curves. 

This  is  clearly  shown  by  a  study  of  the  stresses  on  the 
outside  wall  on  a  line  down   from  the  center  of  the  side 


the  stress  is  a  little  less — a  maximum  of  24,800  lb.  being 
obtained  just  outside  of  the  side  bearing  on  the  edge  of  the 
bolster.  There  is  also  a  stress  of  16,200  lb.  compression 
on  the  outside  of  the  small  hole  at  the  end.  This  hole 
was  moved  in  3J^4  in.  in  a  bolster  which  is  later  described, 
and  the  stress  around  this  hole  reduced  to  a  maximum  of 
.3,400  lb.  There  are  no  high  stresses  around  either  of  the 
other  holes.  These  holes  are  placed  in  the  bolster  partly 
for  the  foundries*  benefit  in  order  to  hold  the  cores  and  to 
relieve  shrinkage  stresses.  Shrinkage  of  the  metal  in  some 
cases  causes  cracks  to  develop.  They  also  lighten  the  bol- 
ster and  make  a  more  economical  design. 

The  stress  in  the  tension  member  of  bolster  B  is  consid- 
erably less  than  that  in  the  tension  member  of  bolster  A, 
the  maximum  stress  being  11,100  lb.  on  the  bottom  of  the 
bokter  on  a  line  underneath  the  center  bearing  support, 
with  no  other  point  above  11,000  lb. 

The  results  obtained  on  lx)lstcr  C,  which  is  exactly  like 
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Fig.  3— Details  of  Bolster  "A" 


bearing.  Here  it  will  be  seen  that  the  stress  at  the  top  of 
the  side  bearing  is  only  1,400  lb.  in  compression,  advancing 
to  6,000,  7,100,  7,200  and  5,000  as  the  point  of  reading  was 
lowered  an  inch  each  time,  the  maximum  stress  occurring 
at  a  point  Syj  in.  down  from  the  top  of  the  side  bearing. 
The  high  stress  point  on  the  tension  side  of  the  bolster  ap- 
pears at  the  center  of  the  bottom  of  the  bolster  just  where 
the  center  plate  support  intersects  the  bottom  of  the  bolster, 
where  the  stress  is  15,900  lb.  The  next  highest  tension 
point  occurs  at  the  bottom  edge  16  in.  out  from  the  center, 
where  the  stress  is  13,400  lb. 

The  results  obtained  on  bolster  B  are  shown  in  Fig.  5. 
This  bolster  differs  from  .4  in  that  the  holes  in  the  top 
and  bottom  have  been  eliminated,  and  the  thickness  of 
these  members  increased  1-16  in.;  holes  were  cast  in  the 
sides,  as  shown  in  Fig.  6,  and  the  bottom  member  was  cast 
straight  instead  of  curved.  The  weight  of  the  bolster  was 
not  changed. 

It  will  be  seen  that  the  maximum  stress  point  in  the  com- 
pression member  is  at  the  same  place  as  in  bolster  .4,  but 


IjoJster  B  except  that  two  ^.s-in.  ribs  extend  lengthwise  un- 
derneath each  side  bearing  are  shown  in  Fig.  7.  The  stress 
in  this  bolster  is  almost  the  same  as  the  stress  in  bolster 
B  except  that  the  maximum  in  the  compression  member  has 
dropped  down  from  24,000  lb.,  to  19,000  lb.  The  tension 
member  stresses  run  almost  the  same. 

The  results  obtained  on  bolster  D  are  shown  in  Fig.  8. 
This  bolster  has  a  straight  bottom  and  top  member  with  no 
side  bearing.  The  maximum  stress  in  compression  is  12,- 
300  lb.  with  the  exception  of  a  point  around  the  small  hole 
at  the  end.  The  stress  in  the  tension  member  is  practically 
the  same  in  both  bolsters  B  and  C. 

The  results  obtained  on  bolster  E  are  shown  in  Fig.  9. 
This  bolster  is  the  same  as  bolster  D  except  that  it  has  a 
side  bearing  cast  on,  the  top  of  the  bolster  being  continuous 
under  the  side  bearing.  The  stress  is  practically  the  same 
as  in  the  bolster  without  any  side  bearing,  being  a  little 
greater  just  inside  and  outside  of  the  side  bearing  where 
the  change  in  section  is  rather  abrupt. 

The  results  obtained  on  bolster  F,  which  was  exactly  the 
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some  as  fx>lster  E  except  that  the  small  holes  at  the  ends 
had  been  moved  in  3^4  in.  and  holes  cast  in  the  top  as 
shown  in  Fig.  10.  It  will  be  seen  that  the  stresses  arotmd 
the  small  end  holes  were  materially  reduced,  having  a  maxi- 
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Fig.  4 — Stresses  in  Bolster  "A" 


mum  of  0,400  lb.  The  ma.ximum  stress  in  the  compression 
member  of  this  bolster  was  13,700  lb.  This  was  just  outside 
and  inside  of  the  side  bearing  on  top  of  the  bolster.  A 
stress  of  13,400  lb.  was  obtained  on  the  bottom  of  the  com- 
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Fig.  5— Bolster  "B" 


pression  member  at  the  edge  of  the  top  hole,  as  is  indicated 
in  section  B-B.  The  bottom  of  this  bolster  has  a  maximum 
stress  of  10,700  lb.  tension. 

The  design  of  bolster  G  and  the  results  of  its  test  are 
shown  in  Fig.  11.     This  bolster  had  holes  in  the  sides  and 


top,  but  none  in  the  lx>ttom.  A  .stress  of  20,500  lb.  com- 
pression was  developed  in  the  top  member  at  a  point  on  the 
edge  of  the  bolster  about  18  in.  from  the  end,  and  a  stress 
of  15,900  lb.  was  developed  in  the  tension  member  almost 
directly  under  the  point.  These  high  stresses  are  due  to 
the  small  depth  of  the  bolster,  which  has  an  effective  depth 
of  only  3^s  in.  as  compared  with  7  in.  for  those  previously 
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Fig,  6— Location  of  Holes  in  Sides  of  Bolsters  "B,"  "C,"  "D,"  "E," 

and  "F" 

referred  to.  It  will  be  seen  that  the  stress  is  very  small 
all  along  the  tension  member  for  a  considerable  distance 
out  from  the  center.  This  bolster  is  14^4  in.  wide,  while 
the  others  were  only  1 1  in.  wide. 

The  results  obtained  on  bolster  H  and  the  details  of  the 
design  are  shown  in  Figs.  12  and  13.  The  results  given 
in  Fig.  12  are  for  a  combined  loading  of  150,000  lb.     It  will 
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Fig.  7 — Bolster   "C"  with    Reinforced   Side    Bearings 

be  seen  that  the  maximum  compression  point  is  at  the  outer 
end  of  the  hole  in  the  top  of  the  bolster,  where 'the  stress 
is  19,600  lb.  and  that  the  stress  is  practically  19,000  lb.  at 
the  edge  of  the  bolster  along  the  side  bearings.  The  ten- 
sion stress  is  23,000  lb.  at  a  point  just  under  the  side  bear- 
ings at  the  curve  of  the  tension  member.  The  tension  stress 
is  also  high  on  both  sides  of  this  point. 

Fig  14  gives  the  results  obtained  on  bolster  H  under  a 


346 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92.  No.  6 


central  load  of  68,500  lb.,  and  shows  some  interesting  re- 
sults.   More  readings  were  taken  under  this  method  of  load- 


6    o   o   S   o 

8>     O     "^     *     <5     O 

-    *    ai    2j    ji 


STRESSES  IN  POUNDS  PER 
SQUARE   INCH  FOR  G  COM- 
BINED LOAD  OF  150.000  LBS. 


Fig.  8— Bolster  "D"  without  Side    Bearing 


ing,  including  some  on  the  inside  of  the  bolster  which  are 
indicated  as  B  readings.     The  half-section  A-A   shows  the 
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Fig.  9— Bolster  "E" 


difference  in  readings  at  the  outside  and  inside  of  the  bol- 
.'iter  at  the  edge  of  the  holes.  Another  point  where  the  in- 
side and  outside  stresses  are  different  is  across  the  inrier 
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Fig.  10— Bolster  "F" 


edge  of  the  hole  in  the  tension  member,  where  a  compres- 
sion of  16,200  lb.  is  shown  on  the  outside  and  the  B  read- 
ing on  the  inside  is  6,200  lb.  tension,  showing  a  strong  ten- 
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Fig.  11— Bolster  "G' 


dencv  to  bend  up  at  this  point.  The  same  thing  is  true  at 
the  outer  end  of  this  opening,  where  the  stress  on  the  out- 
side is   11, .300  lb.  compression  and  on  the  inside  3,000  'b. 
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tension.     Just  the  opposite  tendency  is  true,  but  not  to  so  outside  edge.     This  tension  is  due  to  the  side  bearing  bend- 
great  an  extent,  at  the  ends  of  the  hole  in  the  compression  ing  up.    The  stress  on  the  side  of  the  bolster  plotted  at  the 
member.  left  of  section  2-2  shows  that  the  COTipression  in  the  side 
The  results  obtained  on  bolster  /  are  given  in  Fig.   13. 


r    '    i  000008S2 

.0 


5.1 


«'lT'T'^*"i^l'T'T''ri"r'1 


*^ooooooooo9x 

OCiOoO       OQOoO      29 


COftC   Z\   Old  1 


Fig.  12— Bolster  "H"  Under  150,000  Lb.  Combined   Load 
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Fig.  14 — Bolster  "H"  Under  68,500  Lb.  Load  at  Center  Plate 


This  bolster  was  only  tested  under  a  central  load  of  68,500 
lb.  The  interesting  thing  about  this  test  is  the  results  ob- 
tained  from   readings   taken   on   top  of  the   side  bearings. 


of  the  bolster  at  the  corner  is  a  little  less  than  10,000  lb. 

Referring  to  the  plot  of  the  stresses  in  the  top  it  will  be 

seen  that  the  lines  in  the  two  diagrams  meet  at  a  little  less 
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POUND    COPflCiTY     BOX    BOLSTERS. 
STRESSES    ShOVi/N  ARE     THE    AVER- 
AGE    OF    EIGHT    READINGS,  rOuR 
ON    EACH   BOLSTER,  FOR   a   VERTICAL 
LOAD    OF    68,500    POUNDS    APPliED 
AT     THE    CENTER    PLATE 
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Fig.   13— Bolster  "I"   Under  a  68,500   Lb.   Load   at  the  Center  Plate 


These  are  plotted  at  the  left  of  the  drawing  and  show  that  than  10,000  lb.  Another  interesting  thing  about  this  bol- 
the  top  of  the  side  bearing  is  in  tension  3,000  lb.  at  the  ster  is  the  effect  of  the  hole  upon  the  stresses,  which  are 
center,  gradually  reducing  until  compression  is  shown  at  the      plotted  at  the  right  above  section  /-/.     Here  it  will  be  seen 
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that  the  >trc-»  '4racluall\  incrca>c>  at  the  outside  edge  from 
5,000  11).  to  a  maximum  of  13,000  lb.  at  the  inner  edge  of 
the  hole.  In  other  words,  this  hole,  because  of  its  breadth, 
has  a  weakening  effect  upon  the  bolster.  This,  however, 
may  be  influenced  some  by  the  raised  side  bearing. 

When  testing  a  new  design  of  bolster  or  side  frame,  I 
have  white- wu>hed  a  great  many  with  a  mi.xture  of  silica 
powder  and  water  and  this  has  helped  a  great  deal  in 
quickly  locating  weaknesses  in  design.  While  it  is  not  an 
absolute  check  upon  the  Berry  strain  gage,  it  has  given 
some  very  interesting  facts. 

Fig.  15  is  a  side  view  of  bolster  E  that  has  been  strained 
under  a  central  load  of  390,000  lb.  There  are  no  cracks 
around  the  side  bearing  on  this  bolster,  the  only  cracks 
shown  being  alcove  and  below  the  two  central  holes.  The 
end  hole  shows  clearly,  however,  some  shear  cracks  in  the 
whitewasii  out  from  the  center  on  the  side  wall.  Of  course 
this  load  is  wa\-  above  any  load  the  bolster  would  ever  at- 
tain, which  is  the  reason  for  this  .^^caling.  This  is  a  quick 
method  for  determining  the  points  of  maximum  stress.  It 
should  not  be  assumed,  however,  that  the  stresses  in  this 
bolster  previously  referred  to  should  check  with  the  scaling 
photouraph,  as  the  latter  was  obtained  under  a  central  load 


Thi-;  jirings  up  the  question:  Of  what  value  is  the  old 
method  of  figuring  the  strength  of  any  bolster?  As  long  as 
you  do  not  have  curved  tension  or  compression  members 
and  aljrupt  sections,  the  results  obtained  in  a  calculation 
of  the  bolster  will  check  rather  closely  with  the  actual  stress 
at  any  point.  If  the  sections  are  not  straight  and  uniform, 
the  calculated  stresses  cannot  l>e  depended  upon.  I  have 
found  the  calculated  stress  in  some  cases  to  be  only  50  per 
cent  of  the  actual  stress  and  in  other  cases  the  calculated 
stress  will  be  higher  than  the  actual  stress. 


Fig.   15 

onl>-.    while    the    results    with    the    Berr}-    strain    gage    were 
obtained  under  a  load  applied  at  three  points. 

CONCLUSIONS 

There  are  a  great  man\  things  to  be  considered  in  the 
design  of  a  box  bolster  imd  some  of  the  most  important  I 
have  attempted  lo  show  in  these  tests.  For  instance,  the 
depth  at  the  end  is  an  important  thing  and  some  designers 
of  cars  have  not  left  sufficient  space  for  this  part  of  the 
bolster  in  laying  out  the  car.  This  depth  should  be  at  least 
six  in.  Another  thing  which  causes  high  stresses  in  some 
bolsters  is  the  fact  that  cast  steel  can  be  made  to  almost 
anv  shape.  The  side  l>earings  are  cast  on  the  bolster;  that 
is,  the  top  meml)er  of  the  bolster  is  not  a  straight,  continu- 
ous web  but  is  made  up  of  several  curved  portions.  This 
makes  sharp  comers  on  some  bolsters  and  cur\'ed  members 
on  others.  Thi-^  is  always  a  source  of  high  stress.  It  is 
evident  to  ever>-  one  that  if  a  column — and  that  is  really 
what  the  top  of  the  l>olster  is — is  made  crooked,  it  will  not 
be  as  strong  as  a  column  that  is  made  straight.  This  also 
is  true  of  the  tension  member.  For  maximum  efficiency  it 
should  l)e  made  straight.  While  it  often  appears  stronger 
from  a  comparison  of  the  section  moduli,  in  ever}-  case  the 
tested  straight  tension  member  has  a  less  maximum  stress 
than  one  with  a  curved  bottom,  where  the  bolsters  are  other- 
wise comparable. 


REPAIRING  FOREIGN  LOCOMOTIVES 

THIS  is  the  railroad  shop  man's  opportunity  to  do  his 
bit,"  said  the  superintendent  of  one  of  the  shops  that 
has  been  repairing  a  large  number  of  foreign  engines. 
'Tt  not  only  helps  the  country  and  the  road  that  sends  its  lo- 
comotives to  our  shop,  but  it  helps  us  as  well.  I  have  had  a 
chance  to  observe  the  practices  of  these  other  roads  and  to  see 
the  results  they  give  in  service.  I  have  got  some  valual)le 
pointers,  and  will  apply  what  I  have  learned  to  improve  our 
own  motive  power."  The  attitude  expressed  in  these  remarks 
is  typical  of  the  position  taken  by  the  men  in  the  shops  that 
have  been  called  on  to  assume  the  burden  of  repairing  engines 
from  other  roads  with  facilities  already  congested  by  the  home 
equipment.  This  is  the  spirit  of  men  who  recognize  that  the 
roads  are  now  a  unit — the  servants  of  the  government — the 
third  branch  of  the  service  which  is  quite  as  essential  in  win- 
ning the  war  as  the  armv  and  the  navv. 

From  Chicago  as  far  west  as  Topeka  and  Parsons,  Kansas, 
and  Ogden,  Utah,  and  as  far  north  as  Brainerd,  Minn.,  shops 
will  be  found  working  on  locomotives  owned  by  roads  in  the 
eastern  section  where  the  greater  part  of  the  war  industries 
are  located  and  where  the  unprecedented  traffic  has  worn  out 
engines  faster  than  the  shops  could  repair  them. 

The  repairing  of  locomotives  in  shops  of  foreign  lines  was 
put  into  practice  when  the  roads  were  taken  over  by  the 
government.  The  regional  directors  secured  information 
concerning  the  possible  increases  in  the  production  of  shops 
which  were  not  working  to  full  capacity,  and  early  in  the 
year  the  first  locomotives  were  distributed  among  shop-  in 
the  Middle  West. 

Careful  preparations  were  made  for  furnishing  everything 
that  would  be  required  in  working  on  locomotives  from  for- 
eign lines.  Complete  sets  of  blue  prints  and  details  of  stand- 
ard practices  were  sent  with  each  engine.  All  parts  were 
carefully  inspected  before  the  locomotives  were  shipped,  and 
if  this  inspection  disclosed  that  material  would  be  required 
which  the  repairing  road  was  not  apt  to  have  in  stock,  it  was 
sent  to  the  shop,  either  in  the  tender  or  in  a  separate  car  ac- 
companying the  locomotive.  That  the  precautions  were  ef- 
fective in  facilitating  the  work  is  indicated  by  the  comment 
of  a  foreman  who  remarked  that  he  found  little  difference 
between  working  on  foreign  engines  and  on  those  of  his  own 
road. 

When  the  locomotives  were  shipped  they  were  usually  given 
a  thorough  inspection  by  an  inspector  from  the  owning  road, 
who  accompanied  the  engine  to  the  shop,  and  by  the  foreman 
of  the  road  doing  the  work.  At  this  inspection  it  was  defi- 
nitely decided  what  repairs  were  to  be  made,  and  if  it  was 
found  that  any  additional  material  would  have  to  be  secured 
from  the  owner  by  ordering  it  at  once  the  progress  of  the 
work  as  a  rule  was  not  delayed. 

It  is  usually  necessary  to  furnish  a  considerable  number 
of  small  parts,  such  as  grease  cups,  plugs  and  bushings,  cylin- 
der cocks,  etc.  Such  material  should  always  be  sent  finished, 
except  in  cases  where  each  part  must  be  fitted  individually. 
These  parts  are  usually  produced  in  quantities,  and  each  road 
has  special  facilities  for  making  its  own  standard  equipment. 
Where  rough  castings  are  sent  to  the  road  which  is  to  repwiir 
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the  locomotive,  a  great  deal  of  time  is  wasted  in  finishing  the 
parts. 

In  spite  of  all  that  could  be  done,  it  has  been  found  that 
the  most  serious  hindrance  to  the  work  was  caused  by  delays 
in  securing  material.  For  instance,  one  locomotive  in  a  for- 
eign shop  was  found  to  have  the  tires  out  of  gage.  When 
the  tire  was  heated  in  order  that  it  might  be  reset,  the  wheel 
center  was  found  to  be  cracked  beyond  repair.  The  defect 
could  not  be  detected  until  the  tire  was  loosened  and  several 
weeks  elapsed  before  a  new  casting  could  be  secured. 

Next  to  the  difficulty  of  obtaining  material,  the  most  seri- 
ous embarrassment  was  caused  by  the  variation  in  standards 
on  different  roads.  There  is  a  lack  of  uniformity  in  the 
amount  of  taper  used  on  fitted  bolts.  If  a  hole  is  reamed  with 
a  reamer  having  either  greater  or  less  taper  than  that  orig- 
inally used,  the  diameter  must  be  increased  considerably  to 
secure  a  bearing  for  the  full  length  on  long  bolts.  To  avoid 
enlarging  the  holes  unduly,  it  was  necessan,-  in  some  cases 
to  s^nd  with  the  locomotive  a  set  of  reamers  having  the  proper 
taper.  The  situation  with  regard  to  boiler  screw  threads  was 
quite  similar.     Some  roads  used  the  V-thread  and  other?  the 


United   States   standard   thread,  and   the  amount  of  tajier 
varies  considerably. 

The  instructions  issued  by  the  owning  road  specifying  the 
work  to  be  done  and  the  standard  practices  to  \je  followed, 
were  helpful  in  many  cases,  but  in  some  instances  they  re- 
sulted in  work  being  done  which  was  quite  unnecessary. 
Often  the  instructions  called  for  the  renewal  of  parts  which 
had  not  been  inspected  before  the  locomotive  was  shipped, 
and  in  some  cases  it  was  found  that  the  wear  on  these  parts 
was  so  slight  that  they  would  have  remained  in  service  until 
the  next  shopping  with  minor  repairs.  Such  conditions  could 
be  avoided  by  giving  more  authority  to  the  inspector  repre- 
senting the  o\vning  company.  These  men  who  were  chosen 
to  oversee  the  work  have  had  wide  experience,  and  their  judg- 
ment should  be  relied  on.  Furthermore,  the  foremen  of  the 
shops  repairing  locomotives  from  foreign  lines  are  too  jealous 
of  their  good  name  to  allow  a  locomotive  to  go  from  the  shop 
to  another  road  in  any  but  the  best  of  condition.  To  place 
unnecessary  restrictions  on  the  methods  of  overhauling  power 
indicates  a  lack  of  appreciation  of  the  service  which  the  roads 
taking  in  locomotives  from   foreign  lines  art  rendering. 


Large  Appropriations  for  Shops 

The   Railroad  Administration  Allows   Liberal   Expend- 
itures   for    Improving    Railway    Mechanical    Facilities 


THE  expenditures  for  improvements  to  railway  facilities 
approved  by  the  Railroad  Administration  through  the 
Division  of  Capital  Expenditures  and  made  public  on 
Mav  18,  involve  an  amount  chargeable  to  capital  account  of 
$937,961,318,  of  which  $440,071,013  is  for  additions  and 
betterments,  $479,686,531  for  equipment  and  $18,203,774  is 
for  extensions.  A  detail  study  of  the  budgets  of  fifty  of 
the  more  important  lines,  having  an  aggregate  mileage  of 
151,494,  shows  that  a  particularly  generous  amount  has 
been  granted  for  improving  the  mechanical  facilities  and 
equipment.  A  summary  of  the  expenditures  granted  these 
roads  chargeable  to  both  capital  and  operating  accounts  for 
these  items  is  given  in  the  table.  About  $65,000,000  has 
been  approved  for  shop  buildings,  engine  houses,  etc.;  for 
shop  machinery  and  tools  $9,248,249  has  been  appropriated 
and  for  improvements  to  existing  equipment  $33,132,313 
has  been  granted.  The  amounts  for  shop  buildings,  etc.. 
include  expenditures  to  be  made  for  additions  to  existing 
buildings,  new  shops  and  enginehouses,  and  the  shop  ma- 
chinery and  tools  required  for  these  new  shops.  It  will  thus 
be  seen  that  considerable  more  than  that  shown  under  the 
heading  of  shop  machinen,'  and  tools  will  be  spent  for  these 
items. 

It  has  been  the  disposition  of  the  Railroad  Administra- 
tion in  the  consideration  of  the  budgets,  to  grant  those 
expenditures  which  will  materially  increase  the  capacity  of 
the  railroads.  It  has  been  known  for  a  long  time  that  the 
mechanical  facilities  for  handling  cars  and  locomotives  have 
l)een  deficient  and  for  that  reason  particularly  liberal 
amounts  have  been  granted  for  this  purpose.  Fuel  stations, 
water  stations,  etc.,  are  other  items  which  have  been  given 
particular  attention,  about  $10,000,000  being  appropriated 
for  this  purpose  on  the  fifty  roads  shown  in  the  table.  Ap- 
provals for  projects  which  might  be  considered  unessential 
to  winning  the  war  have  been  made  to  cover,  particularly 
on  work  that  has  already  been  started,  amounts  necessary 
to  permit  a  cessation  of  the  work  without  loss  to  the  com- 
pany. The  following  is  a  summar\'  of  the  important  work 
to  be  done  on  various  railroads  in  improving  the  facilities 
for  repairing  and  handling  cars  and  locomotives. 


IMPORTANT    MECH.AXIC.AL    F.\CILITIES    AlTHt»RIZED 

\  large  expenditure  is  to  be  made  on  the  Baltimore  and 
Ohio  for  shop  buildings,  enginehouses.  etc.  The  largest 
single  item  in  this  account  is  the  shop  and  enginehouse  at 
Glenwood,  Pa.,  just  outside  of  Pittsburgh.  This  shop  will 
have  a  capacity  of  40  to  50  locomotives  per  month.  Over 
$1,300,000  has  been  appropriated  for  the  shop  and  engine- 
house  at  Cumberland,  Md.,  and  a  new  shop  and  engine- 
house  will  be  built  at  Youngstown,  Ohio,  at  a  cost  of  $740,- 
000:  an  extension  will  be  built  to  the  shop  and  enginehouse 
at  Washington.  Ind.,  for  $272,730:  an  enginehouse  will  be 
built  at  Grafton,  W.  Va.,  at  a  cost  of  S328.086,  and  the 
shop  and  enginehouse  at  Davton,  Ohio,  will  be  rebuilt  at 
a  cost  of  $225,000. 

A  particularly  large  amount,  53,407.221,  has  been  given 
the  Boston  &  Maine  for  shop  buildings,  enginehouses,  etc. 
This  includes  an  enginehouse  at  Concord.  X.  H..  costing 
S800.000:  one  at  East  Deerfield.  Mass..  costing  S7 70.000; 
one  at  Lowell,  Mass.,  costing  $750,000:  one  at  Dover.  X.  H., 
costing  $275,000,  and  one  at  East  Cambridge.  Mass.,  costing 
$143,500. 

The  Chicago,  Burlington  &  Quincy  will  build  an  engine 
terminal  costing  $155,000  at  Eola.  111. 

The  Chicago,  Milwaukee  &  St.  Paul  was  allowed  an  ex- 
penditure of  $680,000  for  the  engine  terminal  at  Savanna, 
111.;  $601,870  for  an  engine  terminal  at  Ottumwa  Junction, 
Iowa,  and  $236,000  for  a  freight  and  engine  terminal  at 
.\tkins. 

The  Rock  Island  was  granted  nearly  51.000.000  for  shop 
buildings,  enginehouses.  etc.,  which  includes  improvements 
at  Herington,  Kan.;  Amarillo,  Tex.,  Manlv.  Iowa,  and  Bun- 
Oak,  111.  Over  $1,000,000  will  l^e  spent  for  second  track 
on  this  road. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  has  re- 
ceived $710,419  for  shop  buildings  which  includes  engine 
terminals  at  Galion,  Ohio;  Sheff,  Ind.,  and  additions  at 
various  points. 

.\  large  amount  has  been  given  the  Erie  for  shop  build- 
ings, enginehouses,  etc., — $2,382,156.  This  expenditure  in- 
cludes a  31 -stall  enginehouse  and  engine  terminal  facilities 
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at  Meadville,  Pa.,  at  an  estimated  cost  of  $411,191.  New 
engine  terminals  will  be  built  at  Girard,  Ohio,  for  $400,000. 
and  at  Avoca,  East  Buffalo  and  Dayton,  N.  Y.  A  scrap 
reclaiming  plant  will  be  built  at  Meadville  at  a  cost  of 
$95,000. 

The  Grand  Trunk  has  an  appropriation  of  $1,058,609 
for  shop  buildings,  enginehouses,  etc.,  which  includes  a  15- 
stall  roundhouse  at  Pontiac,  Mich.,  and  improvements  at 
West  Bethel,  Me.;  Battle  Creek,  Mich.,  and  Fort  Gratiot. 

The  mechanical  facilities  of  the  Hocking  Valley  at  various 
points  throughout  the  system  will  be  improved,  $409,296 
being  appropriated  for  this  purpose. 

The  Illinois  Central  was  given  $2,345,170  for  shop  build- 
ings, enginehouses,  etc.,  which  will  l)e  used  to  improve  the 
mechanical  facilities  at  Kankakee,  111.;  Clinton,  111.;  Mat- 
toon,  111.;  Freeport,  111.;  Waterloo,  Iowa;  Jackson,  Tenn. ; 
McComb.  Miss.;  Champaign,  111.;  DuQuoin,  111.;  Benton, 
IlL;  Carbondale,  111.;  Mounds,  111.;  Amboy,  111.;  Fulton, 
Ky.;  Paducah,  Ky.,  and  Central  City,  111. 

The  Lake  Erie  &  Western  has  been  given  over  $800,000 
for  shop  buildings  and  enginehouses,  of  which  $500,000  will 
be  for  a  locomotive  repair  shop  at  Tipton,  Ind.;  $158,200 
for  rebuilding  the  enginehouse  at  Lima,  Ohio,  and  $79,200 
for  rebuilding  the  enginehouse  at  Peru,  Ind. 

The  largest  item  of  expense  in  the  budget  of  the  Lehigh 
Valley  is  for  $2,514,114  to  be  spent  for  shop  buildings, 
enginehouses,  etc.  A  new  engine  terminal  is  to  be  built  at 
Hazleton,  Pa.,  at  an  estimated  cost  of  $1,000,000  and  a  new 
engine  terminal  will  be  built  at  Jersey  City  at  a  total  cost 
of  $1,400,000,  of  which  $900,000  has  been  appropriated  for 
1918. 

The  Michigan  Central  will  make  an  exf)enditure  of  $2,- 
231,080  for  shop  buildings,  enginehouses,  etc.,  which  in- 
cludes new  engine  terminals  at  Jackson,  Mich.,  and  Mich- 
igan City,  Ind.  Additional  shop  facilities  w-ill  be  provided 
at  a  cost  of  $335,000,  and  a  new  steel  car  repair  shop  will 
be  built  at  West  Detroit  at  a  cost  of  $210,000. 

One  of  the  largest  individual  items  for  the  New  York 
Central  is  $7,707,600  for  shop  buildings,  enginehouses,  etc. 
This  includes  a  car  repair  shop  at  Avis,  Pa.,  for  $746,000; 
new  engine  terminal  facilities  at  W^atertown,  N.  Y.,  for 
$700,000;  a  new  enginehouse  at  Syracuse,  N.  Y.,  for  $540,- 
000;  additions  to  the  car  repair  shops  at  East  Buffalo  for 
$520,000;  an  addition  to  the  erecting  shop  at  Collinwood, 
Ohio,  for  $345,000;  a  new  enginehouse  at  Genesee,  N.  Y., 
for  $200,000;  a  car  repair  shop  at  New  Durham,  N.  J.,  for 
$198,000;  a  new  enginehouse  at  DeWitt,  N.  Y.,  and  addi- 
tions to  the  enginehouses  at  Nonvood,  N.  Y. ;  Clearfield,  Pa., 
and  Cherr>'  Tree,  Pa. 

The  shops  and  enginehouses  on  the  New  Haven  will  be 
improved  generally  for  handling  heavy  power,  particularly 
the  Santa  Fe  t>'pe  locomotives  which  that  road  has  received. 
Fifteen  stalls  will  be  added  to  the  enginehouse  at  East  Hart- 
ford, 10  stalls  to  the  Medway  enginehouse  on  the  New 
London  division  and  seven  stalls  to  the  Waterbury  (Conn.) 
enginehouse. 

The  Norfolk  &  Western  will  spend  $879,000  for  the 
Roanoke  (Va.)  yards;  $590,000  for  the  Hagerstown  (Md.) 
yards  and  $565,000  for  improvements  in  the  Bristol  (Va.) 
yards.  In  addition  to  this  an  additional  new  shop  building 
will  be  constructed  at  Roanoke  at  a  cost  of  $575,000  and 
$222,634  has  been  appropriated  for  the  shop  building  at 
Shenandoah,  Va.,  which  is  under  way. 

The  principal  feature  of  the  Northern  Pacific  budget  is  a 
new  car  and  locomotive  shop  at  Mandan,  N.  D.,  towards 
which  $500,000  has  been  appropriated.  A  new  car  repair 
shop  will  be  built  in  the  Como  yards  near  St.  Paul  at  a  cost 
of  $250,000. 

The  expenditure  of  $4,609,108  for  shop  buildings,  engine- 
houses,  etc.,  on  the  Philadelphia  &  Reading  will  include  new 
engine  terminal  facilities  at  Reading,  Pa.,  costing  $355,000; 


a  new  addition  to  the  enginehou.-e  at  St.  Clair,  Pa.,  costing 
$92,000;  a  new  extension  to  the  shops  at  Reading,  costing 
$255,000;  a  new  engine  terminal  at  Tamaqua,  Pa.,  costing 
$200,000;  new  engine  facilities  at  Chester,  Pa.,  $140,000; 
new  engine  facilities  at  Coatesville,  Pa.,  costing  $440,000;  a 
new  enginehouse  and  machine  shop  at  Rutherford,  Pa.,  cost- 
ing $145,000,  and  $157,172  for  engine  facilities  at  Reading, 
which  are  49  per  cent  completed. 

With  about  $700,000  for  shops  the  St.  Louis  &  San  Fran- 
cisco will  improve  mechanical  facilities  at  a  large  number 
of  its  repair  points. 

The  Union  Pacific  will  spend  over  $6,000,000  on  ter- 
minal improvements,  divided  as  follows:  Cheyenne,  Wvo., 
$1,689,425;  Council  Bluffs,  Iowa,  $1,647,351;  Junction 
City,  Kans.,  $1,175,007;  Green  River,  Wyo.,  $919,674; 
Omaha,   Neb.,   $535,026;    Sidney,   Neb.,   $158,935;    Grand 
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Road 

Ala.   Grt.    So 

.\trh.   Top.  &   Santa  Fe*... 

A.  C.   I 

Halt.  &  Ohio 

r>os.   &   Alb.Tii y 

Bos.    &   Maine 

B.  R.  &  P 

Central   of  (ia 

Central  of  X.  J 

Chesa.  &  Ohio 

Chic.  &  Alton 

C.  &   E.   I 

C.  &  X.  W 

C.  B.  &  Q 

C.  M.   &■  S.   P 

C.  R.  T.  &  P 

C.  X.  O    &  T.  P 

C.  C.  C.  &  St.  L 

Cumb.  Valley   

D.  &   H 

D.  L.  &  W 

D.  M.  &  N 

Erie     

Clrand  Trunk   

Cireat    Xor 

G.  C.  &  S.   F 

G.   H.  &  S.  A..... 

Hockinp  Val 

III.   Centra!    

K.    C.    S 

K.   C.   S.  Term 

L.   E.   &  W 

Lehigh    Val 

Long   Inland    

Mahoning  Coal    

Mich.    Central    

M.  St.  P.  &  S.  S.  M 

X.  C.  .S:  St.   I 

X.  Y.  C 

X.  v.  N.  H.  &  H 

X.  &  W 

Xor.    P.Tc 

Pa.  Wo?t   

Pa.    East    

Phila.  &  Read* 

•S.  L.  &•  S.   F 

Southern*    

Sou.  Pac 

I'nion  Pac.  Svstem 

I".  P.  Term  Iniproveiren*s* 
V.  &  M    V 


.'^llOl)  biiiUl- 
ings,  engine- 
houses,  etc. 

4.000 

712.365 

101,64« 

5,981.950 

47,900 

3.407.221 

779.959 

143,599 

300.000 

780.513 

185,000 

181.367 
1,119.063 

331,671 
1.969.370 

945,627 
30.000 

710,419 

742 

90.307 

308,102 

186.1?5 
2.382,156 
1,058,609 

539.000 

109.923 

490,296 

2,345,170 

17,420 

800!  500 

2.514.114 

92.449 

787,400 
2,231,080 

110.650 

357.363 
7,707,600 
1.486,389 
1,082.638 

950,000 
7.464.754 
3.780.466 
4,609.108 

690. 1 50 

182.696 

608,964 

41.134 

3,811.000 

175.471 


Shop 
machinery 
and  toots 

4,000 
468,973 


Improvements 
to  existing 
equipment 


645.270 


430,667 
1.626,373 


22,914 

2.633,692 

197,960 

313,649 

3,749 

167,000 

423,921 

368,050 

1,255.539 

65,624 

954,061 

199,126 

550,878 

448,200 

1,230,184 

354.266 

1,810,475 

6,500 

70,750 

996,838 

488 

... 

30,304 

732,168 

24,775 

419,369 

10,500 

677,793 

i28,3i4 

20.391 

432.531 

17,106 

6,855 

5,110 

66,305 

106,756 

351,522 

537,932 

1,471,823 

97.347 

1,217,447 

41,130 

4.300 

20,200 

73.840 

230,538 

669,472 

57,753 

137.252 

192,098 

443,035 

33,675 

186.770 

56,000 

151.067 

651,800 

6,235,237 

469,974 

1,793,036 

275,000 

1.261,301 

120,000 

1,116.170 

459.960 

1.187.102 

1,250,000 


Tot.-l 


.64,752.478 


207,141 

45,000 

73,555 

448.475 

835.040 

43.020 

9.248.249 


1,139,944 


507.762 
343,898 

ie'.sii 

33,132.313 


.Amounts    for   all    items   were    not   available. 


Island,  Neb.,  $43,100;  North  Platte,  Neb.,  $25,200;  Ellis, 
Kans.,  $9,000.  At  Cheyenne  a  machine  shop  will  l)e  built 
co.sting  $1,276,500.  At  Council  Bluffs  $440,000  will  be  ex- 
pended for  a  40-stall  enginehouse,  $293,000  for  a  power 
house,  $235,000  for  a  machine,  boiler  and  blacksmith  shop 
and  $175,000  for  a  600-ton  coaling  station.  At  Junction 
City  a  machine,  boiler  and  smith  shop  will  be  built  at  a 
co.>Jt  of  $270,000,  a  20-stall  enginehouse  at  a  cost  of  $240,000 
and  a  400-ton  coaling  station  at  a  cost  of  $110,000.  The 
improvements  at  Green  River  include  a  28-stall  enginehouse 
costing  $280,000,  a  machine,  boiler  and  smith  shop  costing 
$235,000,  a  car  repair  shop  costing  $85,000  and  a  storehouse 
costing  $68,000.  At  Omaha,  Neb.,  an  extension  to  the  ma- 
chine shop  will  be  built  at  a  cost  of  $245,000.  Over  $800,- 
000  will  be  spent  for  machine  tools  for  the  various  shops  in 
this  program. 


The  Fuel  Association  Convention 

A  Wartime  Meeting  Conducted  Under  the  Auspices 
of  the  Federal  Railroad  and   Fuel  Administrations 


THE  tenth  annual  convention  of  the  International 
Railway  Fuel  Association,  which  was  held  at  Chi- 
cago, on  Thursday  and  Friday,  May  23  and  24,  1918, 
differed  materially  from  all  previous  meetings  of  the  as- 
sociation. 

The  arrangements  for  the  convention  were  made  under 
the  direction  of  the  Railroad  and  Fuel  Administrations,  and 
the  meetings  were  notable  for  the  absence  of  all  technical 
discussion  of  specific  questions  of  railroad  fuel  supply  and 
economy.  The  entire  time  of  the  convention  was  devoted  to 
a  broad  consideration  of  the  nation's  war  time  fuel  prob- 
lem. Practicall}'  every  railroad  company  in  the  country- 
designated  representatives  to  attend  the  convention  and 
there  were  also  present  a  large  number  of  coal  operators  and 
other  representatives  of  the  mining  industry. 

Several  changes  were  made  in  the  list  of  speakers  as 
announced  in  the  tentative  program  published  last  month. 
C.  R.  Gray,  director  of  the  Division  of  Transportation, 
United  States  Railroad  Administration,  was  unable  to  be 
present,  and  R.  H.  Aishton,  director  Western  Regional  Dis- 
trict, United  States  Railroad  Administration,  addressed  the 
meeting  in  his  stead.  Sir  George  Bury,  chairman  of  the 
Canadian  Railway  War  Board,  was  also  unable  to  attend 
but  was  represented  by  Thomas  Britt,  general  fuel  agent  of 
the  Canadian  Pacific  Railway.  United  States  Fuel  Admin- 
istrator, H.  A.  Garfield,  and  W^arren  S.  Stone,  grand  chief 
of  the  Brotherhood  of  Locomotive  Engineers,  also  found  it 
impossible  to  be  present  at  the  convention. 

The  convention  was  opened  with  an  introductory  address 
by  the  president  of  the  association,  E.  W.  Pratt,  assistant 
superintendent  motive  power  and  machinery,  Chicago  and 
Xorthwestem.    An  abstract  of  Mr.  Pratt's  address  follows: 

PRESIDEXT  PRATT'S  ADDRESS 

There  are  three  items  in  this  tremendous  fuel  problem — 
production,  transportation  and  consumption — and  the  rail- 
roads of  this  country  are  largely  responsible  for  all  three  of 
them:   for  production  in  so  far  as  concerns  the  deliver)'  of 


machiner}-  and  supplies  to  the  mines  and  a  car  supply  for 
the  coal  produced. 

The  next  item  is  transportation.  Railroad  men  are  a 
hardy  and  earnest  lot  and  not  easily  discouraged,  working 
every  day  in  the  year,  including  Sundays  and  holidays.  But 
when  last  winter,  after  weeks  of  continued  and  unprece- 
dented snow  and  cold,  their  locomotives  were  ccwnpelled  to 
operate  w-ith  added  disadvantages  of  poor  and  dirty  coal  it 
was  perhaps  the  greatest  obstacle  of  all  and  many  a  loco- 
motive died  and  its  train  was  abandoned  for  this  reason. 
I  have  yet  to  see  a  miner  or  operator  who  would  defer  to 
the  railroad  man  in  the  matter  of  j)atriotism  or  loyalty  to 
country^  and  I  believe  if  the  proposition  is  put  squarely  up 
to  the  men  that  there  will  be  no  Sundays  or  holidays  in 
either  the  mine,  on  the  railroad  or  in  the  coal  yard  when  it 
concerns  the  output  and  distribution  of  coal,  any  more  than 
there  is  Sunday  or  holiday  in  the  trenches  with  the  Hun 
facing  our  boys  and  the  Kaiser  menacing  our  free  institu- 
tions. 

The  27  per  cent  of  the  coal  produced  which  is  used  by 
the  railroads  is  so  large  that  we  hope  by  care  and  close  at- 
tention to  details  not  only  as  to  firing  but  in  better  repair  of 
locomotives,  more  care  in  despatching  and  moving  trains, 
and  better  operation  on  the  part  of  the  engineer,  to  save 
millions  of  tons  of  coal  and  millions  of  gallcms  of  fuel  oil. 
Superheating  has  been  proven  practicable  and  each  loccmoo- 
tive  so  equipped  saves  hundreds  of  tons  of  fuel  per  year 
l)esides  rendering  faster  and  better  service;  hence,  the  pres- 
ent practice  of  suj)erheating  the  larger  loccnnotives  passing 
through  the  shop  should  be  continued  as  far  as  possible, 
considering  the  scarcity  of  materials  and  skilled  labor  to 
apply  them.  The  locomotive  feed-water  heater  also  offers 
an  attractive  field  for  economy  and  efficiency  and  well  war- 
rants careful  and  continued  experimentation. 

"The  Railroad  Industrial  Army,"  was  the  subject  of  a 
paper  by  W.  S.  Carter,  director  of  the  division  of  labor  of 
the  Railroad  Administration.  An  abstract  of  this  paper, 
which  dealt   with  the  conditions  demanding  extraordinary 
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at  .XK-.i-ivilK'.  I'. I..  ;it  .III  r-timalnl  . d-I  oI"  .>411.1'M.  Ni'u 
fiinim-  l<riniiial>  will  Ik-  Imilt  al  Ciirard.  Ohio,  tor  .n4')(I.()0(|. 
and  at  Avixa.  I".a-t  liuflalo  ami  Davtoii.  N.  ^'.  .V  ^(  rap 
rod  aim  ill!,'    plant    will    In-    laiill    at    .NKadvillc    at    a    ((»t    ol" 

riu-  (irand  I'runk  lia^  an  appropriation  ()t'  .> I  .(),>>s. (>()'< 
tor  >linp  liuildinu-,  t-nirinclioii-i^.  vU..  which  iiK  ludr-  .i  l.>- 
>lall  r.iuMdliitiix-  at  I'mitiat  .  .Miili..  and  im|ir(i\ rnuMit-  at 
Wi'^it  lU-tlu'l,   Ml-.;    lialtlr  (rirk.   .Miili.,  and   I'ort   (Iratiot. 

The  nuilumiral  tat  ilitii's  ot'  tlu-  ll(Hkiim  \  alley  at  variou.- 
}ioints  thniiiLdioiit  the  -\>teni  will  \iv  iiiipro\cd.  .'<4(i').2<)() 
hcing  ai>pr(ipriati'd   tor  this  pur|)o>(.'. 

riic  Illinois  Central  wa-  given  .S2..'>45.l  7i)  I'nr  -li(;p  Imild- 
ings,  enginelioiiMS.  et< .,  wliieh  will  Ik-  u-id  to  iinpnive  the 
mechanit  al  t"a(  iliiie-  at  Kankakee.  111.;  Clinton.  111.;  Mat- 
toon,  III.;  l-"ree|Mirt.  III.;  Waterloo.  Iowa;  |a(k-on.  Tenn.; 
MeConih.  Mis>. ;  ChanipaiLrn.  111.;  I)u<Juoin,  111.;  Henion, 
111.;  CarhondaK.  III.;  Mound^.  111.;  .\niliov.  111.;  Fulton. 
Ky. ;    r.idueali.   I\\..  and   Central   City.    111. 

The  l.ike  I'.rit-  &  W C-tern  ha>  Keen  niven  ovir  .S.^fto.ouo 
for  shoj>  l>uil<ling«-  and  t-nginehoii-i->.  ot"  which  S.^(»(l.n(»0  will 
l>e  t\»r  ,t  Icic  oniotivi-  repair  -hop  at  Tipton.  Ind.;  Sl.^N.200 
t"or  rei'tiilcling  the  cii'^inchciu-e  at  l.inia.  <  )hio.  aiicl  .'<7'',2oO 
tor  rel.iiilding  the  ens^inehou-i-  at   I'lrii.  Ind. 

The  l.iri;e>t  item  ol"  expense  in  du-  Imclget  c>t"  the  1. thigh 
Valle\  i-  tor  .^2. .^14. 114  to  he  -pent  t"or  -hop  Imilding^. 
enginehf)u-es.  eti .  .\  mw  engiiu  terminal  i>  to  Ik-  l.uilt  at 
Ha/.leton.  Pa.,  at  an  estimated  eo.-t  ot"  .SI  .l»<)U.()0<t  .md  .i  new- 
engine  tenninal  will  he  huilt  at  Jersey  City  at  a  total  cost 
of  $1.4M().()0(t,  i)f  width  ."N'J(  1(1.000  li;is  hi-en  appropriated  tor 
191S 

Flic  Michigan  Central  will  make  an  i-\penditure  of  .S2.- 
231.0SO  t'or  shop  huildings.  enginelioiiM-^.  ett ..  whidi  in- 
clutle-  new  engine  tenninal-  .it  jaikMHi.  Miih..  aiitl  .Mieh- 
igan  Cit\.  Ind.  .Vdditional  -hop  fatilitie-  will  Ik'  provided 
at  a  co>t  of  S.-i.-i.^.ooo.  and  a  new  -teel  tar  repair  -hop  will 
l>e  l.uilt  at  We-t  Detroit  at  a  t  o-t  of  8210.(100. 

One  of  the  largest  individual  items  t'or  llie  \ew  York 
Central  i-  ?7.707.ooo  for  sho|>  Fuililiim-.  engint-hon-es.  ett. 
This  inelude-  a  tar  re[>air  -hop.  at  .\vi-.  i'.i..  for  ."<74o.OOO; 
new  engine  tenninal  fatilitii'-  at  Watertowii.  N.  ^'..  for 
$700.0(K>;  a  lu w  engimhouse  at  Synu  ii-e.  N.  \'..  tOr  S.^40.- 
000;  additions  to  the  ear  repair  -hop<  at  F'a-t  liul'falo  for 
$520,000;  an  addition  to  the  erecting  -hop  at  Collinwcio<l. 
Ohio,  for  .S.'»45.000;  .i  luw  enginehoii-e  at  (it-iie-ee.  X.  \.. 
for  52o().(ioO.;;a  car  re|>air  -lioji  at  New  Durham.  \.  F.  for 
SlOiS.dOO;  a  new  tnginehou.-e  at  DcWiit.  X.  \"..  and  addi- 
tions to  tlie  ellginehoil-e-  at  XorwciiMl.  X.  \.:  Clt.irtu-ld.  Fa., 
and  Cherry   Free.  Fa. 

The  -hop-  and  enginehou-e-  cm  the  Xew  Haven  will  he 
improvi-cl  ireiu-rally  t'or  handling  lu-avy  ptwiT.  particularly 
the  Saiit.i  Fe  t\|ie  loeoniotive-  whit  h  that  road  ha-  riHcived. 
Fifteen  -tall-  will  he  ;idded  to  the  engineh(')U-e  at  F.a-t  Hart- 
ford. 10  -tails  to  the  Meilway  enginehou-i-  on  the  Xt-w 
London  divi-ioii  ;md  -even  -tall-  to  the  Waterhury  (Conn.) 
engint-hou-e. 

Fhe  .Xort'olk  \;  \\.-tern  will  -peiul  .S.S70.000  f,,r  tlu- 
Roanoke  (A'a.)  vard-;  .S.^')0.ooo  t'or  the  Hagerstown  (Mil.) 
yards  and  $565, 00()  for  impn^veinent-  in  the  Bristol  (Va.t 
vard!^.  In  addition  to  this  an  additional  new  .shop  l-uildinc: 
will  I'f  .nn-triuted  at  Roanoke  at  a  cost  of  S575.000  and 
S222.f>.^4  has  iK-eii  .iii]iro|iriati-d  for  llu-  -ho]i  laiihlinu'  at 
Shenandoah,  Va..  whieh  i-  under  way. 

Fhe  orineij>al  I'eatur--  of  the  X't)rthern  Fai  itu^  Fiidu'et  i-  a 
new  car  and  lotomoti\f  -hoj»  .it  Matulan.  .X.  D..  toward- 
which  '5500,000  ha-  heen  apjiropriated.  .\  new  tar  n^pair 
*hop  will  he  l.uilt  in  the  Como  y.irds  near  St.  I'.iul  at  a  cost 
of  5250.000. 

Fhe  e.xpenditure  of  .S4.6O0.10S  t'or  -hop  l.inltling-.  engine- 
house?,  etc.,  on  the  Fhiladelphia  &:  Re.uiinLT  will  include  new 
entiine  terminal  faeilities  at  Reading.  Pa.,  eostinn  .S>55.000: 


.1  nt-w  addiiitai  lo  tlu-  i-MLziiiehou-e  at  St.  ("lair.  Pa.,  eosting 
S*'2.000;  a  new  e\ten-ion  to  the  shops  at  Reading,  costing 
.'^2.>5. oo();  .1  iiiw  engine  terminal  at  'l"ama(|ua,  Pa.,  losting 
S2O0.00O:  luw  engine  faeilities  at  Che.-^ter,  Pa.,  $140,000; 
new  ingine  f;ii  ilitie-  at  Coatesville,  Pa.,  costing  $440,000;  a 
new  inginehou-t-  aiul  maihine  shop  at  Rutherford,  I*a.,  cost- 
ing $145,000.  and  ,S157.172  for  engine  facilities  at  Reading, 
whit  h  are  4'^  per  cent  eompleted. 

W  ith  ahout  $700,000  for  shops  the  St.  Louis  &  San  Fran- 
listo  will  ini|)rove  methanital  facilities  at  a  large  numl.er 
of  it-  repair  point-. 

File  Inion  Patil'u  will  -pend  over  $(..000,000  on  ter- 
minal im|.roveinent-.  divitled  a-  follows:  Cheyenne.  Wyo.. 
.■<l.(.>s'<.425;  Council  liluff-.  Iowa.  $1.647..>51;  junction 
City.  Kan-.,  $1,175,007;  (;reen  River.  Wyo.,  $61').o74, 
Omaha.    Xel...    $5.-;5.o2(»;    Sidney.    Xeh..   $158,y.>5;    Grand 
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Maiul.  .Xd...  S4.>.|(Mi;  Xorili  Platte.  Xeh.,  $25,200:  F.llis. 
Kan-..  $'>.000.  M  Clu-xfiiiu-  ,i  matliine  -hop  will  l,e  l.uilt 
<<i-iing  SI. 27(1. 500.  .Vt  Couiu  il  liluff-  $440,000  will  he  e.\- 
p.r.ded  for  a  40->talI  engiiiehou-e.  $26.>,00O  for  a  power 
hou-e.  $2.>5.000  for  a  machine,  hoiler  and  l.lacksmith  -^hop 
and  $175,000  for  a  600-ton  coaling  staticm.  .\t  function 
City  a  machine,  l.oiler  and  -mith  -hop  will  U'  l.iiilt  at  a 
t o-t  of  $270,000.  a  20-.tall  eiiuinehou.-e  at  a  co-t  of  $240,000 
and  a  400-ton  coaling  station  at  a  tost  of  $110,000.  The 
improvements  at  Green  River  include  a  2S-stall  encinehouse 
to-ting  $280,000.  a  machine,  l.oiler  and  .-mith  .shop  costing 
$2.^5.000.  a  t  ar  repair  <liop  co-tintr  $85,000  and  a  storehouse 
co-ting  $6.s.0()0.  .\t  Omaha.  Xel...  an  extension  to  the  ma- 
chine -hop  will  U-  huilt  at  a  cost  of  $245,000.  Over  $800.- 
000  will  Ik-  -pent  for  m.uhine  tnoh  for  the  various  shop.?  in 
this  program. 


The  Fuel  Association  Convention 

,; ;    : .  A  Wartime  Meeting  Conducted  Under  the  Auspices 
..-;;.  of  the   Federal  Railroad   and    Fuel  Administrations 


TH  i'.     ti-mli     ;iiiiuial     I  i)i)\t.nti()n     of     the     liiti-riiatioiKil 
K.iiluay    Fui'l    A^-ot  ialion.    whitli    \va-    \\vh\    at    Chi- 
.ii,'<».  <in    lluirxlay  and  l"ri(!a\ ,  May  J.-i  and  J4.  I'U.S, 
ilifiVroi   materially   fruiu   all   prfvi(»u>    nitvtini;.-   of   iIk-   a.-- 
^•H  i;iti<>n.  '    "    .! 

Tiic  arranijtnu-nts  for  tlif  lonvi-ntion  ultc  made  under 
!:!  diriN  tion  of  the  Railroad  and  I"uel  Administration-,  and 
the  iniftinir-  were  notable  for  the  ahsenie  of  all  tiihnital 
Mi-«u->i<>n  of  vpecifie  (|iU'stion>  of  railroad  fuel  su|)|»l>  and 
■■■',!i"my.  Ilie  entire  time  of  the  eonvention  \va>  devoted  to 
.;  i-road  eon-ideration  of  the  nati<)n">  war  time  t'uel  proh- 
I'.in.  Traitiially  i\^ery  railroad  lomijany  in  the  «(>untr\ 
'K-  iiiiuitcd  re|>re-entativi>  to  attend  the  conventicin  and 
thiTe  Were  a]>o  present  a  larLie  numher  of  (oal  o|»erat«)r-  and 
"'.her  rejirc  >entatives  of  the  minini:  industry. 

Several    I  hanizes    were    made    in    the    li<t    of    >peakers    ns 

T;;i'iunred    in    the   tentative   program    pulilished    la-t    month. 

'  .    K.    (rrav.    direttor   <)f    the    Division    of     rran>|>onation. 

I  !Hted    State-    Railroad    .Vdim"iii>l:ation.    wa-    unalile    to    lie 

:re-ent.  and  R.    M.  Ai>hton.  direitur  Western   Rt-jional    l)i>- 

'H't.   United   Stati-   Railroad   Administration,   addre— ed   the 

:nrrtiiiL'    in    hi-    stead.      Sir   (ieorLie   liury,   ehairmaii    of  the 

'  anailian    Railway   War    Hoard,    was   also  unaltle  to  att<-nd 

ut  wa-  repre-ented  hy    Thoma-  Hritl.  yeni-ral  fuel  aiietit  of 

lie  Canadian   Raeitie  Railwa\.      United  States  Uuel  .\dmin- 

-rraTor.   11.   .V.   Garfield,  and  Warren  S.   Stone,  urand  ehief 

•'f  the  Jirotlurhood  of  I.fKomotive  Enizineers.  also  found   it 

nipo— ilile  to  lie  ]tre-i'nt  at  tlu'  ((invention. 

i  h'-  ■  onvenliou   wa-  opened  witli  an  introduetory  address 
;•    the  pre-ident   ol   the  as>(K  iation.    1".   W.    Pratt.  assi>tant 
ip  rintendent   motive   power   and    maehinery.    ("hi(aiio   and 
Northwc>jern.     .\n  ahstrad  of  Mr.  Pratt's  address  follows: 

I'kl.SIItlNl     I'K Al  I'S   Ani>RKSS 

1  here  are  three  items  in  this  tremendou-   fuel   proMem- 

•n.dut  tion.   tran-portation   and   consumption-    and   the   rail- 

"oad-  if  thi-  (ountry  are  laruely  re-pon-ihle  for  all  three  of 

hem;   f'lr  production   in  so  far  as  (dn(erns  the  delivery  of 


ma.  hiiur\    and   -upplie-  to  the  nnm-  .md   a  car  .-u|»|il\    lor 
tlu-  (  oal   jtroduced.  .  • 

rile  ne.xt  item  i>  iran-portatioii.  Railroad  men  are  a 
hardy  and  earnest  lot  and  not  ea-il\  di.-(ou raided,  workimr 
I V.  r\  da\  in  the  war.  including  Sunday>  and  iiolidax-.  Hut 
whdi  la-t  winter,  after  werks  of  (Oiiiinued  aitd  unpnre- 
dente(l  -now  and  kjM.  their  lo(«»moiive>  wm-  M>m|Klled  to 
ojierale  wiili  added  di-advantatre-  of  |MM)r  and  dirt)  e(Kil  it 
wa-  perhaps  the  <:realest  ohstade  of  all  and  man\  a  loco- 
HKJtive  died  and  it>  train  wa?  altandoiied  t"or  this  reason. 
I  have  yet  t<J  see  a  miner  or  o|Krator  who  would  defer  to 
the  railroad  man  in  tlu  matter  of  patrioti-m  or  lo\altv  to 
e()untr\-.  and  1  lidieve  if  the  propo-iiion  i-  |iut  -'|Uarelv  up 
to  the  men  that  iher(  will  lie  no  .Sunda\>  or  holidax-  in 
either  the  mine.  (Ml  the  railroad  or  in  the  t«Kil  vard  when  it 
eoneirn-  the  output  and  di-trihution  of  (oal.  any  more  than 
tin  re  i-  Sunday  or  holiday  in  the  treiidie-  with  the  Hun 
la',  iim  our  lioy-  and  the  Kai-(  r  m<  iia(  imr  our  fn-r  in-titu- 
lion-. 

!  he  27  iHT  cent  of  ilie  coal  produted  uhidi  i-  u>ed  by 
tlu'  railroad-  i-  -o  laru'e  that  we  hojie  l»\-  care  and  dose  at- 
tiiiticii  to  detail-  not  only  a-  to  firim:  l>ut  in  Letti-r  repair  of 
l(K(>moti\e-.  more  (are  in  de^patdiinii  and  movim:  trains, 
an<l  lictter  o|ieration  on  the  jiart  of  the  eni;ineer.  to  save 
million-  of  ton-  of  coal  ami  millions  of  iialIon>  of  fuel  oil. 
Superheating:  ha-  heen  proven  pratticahle  and  ea<li  l<H<>mo- 
tive  so  e(|uipped  saves  hun(lre(l>  of  tf>ns  of  t"uel  jK-r  year 
he.-ides  renderim.'  fa-ter  and  latter  -ervi(c;  heiue.  the  |ires- 
ent  i)ra(ti(('  of  -uiK-rlieatini:  the  laiijer  hnomotive-  [la^sin^ 
tlirouu'h  the  -hop  -liould  he  (ontinued  a-  far  a>  p<»--il)le. 
( on-ideriiii,'  the  x  an  ily  of  material-  and  skilled  lahor  to 
apfily  them.  The  l(Komolive  feed-water  heater  al-o  offers 
ati  attra(  tivi-  tleld  for  economy  and  eftu  ien(  \  and  well  war- 
rants careful  and  (<»ntinu(d  e.xperi mentation. 

■"The  Railroad  Industrial  Annw"  wa>  the  subject  of  a 
jiajier  l>y  \\  .  S.  Carter,  director  of  the  division  of  labor  of 
the  R.iilroad  .\dmini-traiion.  .\n  abstract  of  thi-  pajxT. 
which    (halt    with    the   (onditioiis    demandintr    extraordinarv 
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effort  and  increa.<ied  productiveness  from  every  railroad  man, 
will  be  found  on  page  314  in  this  issue. 

RELATION    OF    LOCOMOTIVE    MAINTENANCE 
TO  FUEL   ECONOMY 

BY    FRANK    McMANAMY 

Manager  Locomotive  Section,  United  States  Railroad  Administration 

Fuel  economy  and  locomotive  maintenance  in  practically 
everAthing  that  relates  to  efficient  locomotive  performance, 
are  synonymous  terms.  Within  recent  years  the  increasing 
cost  and  scarcity  of  fuel  have  made  fuel  economy  a  question 
of  major  importance  to  the  designor  of  locomotives  as  well  as 
to  the  officials  in  charge  of  locomotive  maintenance.  The 
inventor  has  also  turned  his  talents  in  that  direction,  with 
the  result  that  the  superheater,  the  brick  arch,  the  combus- 
tion chamber  firebox,  and  other  fuel  saving  devices,  are  to- 
da}'  parts  of  the  equipment  of  every  modern  locomotive.  The 
influence  of  these  devices  in  effecting  real  fuel  economy  is 
tremendous,  and  their  application  to  many  existing  locomo- 
tives will  result  in  a  marked  reduction  in  fuel  consumption. 

The  boiler,  to  promote  economy  of  fuel,  must  be  properly 
designed,  with  ample  grate  and  heating  surface.  It  must 
be  clean,  the  grates  level  and  easily  shaken  and  in  good  con- 
dition, the  ash  pan  and  grates  must  have  ample  air  openings 
to  aid  combustion,  the  firedoor  should  operate  easily,  and 
the  fire  tools  should  be  in  good  condition.  The  flues  must 
he  clean,  the  flues  and  firebox  free  from  leaks,  smokebox 
must  be  air  tight,  the  smoke  stack  and  nozzle  in  line,  and 
the  draft  appliances  in  good  condition  and  properly  ad- 
justed. 

Too  much  stress  cannot  be  laid  on  the  necessity  for  keep- 
ing boilers  clean,  l:)ecause  in  addition  to  effecting  a  material 
saving  in  fuel,  it  increases  the  efficiency  of  the  locomotive 
and  materially  prolongs  the  life  of  the  flues  and  firebox 
sheets.  Frequent  and  thorough  boiler  washing  is  the  foun- 
dation of  proper  boiler  maintenance.  Authorities  differ 
somewhat  as  to  the  exact  loss  due  to  scale  on  boiler  sheets 
but  a  comparison  of  tests  made  indicate  pretty  conclusively 
that  1-16  in.  of  scale  will  increase  the  fuel  cost  approxi- 
mately 15  per  cent  and  that  '4  in.  of  scale  will  increase 
the  fuel  cost  approximately  60  per  cent. 

It  is  not  an  exaggeration  to  say  that  on  an  average  40  per 
cent  of  the  locomotive  boilers  in  service  have  scale  1-16  in. 
thick  or  to  say  it  differently,  that  due  to  poor  boiler  washing 
all  of  them  have  1-16  in.  scale  40  per  cent  of  the  time,  and 
that  many  have  scale  from  yi  in.  to  ^4  in.  in  thickness.  In 
fact  in  some  districts  it  is  not  unusual  to  find  3  2  in.  of  scale 
on  lx)iler  sheets.  Let  us  see  what  this  means  in  actual  figures. 
In  1918  it  is  estimated  that  the  railroads  will  require  166,- 
000,000  tons  of  coal  at  an  average  cost  of  $3.50  per  ton. 
which  will  be  a  total  of  $581,000,000.  If  we  add  to  this 
48,000,000  barrels  of  fuel  oil  it  will  make  the  total  fuel  cost 
over  $650,000,000.  We  will  pay,  therefore,  during  the  year 
of  1918  more  than  $50,000,000  for  fuel  on  account  of  the 
scale  in  locomotive  boilers  that  many  men  do  not  consider  of 
sufficient  importance  to  warrant  its  removal. 

But  even  a  boiler  that  is  clean  and  in  the  Ijest  of  condition 
can  do  no  more  than  generate  steam;  proper  steam  distribu- 
tion to  and  from  the  cylinders  must  be  had  and  the  steam 
made  to  do  effective  work.  If  the  valves  are  out  of  square  or 
blowing  or  the  valve  gear  badly  worn;  if  valve  chambers  or 
cylinders  are  badly  worn  or  out  of  round;  if  the  cylinder 
packing  is  worn  or  broken;  if  leaking  pistcn  rod  packing  or 
leaks  about  the  steam  chests  or  cylinders  dissipate  the  steam 
that  should  and  could  Ije  made  to  do  work,  we  can  expect  no 
improvement  in  our  fuel  performance. 

Assuming,  however,  that  the  boiler  is  in  good  condition, 
that  the  steam  distribution  is  good,  and  that  there  is  no  waste 
of  steam  through  steam  leaks,  it  remains  to  deliver  this  power 
at  the  drawbar,  and  this  cannot  )je  efficiently  or  economically 


done  through  the  medium  of  wornout  machinery.  Rods  in 
bad  condition,  boxes  loose  on  journals,  wedges  which  require 
adjusting,  and  tires  badly  worn  which  will  cause  excessive 
slipping,  are  poor  mediums  through  which  to  transmit 
energy. 

Some  of  the  repairs  which  will  do  the  most  towards  reduc- 
ing the  fuel  consumption  and  improving  locomotive  perform- 
ance arranged  in  what  is  believed  to  \>e  the  relative  order  of 
their  importance,  are,  setting  the  valves  properly  and  main- 
taining the  valve  motion,  washing  the  boilers,  keeping  the 
tubes  clean,  eliminating  steam  leaks  about  the  cylinders 
and  the  steam  chests  and  maintaining  the  driving  boxes  and 
rods. 

If  it  were  possible  to  calculate  the  aggregate  loss  in  op- 
erating efficiency  for  the  total  number  of  locomotives  due  to 
lack  of  maintenance  or  operating  at  less  than  their  maxi- 
mum efficiency,  the  result  would  be  staggering,  and  when 
we  add  to  this  enormous  loss  of  operating  efficiency,  from 
10  to  20  per  cent  of  the  railroad  fuel  bill  which  for  the 
past  year  was  $329,000,000,  and  for  the  lurrent  year  is 
estimated  to  be  $581,000,000  for  bituminous  coal  alone,  we 
begin  to  realize  the  price  we  have  been  paying  for  the 
privilege  of  operating  defective  locomotives  and  delaying 
traffic  thereby.  This  being  true,  the  question  that  must  in- 
evitably follow  is,  what  is  being  done  by  the  V.  S.  Railroad 
Administration  to  remedy  the  conditions  which  have  been 
described. 

The  first  step  before  taking  action  to  liring  alout  an  im- 
provement in  the  condition  of  locomotives  was  to  make  a 
survey  of  the  field.  The  next  step  was  to  spteed  up  locomo- 
tive repairs  to  provide  motive  power  to  meet  the  immediate 
needs  and  this  was  done  by  increasing  the  shop  hours  about 
16  per  cent  for  over  200.000  men,  and  by  nationalizing 
locomotive  repairs  so  that  a  locomotive  in  need  of  repairs 
would  be  sent  to  the  nearest  available  repair  shop,  thus 
utilizing  to  the  fullest  extent  the  total  shop  taj»acity  of  all 
railroads.  The  result  of  this  soon  Ijecame  iijtparent  in  the 
increased  number  of  locomotives  turned  out  of  the  various 
shops  which  for  the  four  months  ended  .\pril  30.  increased 
6,849  over  the  corresponding  period  for  last  year.  This  not 
only  means  more  locomotives  but  it  means  better  locomotives, 
which  both  increases  operating  efficiency  and  decreases  fuel 
consumption. 

For  the  future  the  work  that  has  been  started  will  be 
continued  and  a  higher  standard  of  condition  of  locomo- 
tives required.  A  regular  schedule  for  the  application  of 
su{)erheaters  and  other  fuel  saving  appliances  to  locomotives 
not  now  equipped,  is  being  prepared  and  will  l»e  adopted 
sul)ject  only  to  labor  and  material  being  available. 

Today,  with  the  increased  demands  for  fuel  by  reason  of 
the  war  and  the  necessity  for  furnishing  fuel  to  our  allies; 
with  the  increased  use  of  fuel  in  industries  whose  output  is 
essential  to  the  successful  conduct  of  the  war.  the  saving  of 
fuel  by  better  locomotive  maintenance  and  the  increased 
operating  efficiency  which  will  result  therefrom,  means  more 
than  can  be  expressed  in  terms  of  tons,  gallons  or  dollars. 
It  means  the  saving  of  America,  the  saving  of  Democracy, 
the  winning  of  the  war. 

THE    MOTIVE    POWER    DEPARTMENT    AND 
FUEL    ECONOMY 

BY    ROBERT    QUAYLE 

General  Superintendent  Motive  Power  and  Car  Department, 

Chicago  &  North  Western 

In  1917  the  railroads  of  this  country  consumed  approxi- 
mately 175,000,000  tons  of  coal.  This,  at  an  average  price 
of  $2^50  a  ton,  would  give  us  a  cost  of  $437,500,000.  Now 
I  maintain  that  if  every  individual  in  the  operating  end  of 
the  railway  organization  of  this  countr}-  were  to  work  to- 
gether as  one  man,  each  helping  the  other  to  the  one  end  of 
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savin?  fuel,  we  could  easily  save  10  per  cent,  which  would 
be  17.500,000  tons  equivalent  to  $43,750,000. 

I  want,  first,  to  call  attention  to  the  master  mechanic's 
part  in  this  game  of  saving  fuel.  He  should  be  in  touch 
with  the  division  superintendent  and  train  despatchers  in 
such  a  way  as  to  make  them  feel  and  really  know  that  he 
is  interested  in  them  personally.  It  is  the  master  mechan- 
ic"s  duty  to  be  so  in  touch  with  his  shop  men  and  engineers 
and  firemen  that  they  will  have  confidence  in  him,  and  he 
should  have  the  happy  faculty  of  having  the  men  con- 
stantly feel  kindly  toward  him.  This  would  enable  him 
to  get  the  best  from  the  men  that  can  be  had. 

He  sh<iuld  fix  the  machines  that  the  men  are  going  to 
handle.  >o  that  the  men  will  have  the  least  amount  of  dis- 
couragement in  their  work,  and  there  will  be  the  least 
amount  of  effort  on  their  part  necessary  to  get  the  best 
results.  To  this  end  he  should  have  his  men  trained  to 
make  proper  reports  of  necessary  work  to  be  done.  Occa- 
sional meetings  with  the  roundhouse  foremen,  particularly 
calling  attention  to  these  things,  and  insisting  upon  their 
having  the  work  done  that  is  reported,  will  bring  about  good 
results.  The  engineers  will  take  much  more  interest  in 
making  the  detailed  reports  than  if  their  reports  are  not 
given  proper  attention. 

My  ne.xt  thought  is  the  traveling  engineer.     What  are  his 


fellow  not  only  to  do  his  bit.  but  to  do  his  all,  that  fuel 
will  be  conserved.  Fuel  is  now  jila}ing  and  will  play  a 
mo.st  important  part  in  our  warfare. 

Vou  v.ill  obser\e  that  what  I  have  said  can  be  summed 
up  in  a  word,  co-operation,  and  I  am  sure  when  we  of  the 
motive  power  department  will  have  done  our  part  that  the 
men  at  the  other  end  of  the  operating  department  will  say 
to  us,  "You  have  done  well."  We  all  respond  to  success, 
and  when  the  men  in  one  department  have  shown  a  great 
improvement  the  other  fellows  will  not  only  follow  in  the 
wake,  but  the\-  will  tr}-  to  beat  them  out  in  the  end  if  they 
can. 

TRAIN    LINE    LEAKS    AND    THE    COAL    PILE 

In  a  paper  enitled  "The  Transportation  Department  and 
Fuel  Economy,"  E.  H.  De  Groot,  Jr.,  assistant  manager, 
car  ser\uce  section.  United  States  Railroad  Administraticm, 
drew  attention  to  the  part  that  superintendents,  train  mas- 
ters, yardmasters.  despatchers.  trainmen  and  the  station 
forces  should  play  in  a  general  campaign  of  fuel  economy. 
Referring  particularly  to  the  possil)ilities  for  effective  work 
on  the  part  of  train  men,  Mr.  De  Groot  said : 

"The  air  compressor  on  the  modern  locomotive  is  a  pow- 
erful engine.  It  j>erforms  wonders  which  are  little  enough 
appreciated  by  most  of  us  but  it  has  a  frightful  appetite 
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duties?  I'o  make  inspection  of  locomotives;  see  that  they 
are  in  proper  londition  to  do  the  best  work.  He  should 
know  the  condition  of  ever}-  engine  in  his  charge.  He 
should  know  what  they  are  capable  of  doing.  He  should 
see  to  it.  at  the  roundhouse  end,  that  the  engines  leave  fully 
capable  of  making  the  trip  successfully  and  economically. 
He  should  always  have  it  in  mind  that  his  job  is  one  of 
helpfulness  and  instruction  rather  than  one  of  fault  finding 
and  improper  criticism: 

The  roundhouse  foreman,  as  a  rule,  is  the  most  abused 
man  on  a  railway.  He  is  up  against  all  kinds  of  condi- 
tions, all  kinds  of  problems  to  work  out,  in  order  that 
ever}-thing  may  move  smoothly  and  ever}-  man  be  kept  one 
at  peace  with  the  other.  We  require  a  good  deal  of  the 
roundhouse  foreman,  and  to  get  the  \try  best  out  of  hii 
job  he  should  be  gracious,  he  must  needs  be  a  philosopher, 
he  must  he  a  student  of  human  nature  and  he  must  smile 
even  when  everything  goes  "dead  wrong." 

Locomotive  engineers  and  firemen,  what  a  magnificent 
opportunity  you  men  have  to  show-  your  patriotism  by  your 
work!  On  the  basis  of  your  loyalty  and  faithfulness  I  am 
asking  you  to  redouble  your  efforts;  increase  your  intelli- 
gence not  only  for  yourselves,  but  strongly  urge  ever}-  other 


for  steam — and  steam  means  coal.  Its  cylinders  are  large, 
and  as  its  load  increases  directly  with  the  progress  of  the 
piston,  the  steam  cannot  l)e  used  expansively  but  must  be 
admitted  to  the  very  end  of  the  stroke.  Under  these  cir- 
cumstances, air  leaks  constitute  ;■.  direct  drain  upon  the 
boiler  and  so  reach  their  greedy  fingers  back  through  the 
firebox  into  the  precious  coal  pile.  There  is  no  way  in 
which  the  trainman  can  contriijute  -=^0  much  toward  the 
good  cause  of  saving  coal  as  b}-  stopping  the  train-line 
leaks  before  starting  on  the  trip.  With  porous  hose,  worn 
gaskets,  pipe  and  other  leaks,  what  the  pump  has  to  over- 
come needs  no  description  among  practical  men. 

"Leaks  are  crimes  when  coal  is  a  military  necessity!  To 
stop  leaks  then  i*  of  the  greatest  importance  and  this  should 
be  done  carefully  and  conscientiou<^l}-.  Surely,  any  man 
who  does  less  than  he  can,  does  le-s  than  he  ought  in  this. 
The  practice  of  carrying  a  hose-gasket  or  two  in  the  pocket 
as  some  trainmen  do  for  this  purpose  is  an  excellent  one. 
Rainy  weather  offers  an  opportunity  to  locate  hose  which 
are  porous  to  a  serious  extent  and  by  changing  them  when 
opportunity  offers  much  fuel  ma;-  be  saved  which  would 
otherwise  be  wasted. 

'But  all  of  the  leaks  are  not  discoverable  while  the  train 
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is  at  rest,  particularly  in  cold  weather,  and  new  ones  de- 
velop during  the  trip.  These  should  all  receive  first-aid 
treatment  as  soon  as  found.  Then,  too,  the  leaks  may  re- 
sult in  sticking  brakes  and  this  condition  is  like  compound- 
ing a  felony.  It  not  only  takes  much  coal  to  pump  against 
the  leaks  but  much  more  coal  at  the  same  time  to  pull 
against  the  brakes," 

THE    RAILROADS    AND    THEIR    RELATION    TO 
THE    FUEL    PROBLEM 

BY    R.  H.  AISHTON 
Regional  Director,  Western  District.  United  States  Railroad  Administration 

I  was  apix)inted  Western  regional  director  last  January, 
just  about  the  time  that  we  were  in  the  thick  of  the  fuel  prob- 
lem. I  never  want  to  go  through  such  an  experience  again; 
and  neither  do  the  railroad  men.  There  were  times  when 
there  was  not  four  hours'  fuel  in  this  city.  If,  by  any  effort 
of  mine,  and  any  effort  of  yours,  we  can  prevent  that  thing 
occurring  again,  let's  do  it.  Unle^^s  we  do  it,  the  coming 
winter  is  going  to  \it  much  worse  than  last  winter. 

Suppose  that  we  get  the  same  enthusiasm  on  this  fuel  ques- 
tion, the  same  patriotic  impulse  on  the  part  of  ever\-  man  in 
the  vast  army  of  two  million  railroad  men  in  this  country, 
that  was  shown  in  the  Liberty  Loan  drive.  There  would  not 
be  any  fuel  famine;  there  would  be  no  difficulty.  There 
would  not  be  any  railroad  problem  if  we  would  just  do  that. 
If  we  save  one  scoop  of  coal  an  hour  on  each  locomotive  it 
will  save  765,000  tons  of  coal,  or  17,000  carloads  a  year. 
Does  any  man  in  this  audience  believe  that  he  cannot  do 

that  ? 

There  is  scarcely  a  man  on  a  railroad  that  does  not  have 
some  relation  to  coal  saving.  Take  the  man  in  the  shop. 
The  intelligence  put  into  the  work  and  its  inspection  has  an 
immediate  effect  on  the  amount  of  coal  a  locomotive  bums. 
The  car  man  can  have  an  immediate  effect  on  coal  consump- 
tion in  the  care  of  journals  and  lubrication.  The  train 
despatcher,  with  a  little  more  energy  and  forethought  in 
ordering  his  trains  over  the  road,  can  save  just  as  much  as 
the  fireman.  The  agent  at  the  countr\'  station  may  keep  a 
train  waiting  two  or  three  minutes.  The  enginemen  have 
to  burn  coal  generously  to  make  up  the  time  lost  through 
the  agent's  carelessness. 

All  of  us — railroad  men,  consumers  and  evervone  who 
has  anything  to  do  with  this  movement — must  get  into  the 
attitude  expressed  in  Order  No.  8  issued  by  Director  Gen- 
eral McAdoo  on  Februar\^  21. 

SUGGESTIONS    FOR   SAVING    COAL 

BY    THOMAS    BRITT 
General  Fuel  Agent.  Canadian  Pacific 

To  say  that  good  engineering  is  an  essential  element  in  the 
process  of  conserving  fuel  is  to  mention  a  basic  principle. 
Our  locomotive  and  boiler-house  firemen  cannot  be  too  well 
instructed  on  this  point;  with  them,  in  the  final  analysis, 
rests  the  successful  issue  of  our  present  campaign.  Mechani- 
cal devices  such  as  superheaters,  automatic  fire  doors,  etc., 
may  accomplish  a  great  deal  in  avoiding  unnecessary  wastage, 
but  certainly  the  human  element  is  the  dominant  factor — we 
cannot  get  away  from  it.  Our  firemen  are  as  loyal  as  any 
group  in  the  service,  but  quite  frequently  they  fail  to  grasp 
the  seriousness  of  the  situation  that  confronts  us,  as  well 
as  the  importance  of  the  occupation  which  is  theirs. 

Another  tangible  means  of  saving  coal  to  win  the  war  is 
to  substitute  wherever  possible,  utilizing  gas-house  coke  for 
heating  stations,  etc.  A  considerable  amount  of  scrap  wood 
can  be  utilized  as  fuel  in  shop  lioilers;  old  ties  can  be 
gathered  up  and  burned  for  the  same  purpose. 

I  might  more  earnestly  ask  in  exchange  for  our  share  in 
this  worthy  enterprise  that  our  railroads  be  not  overburdened 
any  longer  with  a  lot  of  foreign  matter  under  the  guise  of 


coal.  I  have  found  it  necessar>'  to  have  whole  carloads  of 
this  extraneous  matter  dumped  into  the  ditch,  it  being  abso- 
lutely worthless  as  fuel  for  any  purpose.  The  situation  is 
much  worse  if  such  matter  finds  its  way  into  ships'  bunkers 
— transports  especially — for  then  the  lives  of  thousands  are 
placed  in  needless  jeopardy. 

The  overloading  of  tenders  has  been  the  cause  in  the  past 
of  an  incalculable  waste.  Thousands  of  tons  have  been  lost 
by  scattering  coal  along  the  highway.  Measures  have  been 
taken  to  avoid  this  frightful  deficit.  Ashpits  also  are  fre- 
quently a  source  of  wastage. 

Looking  at  the  question  in  a  broad  way,  is  it  not  quite 
evident  that  we  are  just  beginning  to  wake  up  to  the  necessity 
of  economy?  The  pinch  of  want  together  with  the  soaring 
of  prices  are  making  us  all  realize  that  our  only  salvation 
lies  in  saving. 

THE    NEED    FOR    FUEL    CONSERVATION 

BY  P.  B.  NOYES 
Director,  Bureau  of  Conservation,  United  States  Fuel  Administraiioq 

The  coal  supply  is  short.  Last  winter  it  was  short  and 
the  immense  new  requirements  for  war  purposes  threaten  to 
make  it  shorter  still  next  winter.  The  data  we  have  com- 
piled show  that  625,000,000  tons  of  bituminous  coal  will 
be  needed  this  year.  The  mines  which  must  get  out  the  coal, 
and  the  railroads  which  must  carry  ii,  were  pressed  nearly  to 
their  limit  before  the  war.  They  cannot  take  on  200,000,000 
tons  of  additional  production.  Fix  your  minds  on  what  you 
know  of  the  burdened  condition  of  the  leading  railways  three 
years  ago.  Add  to  this  the  tremendous  burden  of  war  suj>- 
plies,  troop  transportation,  material  for  ship  building,  and 
food  for  our  Allies,  and  then  picture  to  yourself  what  it 
means  to  those  same  railways  with  facilities  little  if  any 
greater  than  three  years  ago,  to  provide  transportation  for 
200,000,000  additional  tons  of  coal.  Conceive  of  this  in- 
crease as  16  solid  trains  of  gondola  cars  filling  16  tracks 
from  New  York  to  San  Francisco.  A  veritable  freight  yard 
filled  with  coal  cars  extending  the  breadth  of  this  continent 
And  this  represents  only  the  increase  of  coal  transportation 
demanded  of  the  railroads.  All  of  those  four  million  cars 
must  be  switched  in  and  out  and  carried  hundreds  of  miles 
by  our  already  burdened  transportation  system  if  war  de- 
mands are  to  be  met  and  the  usual  industrial  life  of  the 
country  be  at  all  preserved. 

The  coal  business  is  in  physical  proportions  so  far  beyond 
any  other  business  in  the  country  that  emergency  remedies 
which  can  be  successfully  applied  to  any  of  the  others  will 
hardly  make  a  dent  in  the  coal  shortage.  To  meet  the  de- 
mands this  year  12,500,000  tons  of  bituminous  coal  must  be 
hauled  every  week.  And  yet,  the  success  of  the  war  is  likely 
to  depend  just  on  this  supply  of  coal.  As  much  coal  as  was 
mined  last  year  will  be  needed  this  year  for  war  purposes 
alone.  W'e  must  save  65  or  70  million  tons  or  go  to  the 
restriction  of  so-called  non-essential  industries. 

There  has  been  much  talk  of  shutting  down  non-essential 
industries  but  a  little  investigation  shows  that  only  a  short 
distance  down  this  road  lies  financial  ruin  and  unemploy- 
ment of  labor  on  a  scale  which  would  bring  disaster  at  home 
and  failure  in  war.  At  least  twenty  billion  dollars  of  capital 
is  mvested  in  legitimate  manufacturing  enterprises  producing 
goods  not  strictly  needed  for  the  war.  Ten  million  men  sup- 
port their  families  from  the  work  they  do  in  these  factories. 
Granted  that  we  must  have  100  per  cent  fuel  for  munitions 
and  ships,  we  shall  fail  as  a  nation  if  we  do  not  provide 
this  without  a  complete  breakdown  of  our  whole  industrial 
system. 

Fuel  is  a  small  part  of  the  raw  material  of  most  manufac- 
turing institutions.  The  fuel  expense  in  most  highly  organ- 
ized industries  is  little  over  one  per  cent  of  the  total  cost  of 
the  goods.    On  the  other  hand,  this  one  per  cent  is  absolutely 
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vital.  Without  it  the  factor}-  closesl  The  other  99  per  cent 
arc  useless.  We  are  called  upon  to  view  a  ton  of  coal  as 
equal  to  five  or  six  hundred  fx)unds  of  ship  plates  or  shells, 
but  every  ton  of  coal  saved  for  our  factories  means  the  em- 
ployment or  non -employment  of  a  hundred  men. 

This  is  the  new  idea  I  wish  to  bring  you  today.  That  over 
and  beyond  the  desperate  need  of  coal  for  war  purposes  lies 
an  equally  desperate  need  of  coal  to  preserve  the  lives  and 
happiness  of  the  population.  The  threatened  shortage  of 
coal  can  easily  mean  unemployment  and  financial  ruin.  If 
you  remember  that  railway  locomotives  bum  more  than  a 
quarter  of  all  the  coal  mined  in  the  country,  you  will  not 
accuse  me  of  exaggeration  when  I  say  that  it  is  in  your  power 
and  in  the  power  of  the  railway  fireman  and  the  organiza- 
tion with  which  he  works  to  save  enough  coal  to  turn  threat- 
ened national  disaster  into  national  prosperity. 

I  am  especially  interested  today  in  getting  through  to  you 
the  full  significance  in  this  crisis  of  every  man's  "doing  his 
best."  Few  men  ever  reach  100  per  cent  of  their  possible 
efficiency.  Most  of  us  never  reach  50  per  cent.  Any  man 
who  through  enthusiasm  or  other  stimulus,  gets  up  to  75  per 
cent  of  his  possible,  is  a  brilliant  success  in  his  field  of 
endeavor.  The  background  of  this  terrible  war  is  raising  the 
efficiency  of  every  man  and  woman  in  the  United  States, 
The  more  the  meaning  of  the  war  has  come  home  to  us,  the 
more  we  have  approached  our  possible  efficiency.  This  is 
a  real  force  and  should  be  applied  directly  to  the  problem 
of  fuel  economy. 

There  has  been  much  discussion  as  to  what  will  "win  the 
war."  Not  every  one,  I  fear,  has  faced  the  terrible  alterna- 
tive of  what  it  would  mean  to  lose  the  war.  Let  me  tell  you 
what  I  think  it  would  mean. 

Only  once  in  civilized  times  has  a  single  race  dominated 
the  world.  Only  once  has  a  swollen  tyranny  proved  so  power- 
ful that  no  human  power  could  oppose  it.  The  Roman  Em- 
pire was  such  a  world  dominion — brutal,  resistless.  The 
Reman  Empire  could  not  be  destroyed  from  without — it  died 
from  internal  decay.  But  what  did  this  mean  to  the  world  ? 
The  Roman  Empire  was  one  thousand  years  decaying.  A 
thousand  years  known  in  history  as  the  "dark  ages."  For  a 
thousand  years  civilization  and  all  that  it  stands  for  went 
backward  into  darkness. 

Here  is  the  black  threat  of  the  present  struggle  as  I  see  it. 
Another  brutal  autocracy  threatens  to  slip  the  leash  and  get 
beyond  the  power  of  civilization's  curb.  Another  world 
dominion,  another  Roman  Empire.  And  it  is  not  of  the 
tyranny,  the  slaver\-  and  miser)-  of  that  world  empire  in  its 
heyday  that  I  am  thinking.  It  is  of  the  ages  of  decay.  For 
a  thousand  years,  perhaps  five  thousand,  the  world  would 
struggle  in  darkness  while  the  German  Empire  was  decaying. 
In  my  mind,  we  are  not  struggling  for  the  happiness  of  our 
children  or  grandchildren.  It  is  for  50  generations  which,  if 
we  fail  to  win  this  war,  may  flounder  in  the  black  mire  of  a 
powerful  but  decaying  German  Empire. 

It  is  with  such  a  background  that  I  appeal  to  you  to  make 
the  efficiency  of  your  work  100  per  cent  perfect. 

THE    FUEL    OIL   SITUATION 

A  paper  on  the  fuel  oil  situation  was  prepared  by  M.  L. 
Re(^ua.  In  his  absence  the  paper  was  read  by  Robert  Collett, 
assistant  manager  of  the  Pierce  Oil  Corporation.  An  ab- 
stract of  the  paper  follows. 

The  normal  increased  consumption  of  fuel  oil  for  the  year 
1918,  based  upon  the  average  increase  over  a  period  of  14 
years,  will  approximate  something  over  20,000,000  bbls.  An 
abnormal  increase,  due  to  war  conditions,  will  probably 
greatly  add  to  this  amount. 

A  large  percentage  of  the  tank  steamers  which  have  hither- 
to supplied  the  Atlantic  coast  refiners  with  their  supply  of 
crude  oil  from  Mexican  and  Gulf  ports  have  been  taken  over 
bv  the  navv  for  trans-Atlantic  service.     As  a  consequence  a 


material  readjustment  in  transportation  facilities  becomes 
necessary.  Arrangements  have  l>een  made  by  which  crude 
oil  deliveries  by  pipe  line  to  the  Atlantic  coast  will  be  in- 
creased about  26,000  bbls.  j)er  day — which  is  equivalent  to 
about  20,000  bbls.  per  day  of  fuel  oil.  Still  further  increases 
in  pipe-line  capacities  are  under  way  which  will  materially 
increase  their  efficiency.  But  at  the  ver>'  least  calculation  an 
additional  rail  movement  in  tank  cars  of  about  100,000  bbls. 
per  day  will  be  necessary  in  order  to  take  care  of  the  urgent 
fuel  oil  requirements  in  the  Atlantic  coast  territor}-. 

It  will  be  necessar)'  to  move  a  great  many  trainloads  of 
fuel  oil  for  the  shipping  board  and  the  navy  from  Texas  or 
Oklahoma  to  the  various  ports  on  the  Atlantic  coast,  and  the 
supply  of  tank-car  equipment  will  be  taxed  to  its  utmost 
Any  saving  in  this  movement,  by  substituting  coal  for  oil 
in  the  territory  east  of  the  Mississippi  and  permitting  the 
fuel  oil  so  saved  to  move  by  the  shorter  distances  from  the 
Indiana-Illinois  fields  and  from  the  Pennsylvania  fields  to 
the  Atlantic  coast,  will  represent  a  very  great  saving  in  trans- 
portation. 

Another  feature  of  our  problem  is  to  convince  the  con- 
sumers of  petroleum  products  of  the  necessity  of  increasing 
their  storage  capacity  and  to  take  advantage  of  the  summer 
months  to  accumulate  storage  to  carr>-  them  over  during  those 
months  when  the  transportation  facilities  will  be  congested. 
This  applies  equally  to  the  railroad  companies  and  those  in- 
dustries that  have  been  in  the  habit  of  living  from  hand  to 
mouth,  as  it  were,  in  the  matter  of  their  oil  supplies. 

A  campaign  of  education  for  the  prompt  unloading  of  tank 
cars  by  the  railroad  shops  is  very  urgent.  Motive  power  de- 
partments particularly  have  a  habit  of  partly  unloading  a 
tank  car  at  one  shop,  then  suntching  it  to  another  division 
point  for  further  unloading.  In  this  way  they  are  respon- 
sible for  the  outrageous  abuse  of  tank  cars  of  private  owner- 
ship. 

INDIVIDUAL    EFFORT    TOWARD    FUEL    SAVING 

BY    EUGENE    McAULIFFE 

Manager,  Fuel  Conservation  Section,  Division  of  Transportation.  United  States 

Railroad  Administrarion 

The  most  important  angle  of  my  subject  to  which  con- 
sideration should  be  given,  is  that  of  individual  effort,  greater 
effort,  a  more  unified  effort  than  we  have  in  the  past  at- 
tempted. We  are  making  tremendous  strides  toward  greater 
individual  effort.  We  have  passed  the  first  mile  post;  but 
what  we  who  remain  at  home,  we.  the  real  reserve  force  of 
the  American  army  must  do,  is  to  complete  the  work  of  re- 
construction of  our  daily  lives  so  as  to  niake  ourselves  a  liv- 
ing, breathing,  fighting  part  of  the  countrA'"s  military-  force, 
standing  unalterably  behind  the  men  who  have  gone  to  the 
front. 

War  is  a  contest,  not  alone  of  fighting  skill,  but  of  mining 
skill  in  tons  output;  of  railroad  skill  as  measured  by  raw 
and  finished  materials  moved;  passengers,  including  soldiers 
and  sailors,  moved.  There  can  Ix  no  middle  course,  we 
must  take  on  more  respxjnsibility.  More  work.  One-third 
of  the  man  power  of  the  country,  or  more  than  ten  million 
men  are  now  directly  or  indirectly  engaged  in  the  war  and 
the  end  is  yet  far  off.  At  this  time  I  can  only  urge  effort, 
studied  effort,  along  the  lines  you  men  of  experience  well 
know;  with  the  maximum  of  patience  in  dealing  with  the 
thousands  of  new  men  who  are  entering  the  mines  and  the 
transportation  service.  A  little  more  effort,  a  trifle  better 
understanding  of  the  supreme  necessity  of  conpleting  the 
task  we  have  begun,  looking  to  the  present  hour  as  one  of 
cheerful  sacrifice,  the  future  one  of  return,  in  spiritual  and 
material  wealth. 

OTHER  BUSINESS 

The  part  which  the  mining  industry  should  play  in  the 
solution  of  the  fuel  problem  was  discussed  in  two  papers. 
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one  presented  In-  Harn  X.  lux  lor,  vice-president  of  the  Cen- 
tral Coal  &  Coke  Company,  Kansas  City,  Mo.,  entitled  "What 
the  Coal  0[)erator  Can  Do";  and  the  other  by  John  P.  White, 
labor  adviser  of  the  United  States  Fuel  Administration,  on 
"What  the  Coal  Miner  Can  Do  to  Help."  The  meeting  on 
Friday  was  also  addressed  by  C.  E.  Allen,  deputy  fuel  ad- 
ministrator of  Illinois,  who  spoke  on  "The  Supply  and  Dis- 
tribution of  Fuel." 

On  Thursday  evening  motion  j>ictures  prepared  under  the 
direction  of  Major  E.  C.  Schmidt  of  the  United  States  Rail- 
road Administration  on  the  Minneapolis^^  St.  Paul  &  Sault 
Ste.  Marie  were  exhibited.  These  films  showed  the  results  of 
good  and  poor  methods  of  firing  by  scenes  on  the  road  and 
close-ups  of  the  interior  of  fireboxes.  The  proper  methods 
of  building  fires  were  also  illustrated  and  sections  of  the 
films  pointed  out  the  need  of  co-operation  l)y  employees  in 
all  departments  of  the  railroad  in  order  to  .secure  the  max- 
imum economy  in  the  use  of  fuel.  Several  copies  of  these 
films  will  l)e  sent  out  bv  the  United  States  Railroad  Admin- 


GAR  WHEEL  DROP  PIT 

BY  J.  V.  HENRY 

The  design  of  a  drop  pit  lor  car  wheels  shown  in  the 
illustration  will  interest  those  in  charge  of  shops  where  cars 
must  be  jacked  up  when  wheels  and  axles  are  required  to 
be  removed  for  replacement,  tire  turning  or  journal  trueing. 
Roads  owning  their  own  foundries  can  make  the  necessary 
castings  at  a  nominal  expense  and,  due  to  present  market 
conditions,  even  those  roads  who  purchase  their  castings  will 
find  it  economical  to  make  their  own  patterns  and  purchase 
the  rough  castings.  If  it  is  not  convenient  to  locate  the 
drop  pit  in  the  shop,  a  suitable  location  should  be  found  on 
a  track  that  is  not  used  ver}-  much,  building  a  short  siding 
if  necessary. 

The  table  consists  of  two  8-inch  I-beams,  supporting  the 
track  rail,  which  has  a  1-in.  depression  at  the  center  to 
prevent  the  wheels  from  rolling  off  the  ends  while  being 
lowered   and  raised.     Two  6-in\  chamiels,  which  are  fast- 


Cross  Secfion  of  Pi  A 


Transverse  SecHon  of  Pi  A 


A   Convenient  Arrangement  of  Car  Wheel   Drop  Pit 


istration  and  it  is  the  intention  to  have  them  exhibited  be- 
fore audiences  of  railroiid  men  through  all  sections  of  the 
country. 

On  Frid:<.}'  afternoon  a  business  session  was  held  at  which 
the  following  officers  were  elected:  President,  L.  R.  Pyle, 
fuel  super\-isor  M.,  St.  P.  &  S.  Ste.  M.;  vice-presidents.  C. 
M.  Butler,  superv'isor  of  fuel,  .Atlantic  Coast  Line;  J.  B. 
Hurley,  road  foreman  of  engines,  Wabash  Railroad,  and  H. 
B.  MacFarland.  engineer  of  tests,  Atchison,  Topeka  &  Santa 
Fe;  secretar\-treasurer,  J.  G.  Crawford,  fuel  engineer,  Chi- 
cago. Burlington  &  Quincy.  Executive  committee  for  two 
years:  R.  R.  Hibben.  assistant  fuel  agent,  M.  K.  &  T. ;  B. 
P.  Phillippe,  coal  agent,  P.  R.  R. ;  T.  Duff  Smith,  fuel  agent, 
Grand  Trunk  Pacific:  A.  X.  Willsie.  chairman  fuel  com- 
mittee, C.  B.  &  <^.\  for  one  year:  H.  B.  Brown,  superin- 
tendent fuel  department,  L.  V.;  L.  J.  Joffray,  general  fuel 
inspector,  I.  C;  H.  Woods,  fuel  inspector,  C.  &  A. 

During  the  meetings  addresses  were  made  by  Sergeant 
Brown,  a  Canadian  soldier;  Trooper  Scott,  of  the  Anzacs, 
and  Private  Peat.  A  detachment  of  the  band  from  the  Great 
Lakes  X'aval  Training  Station  furnished  music  for  the  con- 
vention. 


ened  to  the  I-beams,  also  connect  to  a  12-inch  ram,  which 
operates  in  the  cylinder.  An  air-tight  joint  is  maintained 
between  the  cylinder  and  ram  l>y  a  split  cast  iron  gland  and 
leather  packing.  The  cylinder  is  bolted  to  a  four-wheel 
built  up  truck  operating  on  60-lb.  rails  secured  to  the  founda- 
tion by  ^^-in.  anchor  bolts. 

The  tatjle,  when  not  in  use,  is  supported  by  a  latch  ar- 
rangement consisting  of  a  latch  plate  set  in  the  foundation, 
and  a  bearing  bolted  to  the  8-in.  I-beams,  in  which  the 
latch  works.  The  latch  is  operated  by  means  of  an  operat- 
ing cam  and  levers,  the  table  being  raised  slightly  to  dis- 
engage the  latch  from  the  plate  when  it  is  desired  to  lower 
the  table. 

The  arrangement  shows  the  table  operated  by  means  of 
air  from  a  -y^-m.  pipe  leading  through  a  two-way  cock 
to  a  1-in.  hose,  which  is  of  suitable  length  to  allow  the 
table  to  make  its  full  transverse  travel.  If  desired,  hydraulic 
pressure  can  be  used  to  operate  the  table.  For  a  pit  of  this 
depth,  a  drain  will  be  required  to  allow  the  water  to  run  off. 

The  value  of  this  drop  pit  is  due  to  the  considerable 
saving  in  the  time  and  labor  required  to  jack  up  a  car, 
remove  the  truck,  jack  it  up  and  change  the  defective  wheels. 


MOTOR  DRIVEN  GEARED   HEAD  LATHE 

A  motor  driven  geared-head  lathe  of  high  power,  built  by 
the  Springfield  Machine  Tool  Company,  Springfield,  Ohio, 
is  shown  in  the  illustration.  It  has  several  features  which 
make  it  well  adapted  to  railway  machine  shop  use.  The 
lathe  is  simple  in  construction  and  operation  and  is  of  heavy 


any  series  of  speeds  in  order  to  reach  the  one  best  adapted 
to  the  work  being  done. 

The  entire  head  mechanism  is  enclosed  in  an  oil-tight 
case,  all  gears  running  in  a  bath  of  oil  and  all  (searings 
having  stream  lubrication.  The  main  spindle  journals  are 
supplied  with  sight  feed  oilers  in  order  to  show  that  the 
proper  amount  of  lubrication  is  Ijeing  obtained. 


General   View  of  18- In.    Motor   Driven   Geared    Head    Lathe 


design,  having  a  particularly  large  range  of  speeds.  All 
gears  run  in  oil  and  with  the  selective  type  head  there  is 
no  running  of  unnecessary  gears.  The  lathe  may  be  ar- 
ranged for  belt  or  motor  drive.  All  journals  in  this  lathe, 
excepting  the  main  spindle  journals  are  ball-bearing  and 
a  ball  thrust  bearing  is  also  provided.  Twelve  speeds  in 
geometrical  progression  are  obtained  by  means  of  14  gears. 
The  power  is  transmitted  from  the  belt  to  the  spindle  with 
the  least  number  of  gears  possible.  Any  speed  may  be 
directlv  obtained   and   it   is  not  necessary  to  pass  through 


The  clutch  pulley  is  on  the  rear  of  the  head  and  contains 
a  friction  clutch  operated  by  a  push  rod,  which  allows  the 
lathe  to  be  started  and  stopped  instantly.  The  head  may 
be  furnished  with  a  reversible  drive  if  desired. 

The  construction  of  the  lathe  in  general  is  compact,  per- 
mitting all  shafts  to  be  short  and  of  large  diameter,  which 
reduces  chatter  and  vibration,  and  permits  smooth  finishing 
cuts.  All  operating  levers  are  in  front  of  the  head  and 
readily  accessible  which  insures  easy  ojjeration  and  maxi- 
mum production.     The  lathe  can  be  furnished  in  four  sizes, 
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14  in.,   lo  in..  18  in.  and  20  in.     The  dimensions  of  the 
18  in.  lathe  are  as  follows: 

Swing    over    ht^d 19   in. 

Swing    over   caVriage 13  in. 

Distance   bctwcsw   centers   for  6- ft.   bed 1   ft.  6  in. 

Front  bearings 3ii   in.  by  7  in. 

Rear   bearing    2}i  in.  by  5 '4   in. 

Hole  in  spindle    1   9/16  in. 

Diameter  of   spindle   nose 2^   in. 

■l"*ircads   on   spindle  nose 4   threads   .Acme 

Number    of    spindle   speeds 12 

Diameter  of  head  pulley 1 4  in. 

R.p.m.   of  head   pulley 325 

Spindle    speed    range    with    the    above 9  to  380 

Speed   of   countershaft 325 

Size   of  C.   F.    friction   pulley 14  in.  by  4 '4   in. 

Motor    drive    horsepower    recommended 3-5 

Speed    of    motor 1 ,200 


onstrated  their  value.  The  special  features  of  this  machine 
are  its  power,  rigidity,  ability  to  take  heavy  cuts  and  the 
elimination  of  waste  time  in  its  operation. 


BULLARD  61-IN.  MAXI-MILL 

The  mo^t  recent  development  of  the  Bullard  Machine 
Tool  Company,  Bridgeport,  Conn.,  in  vertical  boring  and 
tuminii  mill  construction   is  embodied   in   its  61-in.   Maxi- 


Flg.    2 — Rear    View    Showing    Oiling    System    and    l\^otor    Drive 

The  steel  gears  and  shafts  throughout  are  made  of  heat 
treated  chrome  nickel  steel.  The  continuous  flow  system  of 
lubrication  of  all  gears,  bearings  and  spindles  with  an  in- 


Flg.  1— Bullard  61-ln.   IVIaxi-Mill 

Mill.     A  general  view  of  this  machine  is  shown  in  Fig.  1. 
Although  the  general  design  of  the  machine  is  new,  most  of 


Fig. 


able  Spindle  and  Oiling  Arrangement 


Fig.  4 — Right   t-tand    IHead   Showing    Feed    Mechanism 


the  units,  such  as  the  drive  arrangement,  feed  mechanism,  tegral  filter  insures  cleanliness  of  tlie  oil  and  freedom  frcMn 
spindle  construction  and  lubrication  system  have  been  delays  due  to  scored  bearings  and  overheated  boxes.  Fig. 
adapted  from  tools  of  previous  design  where  they  have  dem-     2  shows  the  oiling  system  and  also  the  motor  drive  arrange- 
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ment,  the  left-hand  clutch  and  brake  lever,  the  power  trav- 
erse head  and  the  left-hand  feed  work. 

The  method  of  oiling  the  table  is  illustrated  in  Fig.  3. 
Oil  is  maintained  at  a  constant  level  and  a  continuous 
stream  fills  the  reservoir.  In  overflowing  the  oil  lubricates 
the  table  gear  and  pinion  as  well  as  the  bearings. 

The  control  is  centralized,  and  the  convenient  arrange- 
ment of  control  handles,  which  is  indicated  in  Fig.  1,  adds 
to  the  productiveness  of  the  machine.  The  control  clutch 
and  brake  for  starting  and  stopping  the  table  is  within  easy 


Fig.  5 — Primary  Speed   Change  Case 

reach  whether  the  operator  be  on  the  right  or  left  hand 
side  of  tlie  machine. 

The  ability  to  use  large  amounts  of  cutting  lubricant 
without  the  possibility  of  its  entrance  into  the  machine  itself, 
is  an  item  of  considerable  importance  which  has  been  kept 
in  mind  in  the  design  of  every  detail  and  is  the  result  of  a 
series  of  experiments  extending  over  a  period  of  four  years. 

Crank  handles  on  shafts  revolved  at  high  speeds  to  obtain 
rapid  traverse  of  the  head  are  dangerous  and  have  been 
eliminated.  Patented  hammer  handwheels,  shown  in  Fig.  4, 
which  put  lost  motion  to  good  use  and  eliminate  all  danger, 
actually  increase  the  operator's  ability  to  obtain  fine  set- 
tings of  the  tools.  The  clearly  graduated  scale  mounted  on 
the  tool  slide  gives  the  coarser  settings  and  micrometer  dials, 


Fig.    6 — Secondary   Speed    Change   Case 

giving  graduations  to  thousandths  of  an  inch,  give  the  finer 
readings.  The  same  arrangement  of  graduated  scale  is  used 
on  the  face  of  the  cross-rail. 

The  primary  speed  change  case  is  shown  in  Fig.  5,  and 
the  control  levers  and  interlocking  system,  together  with  the 
gearing  arrangement  are  plainly  indicated.  Fig.  6  shows 
the  secondary  speed  change  case  which  is  built  for  maxi- 
mum power  and  durability. 

The  61 -in.  Maxi-Mill  is  adapted  to  machine  work  up  to 
61  in.  in  diameter,  52  in.  high  under  the  cross-rail  and  52 
in.  under  the  toolholders.     The  table  is  provided  with  par- 


allel T-slots  for  the  use  of  four  face-plate  jaws.  There 
are  12  table  speed  changes  ranging  from  2.5  to  42.18  r.p.m. 
made  by  sliding  gears  and  positive  friction  clutches.  These 
are  operated  by  conveniently  located  levers  which  interlock 
with  the  clutch  and  brake  lever.  Eight  feed  changes  range 
from  1-96  in.  to  Vz  in.  per  revolution  of  the  table,  either 
vertically  or  horizontally. 

The  tool  slides  are  of  special  high  tensile  cast  iron  in 
the  box  fonn,  with  inserted  tool  holders.  A  vertical  move- 
ment of  36  in.  is  obtained  by  means  of  a  steel  rack  and 
pinion  and  the  tool  slide  may  be  swiveled  45  de^.  either 
way.  All  gears  and  shafts  arc  made  of  heat  treated,  oil 
tempered,  alloy  steel,  except  the  table  drive  gear  which  is 
of  such  design  and  dimensions  as  to  preclude  heat  treat- 
ment. The  hardness  of  all  gears  is  70  as  measured  by  the 
sclerescope.  All  gears  are  encased,  but  are  readily  acces- 
sible and  the  table  is  guarded. 

The  bearings  and  gears  with  a  fixed  relation  to  the  bed 
are  lubricated  by  a  continuous  flow  system  by  which  filtered 
oil  is  circulated  through  a  pump  directly  connected  to  the 
main  drive  shaft.  This  pump  operates  at  all  times  when 
the  main  driving  wheel  is  in  motion. 

The  24-in.  driving  pulley  has  a  S^^-in.  face  and  should 
run  at  405  r.p.m.  The  best  source  of  power  is  a  constant 
speed  motor  of  15  hp.  The  weight  of  the  machine  is 
28,000  lb.  net  and  the  floor  space  required  with  motor 
drive  is  11  ft.  by  13  ft.  The  height  of  the  machine  with 
the  bars  in  the  e.xtreme  upper  position  is  130  in. 


ARCH  BAR  DRILLING  MACHINE 

The  six-spindle  arch  bar  drilling  machine  illustrated,  which 
is  made  by  the  Foot-Burt  Company,  Cleveland,  Ohio,  is  espe- 
cially adapted  to  the  heavy  duty  drilling  of  modem  truck 
arch  bars.  For  the  sake  of  greater  rigidity  the  heads  of 
the  machine  which  carry  the  spindles  are  bolted  securely  to 
the  main  cross-rail  and  are  adjustable  for  the  taking  of  dif- 
ferent sizes  of  arch  bars.     The  table  is  of  the  heavv  lx)x 


Foot-Burt    six    Spindle    Arch    Bar    Drilling    Machine. 

section  type,  well  ribbed,  and  is  fed  up  to  the  spindles  by 
means  of  heavy  racks  and  pinions.  The  pitch  line  of  these 
racks  and  pinions  is  directly  under  the  center  of  the  spindles. 
The  ways  of  the  table  are  also  directly  in  line  with  the 
center  of  the  spindles,  thereby  eliminating  all  overhang  to 
the  table  and  allowing  it  to  feed  up  directly  against  the 
center  of  the  spindles.     The  uprights  are  of  heavy  box  sec- 
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Fig.    1— Billiard    61-ln.    Maxi-Mill 
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Fig.  3 — Table  Spindle  and  Oiling  Arrangement 


on-irati(l  tluir  value  IIk-  .<(K'tial  fi'atiin^  of  tlii.x  macliinc 
an'  it.>  power,  riuidity.  al)ilit\  to  take  lit'avy  cuts  and  the 
tliniination   of   wa-tf  tinu-   in   it-   opiTation. 


Fig.    2 — Rear    View    Showing    Oiling    System     and     Motor    Drive 

The  .stc'cl  gears  and  .<haft-  throuiihout  are  made  of  heat 
treated  chrome  nickel  .-teel.  The  continuous  tlow  sy.stein  ol 
luhrit  atioti  of  all  t;ear<.  hearings  and   -pindles  with  an   in- 


Fig.   4 — Right    Hand    Head   Showing    Feed    Mechanism 


the  unit.-.  >uch  a.s  the  drive  arranueinent.  feed  niethanism.  tegral  tllter  insures  cleanliness  of  the  oil  and  freedom  from 
spindle  con-truction  and  lubrication  system  have  heeii  delays  flue  to  scored  hearings  and  overheated  boxes.  Fig. 
adaptetl  from  t<Mil-  of  ]ireviou-  desiixn  where  they  have  dem-      2  slum-  ilu-  oiling  sy-iem  and  also  the  mtJtor  drive  arrange- 
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:,i,i.  ihf  K'rt-Ii:i?i(l  (liitdi  and  Iinikf  KviT.  llu'  iMiucr  irav- 
-M    Ii'  a<l  a;i(l  tin    Ift't-liaiHl   hid  work. 

riic  nietluMi  of  oiling  tlnj  laldc  i-  illu-lratrd  in  Fi^.  .v 
»il  i>  Miaintaincd  at  a  constant  level  and  a  (ontinuou- 
Ut-ani  rdls  the  reservoir.  In  overllowini^  the  oil  lubricates 
;i,-  lal'le  ,t;ear  and  pini<in  as  well  a.-  the  hearing-. 

riie   eontrol    i.-   eentrali/cd.    and    the   eonvenient    arranizc- 

,;,iii  <>r  control  handles,  whidi  is  inditaud  in  I'ii:.   1.  add- 

•  die  fjroductivene^s   <>f   the   inachim.       Vhv  eontrol   ( luteh 

,,nil  hrake  for  >tarlinLr  and  -to]>|iinu  the  taUle  i-  within  ea-v 
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Fig.  5 — Primary   Speed   Change   Case 

rrai  li    Ahetiier    the   ojKTalof    lie    on    llu     riiiht    or    Kfi    iiand 
>ide  of  the  niadiine. 

I'he  ability  to  use  lariie  amounts  of  euttinn  lubricant 
without  the  possibility  of  its  entrance  into  the  machine  itself. 
i-  an  item  of  ronsidcralile  iinportante  whit  h  has  been  kef)t 
in  mind  in  the  di>iL;n  of  ever\  detail  and  i^  the  result  of  a 
-t-rits  of  exlK•riment^  e.xientlin^  over  a  jteriod  <tf  four  years. 

Crank  handles  on  .shafts  revolved  at  hitih  >[ieed>  to  obtain 
r.ijiid  traverse  of  the  head  are  dani:erou>  and  have  l>een 
eliminated.  Patented  hammer  handwluel^.  >hown  in  Fit;.  4. 
whit  h  nut  lost  motion  to  L:<«>d  u>e  and  eliminate  all  danm'(. 
attually  increa.<e  the  operator's  abilitv  to  obtain  fine  >el 
tiniis  of  the  tcK)ls.  The  dearly  siraduated  >cale  mounted  on 
the  tool  -liile  Liivt-  the  ct)arser  s','ttinL;>  and  mit  rometer  dial's. 


Fig.    6 — Secondary    Speed    Change    Case 

i:i\  ini:  graduations  to  thousandths  of  an  iiuh.  i^ive  the  hntr 
readings.  The  same  arrangement  of  uraduated  scale  is  u-etl 
on  the  face  of  the  cross-rail. 

Ihe  primar}-  speed  change  ca.se  is  shown  in  Fig.  5.  and 
the  control  levers  and  interltxking  sy-tem.  together  with  the 
gearing  arrangement  are  plainlv  indicated.  Fig.  o  shows 
the  secondary  speed  change  case  which  is  built  for  maxi- 
mum ix)\ver  and  durability. 

The  61 -in.  Maxi-Mill  is  adapted  to  machine  work  up  to 
61  in.  in  diameter.  52  in.  high  under  the  cross-rail  and  52 
in.  under  the  t(K)lholders.      Tlie  table  is  provided  with  par- 


allel r-.-<lot>  for  the  use  of  four  fat  e-platf  jaws.  There 
are  12  lal)le  sjieed  changes  rangmg  from  2.5  t<i  42. IS  r.p.m. 
made  by  >li<liiig  gears  and  po.-itive  fri*tion  t  lutt  he-.  1  hese 
are  operatttl  b\  lonveniently  hnated  levers  which  interlock 
with  the  t  lutdi  and  brake  Itver.  Fight  feed  changes  range 
fnim  1 -'^o  in.  to  '_  in.  pt-r  revolution  of  the  table.  eitluT 
veriit.illy  or  hori/.ontally. 

The  tool  -liile-  are  tif  -pet  lal  iiigii  t.ii-ile  <  ,i-t  iron  in 
the  box  form,  with  insi-rttd  tool  holder>.  .\  vertit  al  move- 
mi  nt  ot  .^<>  in.  i-  obtaineil  by  nK-an-  of  A  -teel  rat  k  and 
pinion  antl  tin-  tool  -litU  may  Ik-  swiveUtl  45  ileg.  eitlier 
w;.y.  .Vll  gtar-  and  -liari>  ar^  made  of  liiat  trtateil.  (n\ 
tempered,  alloy  .-teel.  excejtt  the  table  drive  gear  which  is 
of  -udi  tli-ign  and  dimension-  as  to  pre<  lu<le  iieat  treat- 
ment. File  hardni->  of  all  giar-  i-  70  as  hua-ured  by  the 
.-dere-cope.  .Ml  gtar-  arc  i-nta>eil.  itut  are  rea<lily  acces- 
siiile  and  the  table  i>  guardiil. 

riu  bearing-  anil  gear-  with  a  fixcil  relatiott  to  the  i»ed 
art-  lubritalitl  by  a  ti»ntinuou>  tlow  -y-tem  by  which  fdtered 
oil  is  cirtulattd  through  a  pumji  dirittly  contie*  ted  to  the 
nsam  tirive  >liaft.  Fhi-  pump  operate^  at  all  tinn-  when 
the  main  driving'  wlutl   i-  in  motion. 

The  24-in.  driving  pulK  \  ha-  a  5  _-in.  face  ami  -lujuld 
••un  at  41(5  r.p.m.  Fhe  be.-t  source  of  power  is  a  c«»nstant 
speed  nnjtor  </f  15  hp.  'Fhe  weight  of  the-  madnne  is 
2iS.()(in  111.  net  and  the  Hoor  -pace  retjuireil  with  motor 
drive  i-  1  1  l"t.  by  1  >  ft.  I'he  height  of  the  mat  bine  with 
the  bar-  in  the     xtreme  uj)|)er  |iosition  i-   l.>0  in. 


ARCH  BAR  DRILLING  MACHINE 

The  six-spindle  an  h  bar  drillini;  maihine  illu-trateil.  which 
is  made  b\  the  lottt-Hurt  ("ompan\.  ("levi-lantl.  ()liio.  i-  e-jn- 
cially  adaj)tefl  to  the  heavy  <luty  drilling  of  modern  truck 
arch  bars.  For  the  sake  «)f  greater  rigitlitv  the  heads  of 
the  madn'ne  whith  carr\-  the  spindle-  are  bolteil  -ct  urd\  to 
the  main  cro>.— rail  and  are  atlju.-table  ttjr  the  taking  of  liif- 
fercin    -ize>   of   anh    bar-.      The  table   i>  of  the   heav\    l«i\ 


Foot-Burt    Six    Spindle    Arch     Bar    Drilhng    Machine. 

-ection  tyjK.\  well  riblied.  and  is  fed  up  to  fhe  spindles  by 
means  of  heavy  racks  and  pinions.  Fhe  ]>itch  line  of  these 
racks  and  jjinions  i-  flirectly  under  the  center  of  the  spindles. 
The  ways  of  the  table  are  also  directly  in  line  with  the 
center  of  the  -pindlcs,  thereby  eliminating  all  overhang  to 
the  table  and  allowing  it  to  feed  up  directly  against  the 
center  of  the  spindles.     'Fhe  upright-  are  of  luavy  I'ox  sec- 
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tion  type,  as  well  as  the  cross-rail,  which  is  strongly  ribbed 
to  withstand  unusual  strain. 

The  spindles  are  carried  in  Ix-arings  which  are  bronze 
bushed,  and  these  bearings  are  adjustable  vertically  5  in. 
to  take  care  of  the  different  lengths  of  drills.  All  spindles 
are  fitted  with  ball  thrust  bearings.  The  driving  bevel  gears 
for  the  spindles  are  made  of  steel  forgings  with  hardened 
planed  teeth. 

The  machine  is  now  arranged  with  four  changes  of  feeds 
by  means  of  transposing  gears  on  the  end.  The  clamping 
mechanism  for  holding  all  the  different  sizes  of  arch  bars, 
required  to  be  drilled  will  be  found  convenient  to  Of)erate 
and  efficient.  The  machine  is  furnished  complete  with  oil 
pump,  piping  and  tank,  the  machine  table  l^ing  arranged 
with  a  large  oil  groove  extending  entirely  around  the  outside. 
A  suitable  supply  of  cooling  compound  is  thus  provided  for 


A  HEAVY  42-INCH  PLANER 

The  42-in.  planer  shown  in  Fig.  1  is  manufactured  by 
the  Bickett  Machine  &  Manufacturing  Company,  and  is 
Ijuilt  from  new  patterns  throughout.  This  design  is  heavy 
and  is  adapted  for  both  heavy  and  light  work. 

The  bed  of  the  planer,  shown  to  the  best  advantage  in 
Fig.  1,  is  of  the  solid,  box  type,  especially  heavy  where 
gearings  and  housings  are  mounted,  the  bearings  for  the 
bull  wheel  shaft  being  8j/2  in.  long.  Heavy  box  girths  at 
short  intervals  securely  tie  the  walls  together.  The  V's 
are  wide  and  well  proportioned,  so  that  there  is  no  possi- 
bility of  the  table  tilting,  even  in  making  heavy  cuts  at  the 
extreme  edge  of  the  table. 

The  oiling  system  has  had  special  consideration.  Besides 
being  fitted  with  the  usual  automatic  oil  rollers,  all  pockets 


Fig.    1— A    42- 


Bickett    Planer    Designed    for   Heavy   Work 


which  makes  it  possible  to  force  the  drills  to  the  limit  of  their 
capacity. 

The  Foot-Burt  Company  is  prepared  to  furnish  this  arch 
bar  drill  with  eight  spindles,  the  two  center  heads  of  the 
machine  in  that  case  being  arranged  with  the  spindles  set 
at  fixed  centers,  but  adjustable  between  each  pair  of  fixed 
center  spindles  to  handle  arch  bars  when  designed  with  e'ght 
holes. 


Locomotive  Prices  in  Exgl.axd. — The  Taff  Vale  Rail- 
way of  England  has  recentl}  given  orders  for  some  new  loco- 
motives which,  the  chairman  of  the  railway  company  says, 
will  cost  i7,000  ($.>5,000)  e  .ch  instead  of  the  pre-war  price 
of  £2,300  ($11,500)  each. 


are  connected  by  pipes,  making  lubrication  uniform  through- 
out the  entire  length  of  table  and  bed  and  reducing  the  pos- 
sibility of  abrasion  or  cutting. 

The  table  is  of  substantial  construction,  with  heavy  ribs 
at  short  intervals  to  guard  against  any  possibility  of  spring- 
ing. The  "T"  slots  run  the  full  length  and  are  planed  from 
the  solid  metal.  Stop  holes  are  drilled  and  reamed  through- 
out the  table,  and  countersunk  to  prevent  chipping.  Suit- 
able dirt  guards  prevent  any  dirt  getting  in  the  V's.  Each 
section  of  the  rack  is  secured  to  the  table  by  dowel  pins,  in 
addition  to  heavy  cap  screws. 

The  housings  are  of  the  box  type,  with  heavy  ledges  rest- 
ing on  the  cheeks  of  the  bedj-which  support  the  entire  weight 
of  the  housing  and  top  ar^^*    One-inch  by  one-inch  steel 
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keys  between  the  cheeks  of  the  bed  and  the  housings  prevent 
them  from  moving  or  getting  out  of  line.  Housings  are 
securely  bolted  to  the  bed  with  tapered  bolts  and  dowel  pins 
and  fastened  together  at  the  top  by  a  heavy  boxed  arch, 
which  assures  absolute  rigidity  when  the  cross  rail  is  at  the 
highest  point. 

The  faces  are  accurately  scraped,  trued  to  surface  plates, 
and  carefully  aligned,  to  be  sure  that  they  are  parallel  and 
perfectly  square  on  the  bed.  Taper  bolts  are  used  through- 
out for  greater  accuracy  and  rigidity. 

The  full  width  of  the  machine  can  be  used  by  one  head, 
the  cross  rail  being  of  such  length  that  the  other  head  can 


jT 

HI 
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Fig.    2 — Large    Housings    Are    Rigidly    Connected 

be  run  to  the  e.xtreme  end,  to  avoid  interference  with  the 
working  head. 

The  cross  rail  is  of  great  depth  and  has  a  deeji  cur\-ed 
back.  The  distribution  of  metal  is  such  as  to  resist  the 
torsion  of  heavy  cuts,  eliminate  the  possibility  of  chatter, 
and  make  accurate  and  well  finished  work.  Bearing  sur- 
faces are  accurately  scraped  to  straight  edges  and  surface 
plates,  and  the  back  is  scraped  to  the  bearings  on  the  face  of 
the  housing.  Tightening  screws  are  provided  for  securely 
clamping  the  slide  to  the  swing  and  the  saddle  to  the  rail 
without  disturbing  the  normal  adjustment  of  the  gib.  Right 
and  left  hand  saddles  are  used,  making  it  possible  to  work 
the  heads  close  together.  Thrust  ball  bearings  on  both  rail 
screws  and  the  rail  rod  mean  long  life  and  ease  of  opera- 
tion. 

The  rail  heads  are  made  of  extra  heavy  design,  fitted 
with  a  wedge  gib  having  only  one  regulating  stud  at  the 
top  end,  which  makes  the  tool  solid  at  any  position  or  angle. 
The  tool  bolts  are  made  with  a  large  thread,  assuring  rigid 
clamping  of  the  tool  in  the  tool  holder,  which  has  hardened 
serrated  tool  plates. 

The  clapper  boxes  are  of  a  heavy  design  and  accurately 
made.  The  vertical  feed  range  on  the  42-in.  planer  is  15 
in.,  and  all  heads  are  equipped  with  micrometers  reading 
in  thousandths  of  an  inch.     Heads  are  graduated  at  45  deg. 


each  side  of  zero,  giving  wide  range  in  adjusting  the  tool. 
The  cross  feed  and  down  feed  screws  and  rods  are  provided 
with  adjustable  ball  bearings,  taking  thmst  both  ways,  thus 
increasing  their  efficiency  and  making  the  operation  much 
easier. 

The  planers  can  be  equipped  with  one  or  two  side  heads, 
as  desired,  or  they  may  be  attached  at  any  time  after  the 
purchase  of  the  machine.  They  are  provided  with  inde- 
pendent power  and  hand  vertical  feed,  and  can  be  run 
below  the  top  of  the  table  when  not  in  use.  Counterbalance 
weights  and  chains  for  the  side  heads  are  furnished  with 
them. 

Side  heads  are  independent  of  each  other  and  of  the 
cross  rail  heads,  and  can  be  used  separately,  or  in  conjunc- 
tion with  the  cross  rail  heads  as  desired. 

The  screws  which  control  the  feeds  are  furnished  with 
micrometer  readings  in  thousandths  of  an  inch,  and  the 
handles  are  always  convenient  to  the  hand  of  the  oj)erator. 
The  adjustment  of  the  vertical  feed  screw  nut  avoids  any 
possible  chance  of  back  lash  in  the  feed  screw. 

The  control  mechanism  is  on  the  outside  of  the  machine 
and  is  readily  accessible  for  all  adjustments  and  oiling.  A 
safety  link  on  the  control  lever  makes  it  impossible  for  the 
operator  to  lose  control  of  the  machine,  and  a  safety  lock 
holds  the  planer  while  work  is  being  set  up. 

The   elevating   gear   box   located   on   top  of  the   arch   is 


Fig.   3 — Arrangement   of   Driving    Pulleys   and    Operating   Levers 

driven  by  a  separate  belt,  and  has  gears  of  wide  faces  and 
large  pitch,  that  are  always  in  mesh.  Shift  is  made  by  a 
positive  clutch,  the  shaft  and  pulley  being  the  only  parts 
revolving  when  not  in  use.  The  automatic  positive  feed  has 
an  oscillating  yoke  controlled  by  movements  of  the  cam 
plate  of  the  belt  shifter.  The  feed  rack  for  the  cross  rail 
is  accurately  cut  from  bar  steel,  and  meshes  with  steel  pin- 
ions of  heavy  pitch.  The  ratchet  pinion  on  the  rail  rod  and 
screw  have  knurled  caps  for  feed  changes,  which  are  very 
convenient  and  quick  in  action.  All  feeds  can  be  changed 
from  fine  to  coarse  without  stopping  the  planer,  and  may  be 
stopped  and  reversed  instantly. 
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Perforated  aluni'num  pulleys  allow  the  escajjement  of  air 
and  causes  the  belts  to  adhere,  thereby  eliminating  the  noise 
and  slipping  due  to  the  rapid  shifting  of  belts  when  running 
at  high  speed.  Wide-faced  driving  gears  are  mounted  on 
e.xtra  heavy  shafting  within  the  bed,  and  the  bearing  bush- 
ings are  ample  to  eliminate  all  possibility  of  cutting,  undue 
heating  or  any  friction  of  moving  parts.  All  gears  are 
covered  with  a  one-piece  gear  guard,  thus  insuring  the  safety 
of  the  operator. 


READY  BORING  TOOL  HOLDER 

The  boring  tool  holder  illustrated  was  recently  designed 
by  the  Ready  Tool  Company,  Bridgeport,  Conn.,  for  use  in 
vertical  turret  lathes  or  boring  mills  where  an  exceptionally 
rigid  holder  is  necessary.  It  can  be  furnished  in  two  sizes: 
No    1.  \l^  in.  by  1^4  •"  by  6  in.  with  '^-in.  square  high 
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Ready  Boring  Tool  Holder 

speed  cutter,  and  Xo.  2,  ly'j  in.  by  l|j  in.  by  7  in.  with 
5's-in.  square  high  speed  cutter.  By  drawing  out  scrap  high 
speed  tools  into  3^-in.-  and  '>^-in.  square  tool  bits  to  be 
used  in  the  holders  a  material  saving  of  high  speed  steel  will 
be  effected. 

The  tool  holder  is  designed  to  be  used  either  right  or  left 


AMERICAN  36.1N.  HIGH  DUTY  LATHE 

Simplicity  in  machine  tool  design  is  one  of  the  most 
important  factors  in  high  production.  Regardless  of  the 
}X)wer,  range  and  rigidity  of  a  lathe,  if  it  cannot  be  han- 
dled easily  and  quickly  by  the  operator,  or  if  there  is  a  lot 
of  unnecessar}-  and  complicated  mechanism  to  contend  with, 
the  tool  will  never  be  an  efficient  producer  or  a  money 
maker.  With  this  point  in  mind,  the  American  Tool  Works 
Company,  Cincinnati,  Ohio,  has  recently  designed  a  36-in. 
heavy  pattern  geared  head  lathe  particularly  adaptable  to 
railway  machine  shop  use. 

Being  intended  for  heav\-  work  and  heavy  cuts,  the  con- 
struction of  the  machine  is  substantial  throughout  and  fol- 
lows the  standard  practice  of  the  American  Tool  Works 
Company  in  lathe  design.  The  thrust  bearing  provided  with 
this  lathe  consists  of  five  collars  alternately  of  bronze  and 
hardened  and  ground  steel.  All  bearings  throughout  the 
machine  are  furnished  with  renewable  bronze  bushings  and 
the  loose  gears  in  the  apron  are  also  lined  with  bronze.  The 
studs  on  which  they  run  are  casehardened  and  ground,  thus 
providing  a  hard  bearing  surface  without  impairing  the 
strength.  The  apron  is  of  the  usual  double  wall  or  box 
construction.  The  thread  dial  is  placed  at  the  right  of  the 
apron  and  can  be  readily  disengaged  from  the  lead  screw 
when  not  in  use. 

The  new  type  of  patented  geared  head  for  the  machine 
illustrated  now  contains  only  16  gears  and  three  shafts  be- 
sides the  spindle,  to  produce  the  entire  range  of  16  spindle 
speeds.  These  speeds  are  in  geometrical  progression  and  are 
calculated  to  provide  a  proper  cutting  speed  for  all  diame- 
ters likely  to  be  turned  on  a  36-in.  lathe.  The  entire  design 
and  construction  of  the  head  makes  it  adaptable  to  the  heavi- 
est class  of  lathe  work,  such  as  is  found  in  railway  shops, 
steel  mills,  etc.  The  greatest  speed  reduction  through  the 
face  plate  drive  is  237  to  1,  and  this  unusually  high  ratio 
gives  some  idea  of  the  available  power.  At  the  normal 
countershaft  speed  the  belt  will  deliver  from  30  to  35  hp. 

The  lathe  may  be  arranged  for  motor  drive  by  mounting 


The    American    36-ln.    Heavy    Geared    Head    Lathe 


hand,  and  the  cutter  is  supported  on  the  bottom  and  backed 
up  against  the  feed  of  the  cut.  The  cutter  is  held  by  hollow 
set  screws  and  there  are  no  projecting  screw  heads  to  inter- 
fere with  the  proper  setting  of  the  holder  in  the  tool  post. 
The  holder  is  case-hardened  inside  and  out,  making  it  both 
rigid  and  durable. 


a  constant  speed  motor  either  of  the  direct  or  alternating 
current  type  on  top  of  the  geared  head.  The  motor  is  con- 
nected to  the  main  driving  shaft  through  three  spur  gears. 
When  apron  control  is  furnished,  the  motor  can  be  started 
and  stopped  by  means  of  a  controller  handwheel  conveni- 
ently located  on  the  right  end  of  the  carriage.     The  size  of 
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liie  motor  depends  upon  the  nature  of  the  work  to  l)e  han- 
dled and  it  is  usually  specified  by  the  customer  after  a 
thorough  investigation  of  the  uses  to  which  the  lathe  is  to 

Ik?  put. 

All  head  gears  run  in  oil.  All  the  bearings  are  bronze 
liushed  and  arranged  to  be  well  lubricated.  A  sensitive 
control  is  provided  through  a  large  and  powerful  starting 
and  stopping  friction  located  on  an  extension  to  the  initial 
driving  shaft,  which  operates  in  conjunction  with  an  ef- 
fective brake.  By  this  means  the' spindle  can  be  quickly 
-tarted  and  stopped,  which  is  especially  convenient  for  the 
operator  when  he  wishes  to  examine  his  work. 

The  lathe  can  be  furnished  with  any  length  of  bed  from 
12  ft.  up,  advancing  by  1-ft.  lengths.  The  following  are 
the  general  dimensions: 

Swing  over  bed 37  fi  in. 

Swine  jver  compound   rest  slide 23H  in. 

Standard  length  of  bed 1_'  ft. 

12-ft.  bed  takes  between  centers,  tailstock  flush,  geared  head.  .5  ft.  114  in. 
IJft.  bed  takes  between  centers,  tailstock  flush,  cone  head. . .  .5  ft.  1  Vz  in. 

Hole  through  spindle  to  clear  bar .2ft  in. 

Size  of  tool  ordinarily  used 1  in.  by  2  in. 

Taper  of  centers,   Morse No.  6 

Power  angular  feed  to  compound  rest 1 5  in. 

Width  of  driving  belt — geared  head 6  in. 

riiameter  of  driving  pulley — geared  head 20  in. 

Speed   of   driving  pulley,    r.  p.  m. — geared   head." 475 

Width  of  driving  belt — cone  head 5  i<j  in. 


UNIVERSAL  FLAT  TURRET  LATHE 

A  new  universal  flat  turret  lathe  with  several  distinctive 
and  meritorious  features  has  been  produced  by  the  Acme 
Machine  Tool  Company,  Cincinnati,  Ohio,  and  is  called  the 
No.  3  Cincinnati  Acme  universal  flat  turret  lathe.  This 
machine  is  shown  in  Fig.  1  and  attention  is  called  to  the 
cross  movement  provided  for  the  turret,  as  well  as  for  the 


saddle.  All  controlling  levers  are  arranged  to  l)e  within 
convenient  reach  of  the  operator  and  are  out  of  the  way 
when  lifting  heavy  work  in  or  out  of  the  chucks. 

This  turret  lathe  can  be  furnished  with  an  automatic 
chuck  for  bar  work,  or  a  general  service  chuck  such  as 
shown  in  Fig.  1.  This  chuck  will  accommodate  work  up 
to  17  in.  in  diameter  and  bar  stock  up  to  3y2  in.  in  diameter 
and  44  in.  long.  The  actual  swing  over  the  bed  is  24  in. 
The  machine  is  especially  adapted  to  chucking  work 
through  the  advantages  of  the  side  carriage  with  which  it 
is  provided.  This  carriage  {X'rmitting  multiple  tool  opera- 
tions, makes  it  possible  to  machine  castings  or  forgings  with 
a  small  number  of  chuckings.  The  carriage  may  also  be 
used  to  advantage  when  doing  bar  work. 

Ever}'  effort  has  been  made  to  secure  a  machine  as  simple, 
accurate  and  rigid  in  construction  as  possible.  The  head 
is  cast  solid  with  the  bed,  maintaining  constant  and  p)erfect 
alinement  of  spindles  with  the  vees  upon  which  the  turret 
carriage  travels.  The  ways  of  the  bed  are  exceptionally 
large  and  wide.  Taper  gibs  are  furnished  to  take  up  the 
wear. 

The  geared  head  is  simple  in  construction  and  a  maximum 
pulling  power  together  with  nine  different  speeds  is  ob- 
tained with  a  small  number  of  gears.  The  sf)eeds  range 
from  14  to  280  r.p.ra.,  and  are  obtained  instantly  without 
stopping  the  spindle,  by  the  use  of  two  levers  conveniently 
located  at  the  front  of  the  head.  The  patented  gear  shift- 
ing device  makes  possible  the  change  from  one  speed  to  an- 
other with  one  continuous  movement  of  either  of  the  speed 
changing  levers.  When  the  lever  has  reached  the  point 
where  the  gears  are  out  of  mesh,  the  driving  pulley  is  auto- 
matically disengaged    from  the  driving   friction   and   re-en- 


Flfl.  1 — Cincinnati  Acme   No.  3  Universal   Flat  Turret   Lathe 


auxiliary  carriage,  thus  permitting  the  easy  machining  of 
work  off  center.  Other  features  are  the  permanent  aline- 
ment of  the  spindle  with  vees  and  cross  slides,  single  pulley 
drive  and  sliding  gear  transmission.  All  gears  run  in  an 
oil  bath,  are  controlled  by  a  patented  gear  shifting  device 
and  speeds  may  be  changed  instantly  without  stopping  the 
spindle.  There  are  safety  stops  in  all  directions  and  ar- 
rangement is  made  for  power  rapid  traverse  of  the  turret 


gaged  after  the  gears  are  again  completely  in  mesh.  This 
feature  enables  the  gears  to  be  shifted  from  one  speed  to 
another  while  they  are  only  turning  over  fran  their  own 
momentum,  eliminating  all  shock  and  pick-up. 

The  side  carriage  shown  in  Fig.  2  spans  the  ways  of  the 
bed.  eliminating  all  overhang  to  the  turret  and  tools,  and 
is  so  constructed  that  it  clears  the  chuck  and  can  be  mofved 
out  of  the  wa>   to  permit  the  use  of  short  tools  in  the  flat 
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turret.  It  is  provided  with  si.\  independent  stops  for  the 
longitudinal  movement,  which  are  easily  accessible  to  the 
operator.  The  square  turret  is  mounted  on  the  cross  slide 
and  is  held  in  position  by  a  hardened  lock  bolt,  located 
directly  above  the  cutting  tool. 

The  cross  sliding  turret  revolves  on  a  hardened  and 
ground  stem  of  large  diameter  and  is  automatically  locked 
into  j)osition  by  a  hardened  and  ground  tool  steel  taper 
plunger,  placed  directly  underneath  the  cutting  tool.  This 
plunger  works  in  ground  taper  Ijushings  set  into  the  solid 
turret  and  as  near  the  outer  edge  as  practicable.  The  turret 
is  further  held  down  at  the  extreme  outer  edge  with  circular 
clamps.  Oiling  arrangement  is  provided  so  that  oil  can  be 
fed  to  each  individual  tool.  The  cross  slide  moves  on  a 
long,  narrow,  dove-tailed  guide  with  wide  flat  Ijearing  sur- 
faces on  either  side  and  has  an  adjustable  taper  gib  to 
compensate  for  wear.  An  adjustable  hardened  center  stop 
is  also  provided.  The  cross  feed  can  be  operated  in  both 
directions  by  hand  or  power. 

Power  rapid  traverse  is  provided  in  either  direction 
longitudinally  for  the  turret  and  is  operated  by  a  lever 
conveniently  located  at  the  front  of  the  saddle.  This  fea- 
ture creates  a  great  saving  in  time  and  energv.      Twelve 


Fig.   2 — Sliding   Carriage  Showing   Apron   and    Independent  Stops 

longitudinal  stops  are  provided,  one  independent  stop  for 
each  turret  face  and  six  auxiliary  stops,  which  are  operated 
by  the  index  knob  at  the  right  of  the  saddle.  Power  feed 
is  provided  for  the  cross  and  longitudinal  movement  to 
both  the  side  carriage  and  turret.  The  gear  box  at  the  head 
end  of  the  machine  furnishes  ten  feeds  from  10  to  240. 
Stops  are  provided  for  the  longitudinal  movement  and  for 
the  cross  movement  a  large  micrometer  cHal  with  ob.-ien-a- 
tion  stops.  .\11  feeds  can  be  reversed  by  operating  levers 
conveniently  placed  in  the  aprons  and  within  easy  reach  of 
the  operator. 

The  bed  is  both  deep  and  wide  to  give  rigidity  under 
heavy  cuts  and  is  strongly  braced  by  crossed  girths.  The 
vees  are  exceptionally  large  to  allow  for  the  load  of  the 
apron  and  the  side  carriage.  The  pan  is  made  deep  and 
an  oil  reservoir  is  attached.  .A  j^erforated  cover  sers-es  as 
a  strainer  and  allows  the  oil  to  drain  back  into  the  reservoir. 
A  geared  oil  pump  is  furnished  which  provides  an  ample 
supply  of  oil  when  the  machine  is  running  in  either  direc- 
tion. Of  the  two  pipe  lines  furnished,  one  is  for  turret 
tools  and  the  other  for  the  side  carriage. 

\  plain,  tight  and  loose  pulley  countershaft  is  furnished 


and  where  conditions  permit  the  use  of  the  overhead  coun- 
tershaft can  be  avoided  by  belting  the  machine  direct  to 
the  line  shaft.  In  case  a  motor  drive  is  desired  a  5  to  7.5 
hp.  constant  .speed  motor  of  1,200  to  1,800  r.p.m.  is  recom- 
mended. By  placing  the  motor  on  a  sliding  base  on  the 
floor  at  the  head  end  of  the  machine  it  can  be  belted  to  the 
driving  pulley.     The  general  dimensions  of  the  lathe  are  as 


follows : 


^ 


Diameter  can  be  turned 17  in. 

.Swing    over    carriage 17  in. 

Swing    over    bed 24  in. 

Hole    throusb    spindle 3J4   in. 

Si-indle  speeds,  r.p.m 14.  21.  30,  46,  66,  93,  140.  200,  280 

Diameter   of  driving   pulley 14  in. 

Driving   inillty,    r.p.m 650 

Kevolution  of  spindle  to  feed  turret  and  carriage   \   in.    (cross) 

10,  14,  20,  28,  40,  60,  85,  120,  170.  240 
Ktvok'tion  of  spindle  to  feed  turret  and  carriage    1   in.    (long) 

10,   14,   20,   28.  40.  60.   85,   120,   170,   240 

Diameter  of  turret 18  in. 

instance   from  center  of  spindle  to  top  of  turret 4  in. 

Travel  of  turret  cross 8  in. 

Travel    of   turret    longitudinal 44  in. 

Center  distance  between  vees 14  in. 

Dei«th    of    bed 12^i   in. 

Width  of  bottom  of  vees 2'-^   in. 

Countershaft  pulleys  (tight  and  loose) 14  in. 

Width  of  countershaft  belt 4  in. 

I  'Durtershaft   pulley   r.p.m 570 

ITdor    space     3   ft.  6  in.  by   11   ft.   Jin. 

Weight,    plain    machitie net  6,750  lb. 

The    following    equipment    is    furnished    with    the    turret 
lathe  for  chucking  work: 

1 — 15    in.    3    jaw    chuck    with    reversible   jaws. 
1  — 16    in.    face    plate    with    bolts    aiul    clamps. 
2 — Tool    blocks. 
J — Tool   plates. 
Ij — Turning   cutters, 
o — Boring   cutters 

; — I'/i    in.   boring  bars  and   cutters. 
i — 3rt    '"•    boring   bar   for   turning   and   boring, 
i — Extension  drill   support  with   four  taper  sockets   for   stand- 
ard  taper   shanks. 


PEERLESS  REAMERS 

The  illustrations  show  two  Peerless  high  speed  reamers 
manufactured  by  the  Cleveland  Twist  Drill  Company, 
Cleveland.  Ohio,  and  the  special  feature  in  their  construc- 
tion is  the  permanent  setting  of  high  >peed  steel  blades  in 
a  carbon  steel  body  by  a  process  known  as  "Brazo-Harden- 
ing."  This  method  secures  the  blades  permanently  in  the 
reamer  l)ody  and  the  work  of  fitting  is  so  carefully  done 
that  only  a  close  examination  will  show  that  the  reamer  is 
not  made  entirely  from  one  piece  of  steel. 

This   gives   a   tool   with   high   speed    steel   cutting   edges 
and  a  body  that  is  tough,  resilient  and  difficult  to  break 
Such  a  combination  is  impossible  to  obtain  with  a  reamer 
madt  entirely  of  high  speed  steel. 

Referring  to  tlie  illustration,  reamer  No.  503  is  a  Peer- 
less  straight   shank   chucking   reamer,    and   No.    504   is   a 


Straight  Shank  Peerless  Reamers 


Straight  shank  expansion  chucking  reamer.  Both  of  the 
above  reamers  have  given  good  satisfaction  in  actual  service 
and  would  be  valuable  in  railway  shops  where  a  tough, 
strong  tool  is  required  and  the  character  of  the  work  ne- 
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ce.ssitatt's  high  speed  steel  cutting  edges.  The  reamers  il- 
lustrated are  but  two  of  21  different  types,  including  ex- 
pansion and  turret  lathe  t}"pes. 


HYDRAULIC  BENDING  PRESS 

A  new  design  of  hydraulic  bending  and  straightening  press 
has  been  brought  out  recently  by  the  Hydraulic  Press  Manu- 
facturing Company,  Mt.  Gilead,  Ohio.  It  is  an  item  of  shop 
equipment  of  particular  convenience  and  utility,  being  self- 


Hydraulic    Bending    and    Straightening    Press 

contained  and  adaptable  to  a  large  range  of  uses.  In  rail- 
way shops  the  valve  setters  will  find  this  press  valuable  for 
such    work    as    l)endins:    valve    rods,    changing    the    off-set 


in  link  hangers,  etc.  The  bed  of  the  press  is  12  in.  by  32 
in.  and  the  working  height  is  l.>  >4  in.  The  6  in.  ram  has  a 
travel  of  4  in.  and  a  rack  and  pinion  is  provided  to  l>ring 
it  up  to  the  work  l^efore  starting  the  pressure  jximp.  The 
pressure  is  applied  and  controlled  by  a  hand  ojierated  pump, 
conveniently  mounted  on  top  of  the  cylinder.  A  forged  steel 
cylinder  is  used  l^eing  designed  for  extra  heavy  pressure,  the 
maximum  allowaljle  being  5,400  lb.  per  sq.  in.  One  T-slot 
extending  the  length  of  the  l)ed.  holds  the  adjustable  straight- 
ening blocks.  The  press  rests  on  a  l)cnch  or  special  pedestal, 
and  occupies  a  small  amount  of  floor  space. 


COMBINATION  AXLE  AND  JOURNAL 
TURNING  LATHE 

In  view  of  the  increasing  demand  for  a  machine  to  turn 
car  wheel  journals  without  removing  the  wheels  from  the 
axles,  the  STiles-Bement-Pond  Co.  has  recently  developjed  a 
combined  axle  and  journal  truing  lathe.  The  illustration 
shows  this  lathe  with  the  upper  portions  of  the  bed  pushed 
back,  thus  forming  a  gap  to  receive  the  wheels.  The  gaps 
on  either  side  may  easily  Ije  closed  and  the  carriages  will 
then  travel  back  and  forth  as  in  the  case  of  a  commcMi  axle 
lathe. 

The  lathe  is  of  the  center  drive  type  with  the  driving  gear 
in  halves  and  driven  by  a  pinion  carried  in  the  bed.  The 
center  head  has  a  hinged  cap,  which  forms  a  continuous 
bearing  for  the  center  gear,  and  also  completely  covers  the 
gear.  The  cap  is  clamped  by  one  large  hinged  bolt  and  is 
counterweighted.  Provision  is  made  so  that  when  the  cap 
is  swung  up,  it  automatically  lifts  the  top  half  of  the  main 
driving  gear,  making  it  easy  to  place  in  or  take  from  tlie 
lathe  an  axle  with  or  without  mounted  wheels.  Either  oper- 
ation may  be  quickl\-  performed. 

There  are  four  carriages  on  the  lathe;  two  for  the  inside 
journal  turning,  and  two  for  the  outside  turning.  When 
the  machine  is  used  as  an  ordinary  axle  lathe  for  outside 
journal  axles,  the  two  outside  carriages  are  used  for  turning 
the  collars,  outside  journals,  sand  guards  and  wheel  seats. 
When  used  as  an  ordinary  axle  lathe  for  inside  journal 
axles,  the  two  outside  carriages  are  used  for  wheel  seats  and 
the  two  inside  carriages  for  the  journals.  All  four  carriages 
are  fitted  with  screw  feeds  operated  by  bronze  open  and 
closed  nuts. 

There  are  two  tailstocks  carried  on  the  upper  bed  mem- 
l)ers  and  they  each  have  spindles  adjustable  Ijy  hand  wheels. 
The   axles    are   driven    b>-   hinged   dogs    through    a    double 


Nlles-Bement-Pond   Combination   Axle  and   Journal   Turning    Lathe 
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equalizer  drive  plate  of  a  similar  type  to  that  used  on  the 
standard  Niles-Bement-Pond  axle  lathe. 

There  are  three  changes  of  feed  from  1/12  in.  to  ^  in. 
provided  for  the  carriages,  the  adjustment  Vjeing  made  by 
means  of  a  pull  pin.  The  machine  is  fitted  with  a  pump 
and  suitable  drainage  system. 

In  case  it  is  desired  to  drive  the  lathe  from  overhead 
shafting  a  two  speed  counter  shaft  is  furnished  and  a 
three  step  cone  pulley  gives  six  speeds  to  the  driving  head, 
ranging  from  16  to  48  r.p.m. 

The  same  speed  variation  may  also  be  obtained  Ijy  means 
of  a  15-hp.  direct  or  alternating  current  motor.  In  this 
case  the  motor  is  mounted  on  a  base  plate  attached  to  the 
left  hand  end  of  the  bed  and  is  geared  directly  to  the  driving 
shaft. 

The  principal  dimensions  of  the  lathe  are  as  follows: 

Swing  over   lower  bed   or  sole  plate    45  in. 

Swing  over  upDer  bei! 30  in. 

Swing  over  carriage    15  in. 

Maximum  disiarct  hctwet-n  centers 7  ft.    9  in. 

Main  bearing    liani-.tcr    1 6  in. 

Main   bearing  length 13  in. 


FOSTER    UNIVERSAL  TURRET  LATHE 

The  machine  illustrated  in  Fig.  1  is  a  new  combination 
turret  lathe  for  both  bar  and  chucking  work,  known  as  the 
2-B  universal  turret  lathe,  built  by  the  Foster  ^lachine  Com- 
pany, Elkhart,  Ind.  This  turret  lathe  is  designed  to  handle 
bar  work  up  to  3j4   in-   '^  diameter  and  .>0  in.   in  length, 


Twelve  speed  changes  ranging  from  12  to  325  r.f*.m.  are 
obtained  by  means  of  sliding  gears  in  the  lathe  head.  These 
gears  run  in  an  oil  bath  and  all  bearings  in  the  head  are 
automatically  lubricated  by  the  splash  from  the  gears.  The 
levers  for  operating  the  speed  and  feed  changes  are  mounted 
conveniently  on  top  of  the  head  cover  as  shown  in  Figs. 
1  and  2.  The  start,  stop  and  reverse  friction  clutch  is 
mounted  on  the  back  gear  shaft  and  operated  by  the  lever 
shown  directly  over  the  front  spindle  box. 

The  lathe  bed  is  well  proportioned  and  heavily  ribbed 
internally,  which  makes  it  capable  of  resisting  heavy  cutting 
strains  without  vibration  or  deflection.  A  four-in.  belt  run- 
ning at  a  speed  of  1,960  ft.  per  minute  delivers  to  the  ma- 
chine 8^2  hp.,  which  is  sufficient  to  allow  four  or  five 
simultaneous  cuts  to  be  taken  with  a  comparatively  coarse 
feed.  The  friction  clutch  is  well  designed  and  capable  of 
transmitting  about  twice  the  above  load.  The  sliding  gears 
in  the  head  are  of  the  Fellows  stub  tooth  type. 

The  cross  slide  carriage  is  shown  in  Fig.  2.  The  rear 
end  of  the  cross  slide  is  built  in  the  shape  of  a  table  on 
which  standard  or  special  tool  holders  may  be  mounted. 
The  square  turret  mounted  on  the  cross  slide  is  indexed 
and  locked  by  means  of  the  lever  handle  shown  at  the  top. 
The  lock  bolt  which  is  of  the  cylindrical,  vertically  mounted 
type,  is  located  directly  underneath  the  working  position  of 
the  cutting  tool.  Fig.  3  shows  in  detail  the  screw  cutting 
attachment  and  the  six  carriage  stops. 

The  six  independent  and  adjustable  stop  screws  are 
mounted  on  an  index  stop  spool  and  are  used  for  the  pur- 


Flg.   1 — Foster    2-B    Universal    Turret    Lathe   with    Chucking    Equipment 


and  clucking  work  up  to  15   in.   in  diameter.     Due  to  the      pose  of  longitudinal  gaging  and  duplicating  the  work.     For 
larger  swing  over  the  horns  of  the  carriage,  however,  it  is      duplicating  and  gaging  diameters  of  the  work  a  large  diam- 


possible  to  handle  light  chucking  work  up  to  20  in.  in 
diameter.  The  machine  is  called  universal  on  account  of 
its  adaptability  to  widely  varying  kinds  of  work,  its  exten- 
sive and  well-balanced  speed  and  feed  ranges,  and  numerous 
standard  and  special  tool  attachments. 


eter  dial  is  mounted  on  the  cross  speed  screw  and  it  also 
has  adjustable  observation  stops.  The  cross  speed  is  disen- 
gaged by  means  of  the  short  lever  shown  pointing  to  the 
right  on  the  carriage  apron. 

Twelve  speed  changes  for  the  longitudinal  feed  range  from 
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.0055  in.  to  .15  in.  per  spindle  revolution.  The  range  for 
cross  feed  is  from  .0029  in.  to  .080  in.  per  spindle  revo- 
lution. 

The  main  turret  is  of  the  hollow  hexagon  type,  well  pro- 
portioned and  shown  in  Fig.  4  with  bar  tools  mounted  and 
ready  for  operation.  The  turret  saddle  has  an  exceptionally 
long  bearing  on  the  bed  and  the  apron  is  similar  to  the  one 
used  on  the  cross  slide.     The  drop  off  feed  friction  which 


Fig.  2 — Lathe  Head,  Cross  Slide  and  Carriage 

is  automatically  disengaged  in  a  manner  similar  to  that 
operating  the  feed  friction  for  the  carriage  apron  is  here 
controlled  by  adjustable  stops  mounted  on  a  long  stop  roll 
located  between  the  ways  of  the  bed.  This  stop  roll  is 
long  enough  to  take  care  of  work  up  to  the  maximum 
capacity  of  the  machine. 

An  important  feature  is  the  quick  traverse  mechanism 
consisting  of  a  right  and  left  hand  screw  with  engaging 
units  mounted  on  the  back  of  the  lathe  and  operated  b}- 
means  of  a  lever  from  the  front  side.  An  adjustable  rod. 
mounted  on  a  bracket  secured  to  the  rear  end  of  the  bed. 


Fig.   3 — Screw   Cutting    Attachment   and   Carriage   Stops 

automatically  disengages  the  quick  traverse  and  thus  limits 
the  movement  of  the  saddle.  The  quick  traverse  screw  is 
fully  protected  from  chips  and  dirt  and  is  driven  by  a  belt 
from  the  main  driving  pulley. 

If  desired,  the  machine  can  be  equipped  with  screw  cut- 
ting and  taper  attachments.  The  screw  cutting  attachment 
plainly  shown  in  Fig.  3  is  mounted  on  the  main  feed  rod 
and  is  capable  of  cutting  two  pitches  of  thread  in  the  mul- 
tiples of  one  and  four  of  that  of  the  pitch  of  the  leader. 
The  follower  is  mounted  in  a  lever  in  a  projection  of  the 


carriage  apron.  The  taper  attachment  which  is  of  rigid 
construction  is  mounted  on  the  rear  end  of  the  carriage  and 
operates  directly  on  the  cross  feed  nut.  The  adjustment  of 
this  attachment  is  very  simple  and  requires  only  a  minimum 
amount  of  time. 

For  automatic  chuck  and  bar  feed  work,  a  chuck  of  the 
standard  collet  type  may  be  furnished.  This  chuck  has  a 
short  overhang  beyond  the  front  spindle  bearing.  A  new 
method  has  been  devised  for  operating  the  chuck  wedge 
which  not  only  makes  the  chuck  easier  to  operate  but  in- 
creases it<  gripping  power.  The  bar  feed  head  travels  on 
two  parallel  bars,  the  outer  ends  of  which  are  supported  in 
a  rigid  stand.  Extensive  and  cwnplete  tool  equipment  for 
lx>th  bar  and  chucking  work  are  designed  for  the  Foster 
turret  lathe.  Fig.  1  shows  a  few  special  chucking  tools 
mounted  on  the  turret  head,  but  Fig.  4  shows  the  ones  most 
commonly  used. 

The  machine  can  be  driven  either  from  a  countershaft  or 
by  means  of  an  individual  motor,  which  is  usually  mounted 
on  the  back  ledge  of  the  machine  where  it  will  \k-  (xit  of 
the  way.     A  special  study  has  Ijeeii  made  of  the  method 


Fig.  4 — Hexagon  Turret  and   Saddle  with    Bar  Tools 

of  supplying  the  cooling  compound  and  by  means  of  a  pump 
and  jiipes  shown  in  Figs.  1  and  4,  an  ample  supply  is  at 
all  times  available. 

This   lathe   with   automatic   chuck   and   bar   feed   attach- 
ments weighs  5,200  lb. 


Germany  Sells  Locomoti\es. — Despite  the  alleged  deti- 
ciencies  of  the  German  railways  in  respect  to  rolling  stock, 
Germany  still  finds  it  possible  to  manufacture  locomotives 
for  export,  according  to  an  Associated  Press  corresp)ondent 
at  Stockholm"  in  a  report  dated  March  25,  and  quoted  in  the 
New  York  Times.  Two  of  an  order  of  twenty  for  the  Swed- 
ish State  railways  were  received  the  first  week  in  March, 
and  the  other  eighteen  were  promised  before  April  1.  The 
scarcit)'  of  brass  and  copper  in  Germany  is  evidenced  by 
the  fact  that  nearly  all  loccmiotive  parts  usually  made  of  these 
metals  are  made  of  iron  or  steel  in  the  looMnotives  already 
received.  The  Swedish  State  railways  have  also  closed  a 
contract  with  the  German  steel  trust  for  80,000  tons  of  rails, 
with  plates  and  bolts.  One-third  of  the  order  is  to  be  deliv- 
ered this  year,  a  third  is  to  be  delivered  in  1919,  and  the  rest 
will  \)e  delivered  in  1920. 
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Colonel  Wildurr  Willing  of  the  12th  Engineers  (Rail- 
way) has  acknowledged  receipt  under  date  of  April  10,  of 
two  shipments  of  tobacco  from  the  Railway  Regiments' 
Tobacco  Fund.  He  states  that  "This  tobacco  was  divided 
among  the  enlisted  personnel  of  the  regiment,  and  I  am  sure 
the  men  have  had  no  greater  treat  since  entering  the  ser\-ice 
of  the  government." 

Employees  of  the  Pennsylvania  Railroad  System  in  the 
militarv  and  naval  service  on  April  1,  last,  numbered 
12.548;  and  8,415  of  the  names  of  these  men  are  printed 
in  a  statement,  filling  42  pages,  of  the  Mutual  Magazine, 
published  by  the  employees  of  the  Pennsylvania  Railroad. 
This  number  of  the  magazine  (May)  has  for  its  frontis- 
piece a  full  length  portrait  of  Brigadier-General  \V.  W. 
Atterbury. 

"Safe  Practice"  in  the  management  of  shafting,  couplings, 
pullevs  and  gearing  is  the  title  of  the  National  Safety 
Council's  illustrated  Pamphlet  No.  8,  which  has  recently  been 
issued.  It  consists  of  eight  pages,  and  the  price  is  10  cents. 
No.  9  deals  with  engine  guarding  and  engine  stops,  automatic 
governors,  etc.,  16  pages;  No.  10  is  on  oiling  devices  and 
oilers,  eight  pages.  AH  of  these  are  to  be  had  from  W.  H. 
Cameron,  general  manager,  National  Safety  Council,  Chicago. 

Ihe  locomotive  !>oiler  inspectors  of  the  government  will 
receive  substantial  increases  of  salary,  if  Congress  accepts 
a  report  recently  presented  in  the  House  by  the  Committee 
on  interstate  antl  Foreign  Commerce.  By  the  bill  as  re- 
ported the  chief  ins[)ector  will  be  advanced  from  $4,000  to 
$5,000;  two  assistant  chief  inspectors  from  $3,000  to  $4,000; 
and  fifty  district  inspectors  from  $1,800  to  $3,000.  The 
rejiort  says  that  the  legislative  agents  of  the  brotherhoods 
of  enginemen,   conductors  and  firemen,  supported  the  bill. 

The  Division  of  Valuation  of  the  Interstate  Commerce 
Commission  wants  -enior  electrical  engineers,  grade  2; 
junior  civil  engineers,  grade  1 ;  and  junior  engineers  in  the 
same  grade  for  the  electrical,  mechanical,  signal,  structural, 
telegraph  and  telephone  departments;  also  junior  architects. 
Candidates  for  senior  electrical  engineer  will  have  their  ap- 
plications considered  on  June  18,  while  those  for  the  other 
offices  named  will  be  taken  up  at  any  time,  regardless  of 
date.  The  salaries  for  the  first  named  office  will  range  from 
$1,800  to  $2,700;  and  for  the  other  places,  from  S1.320  to 
$1,680. 


The  New  York  legislature  has  passed  a  law  requiring  all 
new  locomotives  which  shall  be  put  in  service  after  this 
year  (1918)  and  all  taken  into  the  shop  after  January  1, 
next,  for  general  repairs,  to  be  equipjjed  with  "vestibuled" 
cabs,  so  constructed  as  "to  attach  to  the  sides  of  and  inclose 
all  openings  between  the  engine  cab  and  the  tender."  The 
New  York  law  requiring  power-operated  fire  doors  on  loco- 
motives goes  into  effect  on  the  same  date  on  all  new  locomo- 
tives placed  in  service  after  January  1,  next,  and  locomo- 
tives now  in  service  must  be  equipped  with  vestibules  the 
ne.xt  time  they  are  withdrawn  for  "generally  heavy  repairs," 
after  the  act  becomes  effective  next  Januar}-. 

Director  General  Mc.\doo  has  instructed  that  the  order 
of  the  Interstate  Commerce  Commission  which  requires 
that  locomotives  be  ecjuipped  with  high  power  headlights  be 
fully  obser\-ed  by  all  railroads.  Some  of  the  roads  have 
Ijeen  holding  in  abeyance  the  equipment  of  their  locomo- 
tives with  headlights  to  meet  the  requirements  of  this  order, 
pending  the  outcome  of  court  proceedings.  The  director 
general's  instructions  that  the  terms  of  the  order  be  carried 
out  in  good  faith  means  that  all  locomotives  not  now 
equipped  widi  headlights  to  meet  the  requirements  of  rules 
29  and  31  of  the  Interstate  Commerce  Commission  will  be 
so  equipped  as  fast  as  locomotives  are  shopped  for  general 
repairs. 

The  Cniversity  of  Illinois,  at  its  summer  session,  June  17 
to  .\ugust  9.  will  offer  special  advanced  courses  in  the 
mechanics  and  properties  of  materials  of  construction  and 
in  materials  testing,  planned  especially  for  instructors  in 
mechanics,  for  chemists  who  wish  to  fit  themselves  to  take 
positions  involving  the  physical  testing  of  materials,  and 
for  men  who  wish  to  fit  themselves  for  positions  in  com- 
mercial or  government  testing  laboratories.  The  extensive 
equipment  of  the  Testing  Laboratory  of  the  University  will 
be  available  for  this  work,  which  will  l)e  under  the  charge 
of  Prof.  H.  F.  >Ioore.  Taken  together,  these  courses  will 
constitute  a  .short  course  of  intensive  training  for  men  who 
desire  to  cjualify  as  testing  engineers  in  the  government 
service  or  elsewhere. 

The  Rock  Island  Lines  plan  to  send  a  "smoke  kit"  to 
each  of  the  2,074  Rock  Island  men  now  in  army  and  navy 
service.  Ever  since  last  summer  money  has  been  coming  in 
for  Company  B,  of  the  Thirteenth  Engineers   (Railways), 
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which  has  bten  in  France  since  early  last  fall.  So  far  about 
$2,200  worth  of  "smokes"  and  other  articles  of  comfort  have 
been  sent  to  the  men  in  this  company,  and  in  addition 
$2,275  has  been  cabled  to  the  company  as  a  mess  fund.  It 
is  now  proposed  to  send  a  kit  containing  tobacco,  candy 
and  other  comforts  to  all  other  Rock  Island  men  now  with 
the  colors.  The  May  shipment  to  Company  B  cost  $461 
and  consisted  of  12,000  Fatima  cigarettes,  720  packages  of 
Tuxedo  tobacco,  864  packages  of  Prince  Albert,  100  books 
of  cigarette  paper,  1,440  pieces  of  chewing  tobacco,  10  dozen 
packages  of  pipe  cleaners;  .S,1.S2  cigars,  180  lb.  candy.  6,000 
envelopes  and  18,000  sheets  of  letter  paper. 


Canadian  Orders  fur  Cars  and  Engines 

A  statement  of  recent  orders  for  equipment,  presented  in 
Parliament  at  Ottawa  on  April  9,  by  Hon.  J.  D.  Reid,  Min- 
ister of  Railways,  shows  the  following  contracts: 

Canada  Car  &  Foundry  Companx-,  5,000  forty-ton  steel 
frame  box  cars,  $13,750,000;  National  Steel  Car  Company, 
1,000  cars,  $2,750,000;  Eastern  Car  Company,  750  forty-ton 
flat  cars  $1,777,800;  Eastern  Car  Company,  650  fifty-ton 
coal  cars,  $2,066,675;  Hart-Otis  Company,  250  side-dump 
cars,  $760,000;  Hart-Otis  Company,  200'  side  and  center- 
dump  cars,  $625,000;  Pressed  Steel  Car  Company,  25  gen- 
eral service  tanks,  $134,956;  Pressed  Steel  Car  Company,  25 
water  service  tanks,  $129,593;  Canada  Car  &  Foundr}-  Com- 
pany, 250  refrigerator  cars,  $1,024,250;  Pullman  Car  Com- 
pany, 14  sleeping  cars,  $502,460;  Pullman  Car  Company,  7 
dining  cars,  $238,700;  Montreal  Locomotive  Works  and 
Canada  Locomotive  Company,  50  Consolidation  freight  en- 
gines, $2,900,000;  10  switching  engines,  $405,000;  30 
Pacific  type  engines,  $1,800,000;  60  Mikado  type  engines, 
$3,720,000,  Canada  Locomotive  Company,  six  switching  en- 
gines, $246,000;  four  narrow  gauge  engines.  $136,080.  Total 
cost  of  all  equipment  ordered,  $32,966,515.  This  does  not 
include  the  100,000  tons  of  rails  recently  purchased. 

In  reply  to  a  question.  Dr.  Reid  said  he  might  yet  have  to 
purchase  ten  or  fifteen  snow  ploughs  at  a  cost  of  $100,000, 
while  the  National  Railway  Defense  Association  was  asking 
him  to  buy  100  tourist  cars  for  carrying  troops.  He  might 
also  have  to  purchase  19  baggage  cars. 


M.  C.  B.  Circulars 

The  Executive  Committee  of  the  Master  Car  Builders" 
Association  has  issued  circular  No.  40  requesting  that  the 
placing  of  reporting  marks  on  freight  cars  between  two 
horizontal  bars  be  considered  as  a  standard  of  the  associa- 
tion. 

Circular  No.  43  is  a  price  list  of  the  publications  of  the 
association.  Copies  of  the  Proceedings  may  be  had  at  $7.50 
per  copy,  net.  The  Rules  of  Interchange  are  furnished  at 
the  following  rates,  to  which  postage  should  be  added  when 
sent  by  mail: 

100  or    more    copies ?6.00 

50  copies      3.25 

25  copies     2.00 

Single    copies     10 

The  revised  Loading  Rules  are  sold  at  the  following  set 
prices : 

100  or     more    copies $6.00 

50   copies    ^ 3.25 

25  copies     2.00 

Single    copies     10 

The  revised  Specifications  for  Tank  Cars  may  be  secured 
at  the  following  net  prices: 

100  or    more    copies ,.$".50 

50  copies     4.(K) 

25  copies     2.00 

Single    copies     10 

A  supply  of  the  book  containing  the  United  States  Safety 
Appliance  requirements  is  still  available  at  2S  cents  j)er 
copy,  f.  o.  b.  Chicago.     The  supply  of  the  bound  volume-^ 


of  the  decisions  of  the  Arbitration  Cummiitee,  Cases  1  to 
788,  inclusive,  is  exhausted.  A  volume  containing  an  ab- 
stract of  Cases  1  to  942,  inclusive,  is  available,  at  50  cents 
per  copy,  including  postage  if  sent  by  mail.  Cases  789  to 
1132  are  in  pamphlet  form,  and  are  furnished  free  of  charge. 

The  Car  and  Locomotive  Orders 

The  United  States  Railroad  Administration  announced 
early  in  the  month  of  May  tlie  placing  of  orders  for  100,000 
freight  cars,  to  be  built  to  its  standard  sjjecifications.  includ- 
ing 50,000  box  cars,  and  50,000  hopper  and  gondola  coal 
cars,  divided  between  17  car  building  companies,  and  1.025 
locomotives  also  of  its  standard  types,  555  from  the  American 
Locomotive  Company  and  470  frcan  the  Baldwin  Locomotive 
Company. 

The  total  cost  of  the  cars  is  placed  at  from  $250,000,000 
to  $300,000,000  and  of  the  locomotives  at  approximately 
$60,000,000,  although  the  specialties  have  not  yet  been 
awarded  and  the  final  detailed  contracts  have  not  yet  been 
executed.  It  is  understood  that  145  additional  locomotives 
are  to  be  awarded  to  the  .\merican  Locomotive  Company, 
and  30  to  the  Baldwin  Locomotive  Works,  in  about  60  davs, 
and  that  approximately  1,000  additional  locomotives  and 
about  100,000  additional  cars  are  to  be  ordered  in  about  six 
months. 

Cars. — The  distribution  of  the  order  i.y  c(«npanies  and 
t}pes  is  as  follows: 

-An-crican    Car  &   Foundry  Co 10,000  4f.-toi.  aouble  sheathed  box 

9.000  ."Kl-lor.  single  sheathrd  box 
?.00n  ?Oton  composite  (rondola 
6.000  55-ton  horpcr 

Pressed    Steel   Car    Co 6.5f>0  50-ton  composite  Rondola 

.•>.000  .>5-ton  hopper 

2.5f»0   70  ton    low   side   Rondola 

Standard    Steel    Car   Co 2.000  40-tot.  double  sheathed  box 

.V.5O0  50-ton  composite  gondola 

5.000  55-ton  hopper 

2.500  rO-t<.i-,  low  side  eondola 

P""'"^"    Co 6.000  .=K)-ton   single  sheathed  box 

2.00(1  .-"-ton  hopper 

Haskell  &•  Barker  Car  Co 6.000  50-fon  single  sheathed  box 

2.0r»0  50-tor.  lompositc  gondola 

Ralston    Steol    Car    Co 4.OOO  55-tor,  hopper 

Cambria    Steel    Co .^.("iOO  55-ton  hopper 

Magor    Car    Corporation 1.000  50-tor.  composite  gondola 

St.    Louis   Car   Co i.ooo  .-^-tor.   ^ngle  sheathed  box 

Mt.   Vernon   Car   Co 4.00<j  40-ton  double  sheathed  box 

Pacific   Car  &   Foundry   Co 2.000  40-tor,  doi  ble  sheathed  box 

Liberty    Car   &    Equipment    Co 1.000  40-tor.  double  sheathed  box 

Keith    Car    Mfg.    Co 1-000  40-ton  double  sheathed  box 

Laccnia   Car  Co I.OOO  40-t(.T;  double  sheathed  box 

Hettendorf    Co 3,000  50-to.    single   sheathed  box 

Lenoir    Car    Works 2.000  40-toi.  doublt  sheathed  box 

l?arney  &  Smith  Car  Co.   (pending) 2.000  4(>-t«T,  double  sheathed  box 

Total     JOO.rXiO 

Locomotives. — The  locomotive  order  wa-  divided.  555  to 
the  American  Locomotive  Company  and  ■*!<•  to  the  Baldwin 
Locomotive  Works  as  follows: 

American  Baldwin                                 Type 

-17  183  Light   Mikad< 

'0  30  Heavy    Mikadt 

-0  IS  Light  Mountain 

3  2  Hcavv   Mountair 

10  20  Light  Pacific 

10  10  Heavy    Pacific 

'5  75  Light  2-10-2 

^5  10  Heavy  2- 10-: 

^^  20  Six-wheel   switchinf; 

(5  75  Eight-wheel    switchinj: 

15  IS  {  2.6-6-2 >   Mallet 

3  IS  (2-S-S-2<    Mallet 

This  order  will  be  increased  probalily  l^efore  July  1  to 
1,200.  the  American  Locomotive  Comj.an}  l^-ing  given  145 
more  locomotives  to  make  700  locomotives,  and  the  Baldwin 
Locomotive  \\'orks  30  more,  to  make  500. 

Prices. — The  car  orders  were  all  placed  upon  the  basis  of 
the  minimum  bids  as  to  costs  for  lalx>r  and  materials  with 
the  understanding  that  any  reduction  in  costs  which  mav  be 
obtained  from  these  fixed  prices  will  lie  divided  equallv  be- 
tween the  Railroad  Administration  and  the  car  builders,  but 
any  increase  in  these  costs  will  l>e  lx>rne  exclusively  by  the 
builders.     The  government  will  have  >uper\-ision  or  control 
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as  to  tlie  prices  of  the  materials  required  in  construction  and 
in  cases  where  the  government  has  fixed  prices  these  will  be 
the  maxima,  but  an  effort  is  to  l)e  made  to  secure  steel  and 
other  materials  at  prices  l)elow  those  previously  fixed.  In 
this  case  the  builder  will  have  an  opportunity  to  share  in 
the  saving. 

The  compensation  of  the  builders  in  the  case  of  both  cars 
and  locomotives  will  be  approximately  5  per  cent  on  the  cost, 
a>  estimated  on  the  minimum  bid.  The  contracts  with  the 
locomotive  builders  provide  that  the  government  guarantee 
the  cost  of  material  and  that  if  any  saving  is  made  on  the 
estimates  other  than  that  on  the  material,  that  it  be  divided 
equally  between  the  government  and  the  builders. 

In  the  case  of  the  locomotives,  tiie  announcement  stated 
that  deliveries  are  to  begin  in  July  and  continue  monthly 
during  the  remainder  of  the  year,  and  in  the  case  of  the 
car?  that  it  is  hoped  that  the  entire  order  will  be  completed 
in  time  for  the  fall  and  winter  l)usiness  of  the  railroads. 

.\s  this  issue  goes  to  press  the  orders  for  the  specialties  and 
appliances  are  being  placed.  One  of  the  first  distributions 
was  that  for  draft  gear,  announced  about  June  3.  The 
100.000  cars  are  divided  as  follows:  Sessions,  50.000;  West- 
inghouse.  20,000;  Card  well,  15,000;  Miner.  10,000,  and 
Murrav.  5,000. 


M.   C.    B.   and   M.    M.   Associations 

The  Executive  Committees  of  the  Master  Car  Builders' 
and  the  Master  Mechanics'  Association,  at  a  joint  meeting 
held  in  Chicago  on  May  l.>,  elected  V.  R.  Hawthorne  secre- 
tary of  both  associa- 
tions, to  fill  tempora 
rily  the  vacancy  caused 
1»\'  the  death  of  Joseph 
\V.  Taylor.  Mr.  Haw- 
thorne was  born  at 
Oleona,  Pa.,  on  No- 
vember 27,  1886.  He 
entered  the  service  of 
the  Pennsylvania  Rail- 
road as  a  car  repair- 
man at  the  Elmira,  N. 
v.,  shops  in  June, 
1905.  He  was  trans- 
ferred to  the  shops  at 
Baltimore,  Md.,  in  No- 
vember of  the  same 
year,  at  which  place 
he  was  employed  dur- 
ing the  summer  months 
repairing  passen- 
ger cars  and  during  the  winter  as  a  clerk.  Here  he  gained 
his  first  experience  in  M.  C.  H.  Ijilling.  In  June,  1910,  he 
vis  transferred  to  Williamsport,  Pa.,  as  M.  C.  B.  clerk  in 
the  office  of  J.  T.  Wallis,  remaining  there  until  June,  1914, 
at  which  time  he  was  transferred  to  Altoona,  Pa.,  as  a  gang 
leader  in  the  M.  C.  B.  clearing  house.  While  there  he  was 
appointed  on  the  ^I.  C.  B.  special  committee  making  time 
studies.  Early  in  1917  he  was  appointed  special  master 
car  i)uilding  inspector,  reporting  to  J.  T.  Wallis,  general 
superintendent  of  motive  power  of  the  Pennsylvania  Rail- 
road. He  was  assigned  on  special  M.  C.  B.  committee  work 
of  i!k-  .\merican  Railway  Association  in  April,  1917. 


V.    R.    Hawthorne 


MEETINGS  AND  CONVENTIONS 

Society  for  Testing  Materials. — The  twenty-first  annual 
mcetmg  of  the  American  Society  for  Testing  ^laterials  will 
be  held  at  the  Hotel  Traymore,  Atlantic  City,  N.  ].,  on 
June  25,  26,  27  and  28.  Wednesday  afternoon,  the  26th, 
will  lie  devoted   to  toi>ical   di.<cussions   en   Co-operation   in 


Industrial  Research,  while  the  evening  session  on  Thurs- 
day will  Ije  a  joint  meeting  with  the  American  Concrete 
Institute.  The  annual  golf  tournament  will  be  held  on 
Thursday  afternoon. 

Western  Railway  Club. — At  the  annual  meeting  of  the 
Western  Railway  Club  held  at  the  Hotel  Sherman,  Chicago, 
on  May  20.  the  following  officers  were  elected:  President, 
A.  LaMar,  master  mechanic,  Pennsylvania  Lines;  first  vice- 
president,  G.  S.  Goodwin,  mechanical  engineer,  Chicago, 
Rock  Island  &  Pacific;  second  vice-president,  VV.  Alexan- 
der, superintendent  of  motive  power,  Chicago,  Milwaukee 
&  St.  Paul;  treasurer,  C.  H.  Bilty,  mechanical  engineer, 
Chicago,  Milwaukee  &  St.  Paul. 

Master  Car  Builders'  and  Master  Mechanics'  Associations. 
— The  Master  Car  Builders'  Associatii>n  and  the  American 
Railway  Master  Mechanics'  Association  has  issued  a  joint 
circular  p)ostponing  the  annual  conventions  of  the  associa- 
tions another  year,  and  calling  a  meeting  to  dispose  of  the 
accumulated  work  of  committees  and  to  pass  on  other  mat- 
ters requiring  action.  All  representative  members,  the 
chairmen  of  all  committees,  the  executive  committees  of  both 
associations,  and  the  arbitration  committee  of  the  Master 
Car  Builders'  Association  are  invited  to  attend  the  meeting, 
which  will  be  held  in  the  Florentine  Room  of  the  Congress 
Hotel,  Chicago,  on  June  19  and  20,  1918. 

The  Master  Car  Builders'  Association  will  receive  reports 
from  the  committees  on  the  following  subjects:  Arbitration; 
standards  and  recommended  practice;  brake  shoe  and  brake 
beam  equipment;  couplers;  loading  rules;  car  wheels; 
specifications  and  tests  for  materials;  train  lighting  and 
equipment;  tank  cars,  and  welding  truck  side  frames,  bol- 
sters and  archbars. 

Committees  of  the  Master  Mechanics'  Association  will 
present  reports  on  the  following  subjects:  Standards  and 
recommended  practice;  mechanical  stokers;  fuel  economy 
and  smoke  prevention;  specifications  and  tests  for  materials; 
train  resistance  and  tonnage  rating;  springs  (shop  manu- 
facture and  repair). 

The  reports  of  the  committees  will  not  be  sent  out  to  the 
members  in  advance  of  the  meeting  but  copies  will  be  dis- 
tributed to  those  attending.  The  associations  will  main- 
tain headquarters  at  the  Congress  Hotel.  There  will  be  no 
exhibit. 


The    following   list   gives  names  of  secretaries,    dates   of   next   or  regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air    Hrake    Association. — F.    M.    Nellis,    Room    3014,    16S    Broadway.    New 

York   City. 
American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 

-Association,— O.   E.   Schlink.  485   W.   Fifth   St.,   Peru.   Ind. 
.\mf.rhan    Railway   Master   Mechanics'   Association. — V.   R.   Hawthorne, 

K.Trpen    Cldg.,    ChicaKo.      Meeting,    Tune    19   and    20,    Congress    Hotel, 

C'liicajjo. 
.American    Railway    Toot.    Foremln's    .Association. — R.    D.    Fletcher,    Belt 

Railway,    Chicago. 
American   Society  for  Testing  Materials. — Prof.   E.  Marburg,  University 

of  Pennsylvania,  Philadelphia,  Pa.    Annual  meeting  June  25-28,   1918, 

Hotel    Traymore,   Atlantic   City,    N.   J. 
American    Society   of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth    St.,    \ew    York. 
.Association    of    Rah. way    Electrical    Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 
Car   Foremen's   Association    of   Chicago. — .Aaron   Kline,   841    Lawlor   Ave., 

Chi'-ago.      Second    Monday    in   month,   except   June,   July   and   August, 

Hotel    Morrison.    Chicago. 
Chief   Interchange   Car    Inspectors'   and   Car    Foremen's    Association. — 

W.  R.  McMunn,  New  York  Central,  Albany,  N.  Y. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    C.    H.   &    D.,    Lima,    Ohio. 
Intern atioval  R.mi'/ay  Fi'el  .\sfociAiiON. — J.  G.  Crawford,  542  W.  Jack- 
son   Blvd.,    Chicago. 
International   Railway    General    Foremen's   Association. — William   Hall, 

1126    W.    Broadway,    Winona,    Minn. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St., 

New   York. 
Master  Car  RriLDrRr'  .Association. — V.  R.  Hawthorne,  Karpen  Bldg.,  Chi- 
cago.     Meeting,  June   19  and  20,  Congress  Hotel,  Chicago. 
Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 

— A.  P.   Dane,  B.  &  M.,  Reading,  Mass. 
Niagaka  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 

Brisbane     Bldg.,     Buffalo,     N.    Y.       Meetings,     third     Wednesday    in 

month,    Statler    Hotel,    Buf!alo,    N.    Y. 
Railway    Storekeepers'   Association. — T.    P.    Murphy,    Box    C,    CoUinwood, 

Ohio. 
Traveling   Engineers'    Association. — W.    O.    Thompson,   N.    Y.    C.    R.    R.. 

Cleveland.   Ohio.     Next   meeting.    St,  •'■mber   10,    1918.   Chicago. 


JNE,  1918 


RAILWAY     MECHANICAL    ENGINEER 


371 


P  E  R  S  ON  A  L    MS  NT  I  ON 


^^.Jiui&iMmimiitiim 


GENERAL 

).  Benzies,  supervisor  of  fuel  economy  of  the  Chicago 
terminal,  Illinois  and  Missouri  divisions  of  the  Chicago, 
K(K^^k.  Island  &  Pacific,  with  headquarters  at  Rock  Island, 
111.,  now  has  charge  of  the  Chicago  terminal  and  the  Illinois 
divisions,  with  the  same  headquarters.  This  change  is  due 
to  a  rearrangement  of  territories  assigned  to  supervisors  of 
fuel  economy. 

P.AUL  A.  Bevan,  motive  power  inspector,  Central  System, 
Pennsylvania  Railroad,  Western  Lines,  has  been  granted  a 
furlough  to  enter  the  Ordnance  Department  of  the  United 
States  Army,  as  engineer  of  tests.  Mr.  Bevan  is  located  at 
the  L^nited  States  Cartridge  Company,  Lowell,  Mass. 

K.  W.  Smith,  master  mechanic  of  the  Philadelphia  divi- 
sion of  the  Pennsylvania  Railroad,  with  office  at  Harris- 
bur^',    Pa.,    has    been    appointed    superintendent    of    motive 

power  of  the  Central 
division  to  succeed  El- 
liot Sumner,  who  has 
been  transferred.  Mr. 
Smith  was  born  at 
Charlesburg,  W.  Va., 
on  September  21,  1885 
He  is  a  graduate  of 
the  Virginia  Polytech- 
nic Institute,  and  he 
entered  the  service  of 
the  Pennsylvania  Rail- 
road on  August  1, 
1906,  as  a  special  ap- 
prentice. On  July  26, 
1909,  he  was  made 
motive  power  inspec- 
tor, was  advanced  to 
motive  power  foreman 
on  September  1,  1912, 
and  on  October  15, 
19l.>,  he  was  appointed  assistant  master  mechanic  at  the 
.\ltix>na  machine  shops.  On  July  1,  1916,  he  was  ad- 
vanced to  the  position  of  assistant  engineer  of  motive 
power  in  the  office  of  the  general  superintendent  of  motive 
power  at  Altoona,  which  position  he  held  until  October 
10.  1917,  when  he  was  appointed  master  mechanic  of  the 
Philadelphia  division. 

B.  J.  Bonner,  road  foreman  of  equipment  of  the  Chi- 
cago, Rock  Island  &  Pacific,  with  headquarters  at  Hering- 
ton,  Kan.,  has  been  appointed  supervisor  of  fuel  economy 
of  the  East  Iowa,  Cedar  Rapids  and  Minnesota  divisions, 
with  headquarters  at  Cedar  Rapids,  Iowa. 

F.  Connolly,  supervisor  of  fuel  economy  of  the  St. 
Louis,  Kansas  City  terminal,  Kansas  and  El  Paso  divisions 
of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters 
at  Herington,  Kan.,  now  has  charge  of  the  Kansas  and  El 
Paso  divisions,  with  the  same  headquarters. 

R.  Fernandez  has  been  appointed  locomotive  inspector 
of  the  Cuba  Railroad,  with  headquarters  at  Camaguey, 
Cuba. 

E.  S.  FiTZSi^^fMONS,  mechanical  superintendent  of  the 
Erie,  with  office  at  New  York,  has  resigned  to  go  into  other 
business. 

WiLLL\M  S.    Jackson,  master  mechanic  of  the  Erie  at 


E.  W.  Smith 


Marion,  Ohio,  has  been  appointed  mechanical  superintend- 
ent of  the  Erie,  with  headquarters  at  New  York,  to  suc- 
ceed F.  S.  Fitzsimmons.  Mr.  Jackson  was  born  on  August 
12,  1878.  He  Ijegan  railway  work  on  August  16,  1892, 
with  the  Lake  Shore  &  Michigan  Southern  and  ser\'ed  to 
July,  1911,  consecutively  as  engine  despatcher,  roundhouse 
foreman  and  general  foreman.  He  then  went  to  the  Inter- 
state Commerce  Commission  as  locomotive  lx)iler  inspector, 
and  later  was  made  locomotive  inspector  at  Cleveland,  Ohio, 
until  January,  1917,  when  he  entered  the  service  of  the  Erie 
as  general  inspector.  In  August  of  the  same  year  he  l>ecame 
master  mechanic  of  the  Kent  division  at  Marion.  Ohio, 
which  position  he  held  at  the  time  of  his  recent  appointment 
as  mechanical  superintendent  as  al>ove  noted. 

A.  R.  Kipp,  mechanical  superintendent  of  the  Chicago 
division  of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie, 
with  headquarters  at  Fond  du  Lac,  Wis.,  has  been  trans- 
ferred to  Minneapolis,  Minn. 

Eugene  McAiliffe,  president  of  the  Union  Collier)- 
Company  and  formerly  general  coal  agent  of  the  Frisco 
Lines,  has  been  appointed  manager  of  the  Fuel  Conser\'a- 
tion  Section,  Division  of  Transportation  of  the  United 
States  Railroad  .\dministration.  and  will  give  attention  to 
the  conservation  of  fuel  on  all  roads,  with  s[)ecial  refer- 
ence to  its  preparation  and  proper  use.  He  will  also  inves- 
tigate and  make  recommendations  in  connection  with  its 
transportation  to  and  handling  at  fuel  stations;  Major  Ed- 
ward C.  Schmidt  now  with  the  Fuel  Administration,  has 
been  appointed  an  assistant  to  Mr.  Mc.\uliffe,  who  will 
have  headquarters  both  at  Washington  and  at  St.  Louis. 

F.  Meredith,  supervisor  of  fuel  economy  of  the  Iowa, 
Nebraska  and  Colorado  divisions  of  the  Chicago,  Rock 
Island  &  Pacific,  with  headquarters  at  Fair!)ury,  Neb.,  now 
has  charge  of  the  West  Iowa,  Nebraska  and  Colorado  divi- 
sions, with  the  same  headquarters. 

F.  P.  Pfahler,  master  mechanic  of  the  Baltimore  & 
Ohio  at  Cumberland.  Md.,  has  Ijeen  appointed  mechanical 
engineer  of  the  Locomotive  Section,  L'nited  States  Railroad 
Administration. 

H.  S.  Wall,  whose  apix)intment  as  mechanical  superin- 
tendent of  the  Atchison.  Topeka  &  Santa  Fe,  with  head- 
quarters   at    Los    Angeles.    Cal.,    was    announced    in    the 

Railway  Mechanical 
Engineer  for  May,  has 
l>een  in  the  employ  of 
the  Atchison,  Topeka 
&  Santa  Fe  for  a 
period  of  nearly  19 
}ears.     On  October  5, 

1899,  Mr.  Wall  entered 
the  services  of  that 
company  as  a  machin- 
ist at  Albuquerque, 
N.  M.,  and  on  .\pril 
1,  1900,  he  was  ap- 
pointed round-house 
foreman  at  Needles, 
Cal.  On  July  1  of  the 
same  year  he  was  pro- 
moted to  general  fore- 
man at  the  same  place, 
and     on     August     15, 

1900,  he  was  promoted 
to  division  foreman  at  Barstow,  Cal.  He  remained  there 
until  May  1.  1006.  when  he  was  promoted  to  master  me- 
chanic at  Winslow,  Ariz.,  being  transferred  on  October  21 
of  the  same  year  to  Needles.  Cal.  On  July  1,  1909.  he 
became  shop  superintendent  at  San  Bernardino,  Cal..  which 
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position  he  held  until  his  recent  appointment  as  mechanical 
superintendent  of  the  Coast  Lines  as  mentioned  above. 

C.  \V.  Rep:d,  road  foreman  of  equipment  of  the  Chicago, 
Rock  Island  &  Pacific,  has  l)een  appointed  supervisor  of 
fuel  economy  of  the  Missouri,  Kansas  City  terminal  and 
St.  Louis  divisions,  with  headtjuarters  at  Trenton,  Mo. 

R.  Sanchez  has  been  appointed  air  Ijrake  instructor  of 
the  Cuba  Railroad,  with  headtjuarters  at  Camaguey,  Cuba. 

E.  C.  Sassek,  superintendent  of  motive  power  of  the 
Southern  Railway,  with  office  at  Charlotte.  X.  C.,  now 
has  jurisdiction  over  the  entire  lines  east;  W.  S.  Murrian, 
having  resigned  to  engage  in  other  business,  the  position 
of  superintendent  of  motive  power  of  the  middle  district 
has  been  abolished. 

P.  Smith,  sujum visor  of  fuel  economy  of  the  Cedar 
Rapids,  Mmnesota,  Dakota  and  Des  Moines  divisions  of 
the  Chicago,  Rock  Island  &  Pacific,  with  headquarters  at 
Cedar  Rapids,  Iowa,  now  has  charge  of  the  Dakota  and 
Des  Moines  Valley  divisions,  with  headquarters  at  Valley 
Junction,  Iowa. 

Elliot  Sumner,  superintendent  of  motive  power  of  the 
Central  division  of  the  Pennsylvania  Railroad,  with  office 
at  Williamsport,  Pa.,  has  Ijeen  ajjpointed  superintendent 
of  motive  power  of  the  New  Jersey  division,  with  head- 
quarters at  New  York.  Mr.  Sumner  succeeds  F.  G.  Grim- 
shaw,  promoted. 

MASTER    MECHANICS    AND     ROAD    FOREMEN 
OF    ENGINES 

G.  H.  Bekkv  has  been  appointed  assistant  master  mechanic 
of  the  South  Louisville  (Ky.)  shops  of  the  Louisville  & 
Nashville,  succeeding  B.  E.  Dupont,  transferred. 

C.  H.  Blake  has  been  appointed  road  foreman  of  engines 
on  the  Southern  Kansas  division  of  the  Atchison,  Topeka  & 
Santa  Fe,  with  headcjuarters  at  Chanute,  Kan.,  succeeding 
W.  A.  Moon,  assigned  to  other  duties. 

R.  \'.  Blocker,  general  foreman  of  the  Erie  at  Hunting- 
ton, Ind.,  has  been  appointed  master  mechanic,  with  office  at 
Marion,  Ohio,  to  succeed  \Y.  S.  Jackson. 

A.  B.  Clark,  master  mechanic  of  the  Chicago  Great  West- 
em  at  Oelvvein,  Iowa,  has  l>een  appointed  master  mechanic 
at  Des  Moines,  Iowa. 

C.  W'.  Culver,  general  foreman  of  the  Central  of  New 
Jersey  at  Mauch  Chunk,  Pa.,  has  been  appointed  assistant 
master  mechanic  of  the  Lehigh  and  Suscjuehanna  division, 
with  office  at  Mauch  Chunk. 

B.  E.  DuPONT  has  been  a|)pointed  master  mechanic  of 
the  Howell  (Ind.)  shops,  Henderson  and  St.  Louis  divisions 
and  St.  Louis  terminals  of  the  Louisville  &  Nashville,  suc- 
ceeding Henry  Hardie,  deceased. 

A.  B.  Enbodv,  assistant  master  mechanic  of  the  Central  of 
New  Jersey,  with  office  at  Mauch  Chunk,  Pa.,  has  been  ap- 
pointed master  mechanic  of  the  Lehigh  and  Susquehanna 
division  in  charge  of  locomotive  and  car  departments,  and 
assignment  of  power,  with  office  at  Ashley,  Pa. 

C.  Gribbin,  master  mechanic  of  the  Canadian  Pacific  at 
North  Bay,  Ont.,  has  l^een  appointed  master  mechanic  of  the 
New  Brunswick  district,  with  office  at  St.  John,  N.  B.,  suc- 
ceeding C.  Kyle,  transferred. 

T.  Hambley,  division  master  mechanic  of  the  Canadian 
Pacific  at  Sudbur}-,  Ont.,  has  been  appointed  master  mechanic 
at  North  Bay,  Ont.,  succeeding  C.  Gribbin. 

S.  W.  Heckathorne  has  been  appointed  master  mechanic 
of  the  Anthony  &  Northern,  with  headquarters  at  Pratt.  Kan.. 
succeeding  S.  C.  Reep. 


J.  A.  McFerran,  master  mechanic  of  the  Louisville  &: 
Nashville,  at  Covington,  Ky.,  has  been  appointed  master 
mechanic  of  the  Mobile  and  Montgomery  division  and 
branches,  with  office  at  the  Montgomery  (Ala.)  shop.  The 
position  of  T.  A.  Nelson,  assistant  master  mechanic  at  Mont- 
gomer}',  has  been  abolished. 

C.  W.  Matthews  has  been  appointed  master  mechanic  of 
the  Cincinnati  terminals  and  Kentucky  division  of  the  Louis- 
ville &:  Nashville,  with  offices  at  Central  Covington  (Ky.) 
shop,  succeeding  J.  A.  McFerran. 

H.  M.  Oakes,  formerly  master  mechanic  of  the  Missouri. 
Kansas  &  Texas  at  Parsons,  Kan.,  has  been  ap{)ointed  master 
mechanic  of  the  Chicago  Great  Western  at  Oelwein,  Iowa, 
succeeding  A.  B.  Clark. 

F.  W.  Oakley  has  been  appointed  master  mechanic  of 
the  Eastern  Kentucky  division  of  the  Louisville  &  Nashville, 
with  office  at  Ravenna  (Ky.)  shops,  succeeding  Harrj-  S. 
Hills,  deceased. 

T.  F.  Ryan  has  been  appointed  assi.-^tant  master  mechanic 
of  the  Cincinnati  terminals  and  Kentucky  division  of  the 
Loui.sville  &  Na.shville,  with  office  at  Tentral  Covington 
(Ky.)  shop. 

T.  R.  Stewart,  master  mechanic  of  the  Baltimore  & 
Ohio  at  Connellsville,  Pa.,  has  been  transferred  as  master 
mechanic  to  Cumberland,  Md. 

L.  Te.ague  has  been  appointed  acting  master  mechanic  of 
the  Cuba  Railroad  at  Santiago,  Cuba. 

J.  Urgelles  has  been  appointed  master  mechanic  of  the 
Cuba  Railroad  at  Camaguey,  Cuba. 

W.  Wells,  district  master  mechanic  c>f  the  Canadian  Pa- 
cic,  with  office  at  Schreiber,  Ont.,  has  l>een  transferred  in  the 
same  capacity  to  the  Farnham  division  of  the  (^>uebec  dis- 
trict. 

W.  Wright,  division  master  mechanic  oi  the  Canadian 
Pacific,  with  office  at  Toronto,  Ont..  has  liten  transferred  as 
division  master  mechanic  to  Brownville  Junction,  Me.,  re- 
])lacing  C.  Powers,  who  has  been  made  division  master  me- 
chanic at  Toronto. 

SHOP  AND  ENGINEHOUSE 

J.  S.  .\llen  has  been  appointed  general  foreman  of  the 
locomotive  erecting  shop  of  the  Canadian  Pacific  at  North 
Bay,  Ont. 

F.  W.  Fritchey,  of  the  Division  of  LcKomotive  Inspec- 
tion, Interstate  Commerce  Commission.  District  15.  has  been 
appointed  superintendent  of  shops  of  the  Wheeling  &  Lake 
Erie,  with  headquarters  at  Brewster,  Ohic». 

J.  O.  W'Aycroft,  gang  foreman  of  the  Chicago  Great 
\A'estern  at  Oelwein,  Iowa,  has  been  promcrted  t(»  day  round- 
house foreman,  succeeding  Clifford  Cade. 

PURCHASING   AND   STOREKEEPING 

C.  C.  Keeble,  recently  storekeeper  of  the  Gulf.  Colorado 
&  Santa  Fe,  at  Galveston,  Tex.,  has  received  a  commission 
as  first  lieutenant  in  the  quartermaster"?  corps,  at  Wash- 
ington. 

M.  C.  Moles  has  been  appointed  storekeeper  of  the  St. 
Louis  division  of  the  Chicago,  Rcx-k  Island  &  Pacific,  with 
headquarters  at  St.  Louis,  Mo.,  succeeding  F.  E.  Hartzler, 
who  has  enlisted  in  the  49th  Regiment.  U.  S.  Railway  Engi- 
neers. 

John  Sta:mmers  has  been  appointed  .storekeeper  of  the 
Kansas  division  of  the  Chicago,  Rock  Island  &  Pacific,  at 
Herington,  Kan.,  succeeding  J.  E.  Thoma>.  resigned. 

George  G.  Y^eomans,  general  purchasing  agent  of  the 
New  York.  New  Haven  &  Hartford,  and   G.  W.   Havden, 
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a-sistant  purchasing  agent,  now  have  supervision  and  man- 
imcmcnt  of  both  the  purchasing  and  stores  departments  which 
were  recently  consolidated  and  are  known  as  the  supply 
dopartment,  with  headquarters  at  New  Haven,  Conn.  The 
supply  agents,  Lines  East  and  West,  will  co-operate  and  rank 
with  maintenance  engineers  and  mechanical  superintendents. 
The  division  supply  agents  w^ill  co-operate  and  rank  with 
division  master  mechanics  and  division  engineers. 


OBITUARY 

Stephen  L.  Bean,  mechanical  superintendent  of  the 
Atchison.  Topeka  &:  Santa  Fe  Coast  Lines,  died  at  Los 
Angeles,  Cal.,  on  March  24.  He  was  born  in  Franklin 
county,  N.  Y.,  on  March  26,  1854.  He  learned  the  machin- 
ist trade  in  the  Manchester  Locomotive  Works  and  entered 
railway  service  with  the  Wisconsin  Central  in  1874.  He 
was  afterwards  employed  as  machinist  and  foreman  by  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha,  at  North  Hud- 
son, Wis.,  the  St.  Paul  &  Duluth  at  St.  Paul,  Minn.,  and 
the  Northern  Pacific.  In  February,  1881,  he  was  made  fore- 
man of  that  road  in  charge  of  locomotives  and  equipment 
engaged  in  construction  work  in  western  North  Dakota, 
which  position  he  held  until  March  1,  1882.  On  that  date 
he  was  appointed  master  mechanic  at  Glendive,  Mont.,  was 
later  transferred  to  Fargo,  N.  D.,  and  from  September  1. 
1893,  to  November  1,  1902,  he  was  master  mechanic  at 
Brainerd,  Minn.  On  November  1,  1902,  he  was  appointed 
shop  superintendent  of  the  Northern  Pacific  at  Brainerd. 
Since  June  10,  1903,  he  has  been  with  the  Atchison,  Topeka 
&  Santa  Fe,  originally  as  master  mechanic  at  Albuquerque. 
N.  M.,  and  on  April  20,  1904,  was  appointed  mechanical 
superintendent  of  the  Coast  Lines,  which  position  he  held 
until  the  time  of  his  death. 

Fr.\nk  Eicher,  who  for  many  years  previous  to  his 
retirement  in  1912,  held  the  position  of  general  foreman  of 
the  coach  yard  of  the  Big  Four  at  Cincinnati,  died  on 
April  2.  Mr.  Eicher  had  a  record  of  50  years  continuous 
service  with  the  Indianapolis  &  Cincinnati  and  its  suc- 
cessor, the  Big  Four. 

H.  S.  Hills,  master  mechanic  of  the  Louisville  &  Nash- 
ville, with  office  at  Ravenna,  Ky.,  died  recently  at  his  home 
in  Irvine.  Ky.,  at  the  age  of  52. 

.\.  E.  HuTCHixsox,  general  purchasing  agent  of  the 
Oregon  Short  Line,  with  headquarters  at  Salt  Lake  City, 
Utah,  died  in  that  city  on  April  3. 

Ch.arles  D.  Porter,  master  mechanic  of  the  Pennsyl- 
vania Railroad,  at  Pittsburgh,  Pa.,  died  in  that  city  on 
May  2.  at  the  age  of  .35. 

Henry  Russell  Lloyd,  fuel  agent  of  the  Chicago, 
Milwaukee  &  St.  Paul  until  his  retirement  in  1910,  died 
at  his  home  in  Chicago  on  April  12. 


NEW  SHOPS 

Florid .\  East  Co.\st. — This  company  is  building  a  paint 
shq)  at  St.  Augustine,  Fla.,  to  cost  about  $15,000.  The 
structure  is  to  have  a  wood  frame  with  slate  roof  and  will  be 
one  stor>'  high,  88  ft.  wide  and  100  ft.  long.  The  work  is 
being  carried  out  by  company  forces: 

Phil.adelphia  &  Reading. — A  contract  has  been  given 
to  the  William  Steele  &  Sons  Company,  Philadelphia,  Pa., 
for  building  a  steel  and  concrete  engine  house  at  Philadel- 
phia, part  circular,  and  to  contain  10  stalls  90  ft.  long  and 
6  stalls  110  ft.  long,  also  to  build  a  machine  shop  of  irregu- 
lar shape.  The  latter  will  be  130  ft.  wide  at  one  end  and 
156  ft.  6  in.  at  the  other  by  216  ft.  7  in.  long.  The  cost  of 
the  vTork  will  be  about  $326,183. 


The  Certes  Supply  Company,  St.  Louis,  Mo.,  has  been 
appointed  selling  agent  for  the  Burden  staybolt  and  engine 
bolt  iron,  and  iron  rivets  in  St.  Louis  and  territory  tributary 
thereto. 

Thomas  Finigan  was  elected  a  vice-president  of  the  Amer- 
ican Brake  Shoe  &:  Foundry  Company,  with  headquarters 
at  Chicago,  at  a  meeting  of  the  board  of  directors  of  that 
conipan}  on  May  20. 

McCord  &  Co.,  Chicago,  have  purchased  several  parcels  of 
property  in  the  vicinity  of  112th  and  Green  streets,  Chicago. 
The  property  is  adjacent  to  the  company's  present  plant  and 
will  be  used  for  future  e.xtensions. 

H.  D.  Wright,  manager  of  the  San  Francisco  office  of  the 
Broun  Hoisting  Machiner}-  Company,  has  been  appointed 
Pacific  coast  representative,  succeeding  the  Colby  Engineer- 
ing Company  in  the  northwest  territory.  Mr.  Wright's  offices 
are  in  the  Monadnock  building. 

The  Southern  Railwa}'  Supply  &  Equipment  Company,  St. 
Louis,  Mo.,  announces  the  purchase  of  the  car  seat  depart- 
ment of  the  Scarritt-Comstock  Furniture  Company,  and  the 
reorganization  of  that  end  of  the  business  as  the  Scarritt  Car 
Seat  &  Manufacturing  Company. 

George  A.  Post,  Jr.,  western  representative  of  the  Standard 
Coupler  Company,  has  received  a  commission  as  captain  in 
tlie  Ordnance  Department.  Mr.  Post  graduated  from  Cor- 
nell L^niversity  in  1905.  and  has  been  connected  with  the 
railwa}'  supply  field  since  graduation. 

William  F.  Cutler  has  been  elected  president  of  the  South- 
ern Wheel  Company,  with  headquarters  at  St.  Louis,  Mo., 
succeeding  W.  G.  Pearce,  who  now  becomes  chairman  of  the 
board  of  directors;  and  Frank  C.  Turner  was  elected  vice- 
president  in  charge  of  sales  with  office  at  St.  Louis. 

The  Q  &  C  Company  announces  that  it  has  taken  over 
the  manufacture  and  sale  of  packing  and  lubricating  under 
the  Thomas  Smith  patents,  formerly  controlled  by  B.  M. 
Jones  &  Co.,  of  Boston.  These  devices  will  be  hereafter 
known  as  the  Q  &  C  packing  and  Q  &:  C  lubricatine. 

R.  G.  Stutsman,  for  a  number  of  years  superintendent 
of  the  frog  and  switch  shop  of  the  Chicago,  ^lilwaukee  & 
St.  Paul  at  1  omah.  Wis.,  and  more  recently  master  mechanic 
of  the  Four  Lakes  Ordnance  Company,  ^ladison,  \\^is.,  has 
been  appointed  sales  representative  of  Manning,  Maxwell  & 
Moore  at  ^Milwaukee,  Wis. 

J.  M.  Riordan  until  recently  sales  engineer  of  the  Grant 
Lees  Gear  Company,  of  Cleveland,  Ohio,  and  formerly 
representing  the  Fellows  Gear  Shaper  Company,  of  Spring- 
field, Vt.,  in  the  central  states,  is  now  connected  with  the 
sales  organization  of  the  Cleveland  Milling  Machine  Com- 
pany, 18511  Euclid  avenue,  Cleveland,  Ohio. 

Stephen  C.  Mason  of  the  McConway  &  Torley  Cranpany, 
Pittsburgh,  Pa.,  was  elected  president  of  the  National  Asso- 
ciation of  Manufacturers  at  a  meeting  of  the  board  of  direc- 
tors held  in  New  York,  May  23,  following  the  three-day 
convention.  Mr.  Mason  is  the  seventh  president  of  the 
association.  He  succeeds  Colonel  George  Pope,  who  died 
April  19  last. 

The  property  and  plants  of  the  Lehigh  Foundry  Com- 
pany and  the  Lehigh  Car,  ^^■heel  &  Axle  Works,  of' Fuller- 
ton.  Pa.,  have  been  merged  into  one  organization,  the 
Fuller-Lehigh  Company,  with  office  and  works  at  Fullerton, 
Pa.  The  properties  of  the  two  companies  are  adjoining 
and  have  l^een  for  a  number  of  years  under  the  same  man- 
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agement.     The  change  is  one  of  name  only.     The  executive 
personnel  remains  the  same. 

Press  G.  Kennett,  Southern  Railway  sales  manager  for 
the  Flint  Varnish  &  Color  Works,  with  headquarters  at  St. 
Louis,  Mo.,  has  been  appointed  western  railway  sales  mana- 
ger, with  headquarters  at  Chicago,  succeeding  Re.\  W.  Hud- 
son, resigned  to  engage  in  other  business.  J.  C.  Jonas  has 
been  appointed  southern  railway  sales  manager  at  St.  Louis, 
succeeding  Mr.  Kennett. 

William  Dewar  Ellis,  who  was  president  of  the  Schenec- 
tady Locomotive  Works  when  it  was  merged  with  the  Amer- 
ican Locomotive  Company  some  years  ago,  died  at  his  home 
in  New  York  on  May  23,  aged  63  years.  His  father,  John 
Ellis,  was  one  of  the  founders  of  the  Schenectady  Locomotive 
Works,  and  Mr.  Ellis  succeeded  his  Ijrother  in  the  presi- 
dency of  the  corporation.     He  retired  about  tifteen  years  ago. 

H.  S.  Patterson  has  been  ap})ointed  manager  of  the  rail- 
road department  of  the  Walworth  Manufacturing  Company, 
with  headquarters  in  Boston.  Mass.:  H.  T.  Goodwin  has 
been  appointed  assistant  manager  of  the  railroad  depart- 
ment, with  headquarters  in  New  York.  Both  Mr.  Patterson 
and  ]SIr.  Goodwin  obtained  their  training  with  the  National 
Tul)e  Company  by  taking  tlie  specialty  course  at  the  Ke- 
wanee  works  of  the  National  Tube  Compan}-,  now  the  Wal- 
worth Manufacturing  Company. 

The  Curtain  Supply  Company,  owing  to  the  growth  of 
business  and  the  need  of  increased  space,  has  leased  almost 
the  entire  building  at  350-356  West  Ontario  street,  Chicago, 
and  lias  been  located  there  since  June  1.  The  new  quarters 
of  the  company  will  be  about  50  per  cent  larger  than  the 
old.  The  building  is  new  and  in  addition  to  being  equipped 
with  greater  and  more  efficient  manufacturing  facilities,  will 
have  a  private  track  for  shipping  and  receiving  freight. 
For  about  19  years  this  company  has  been  located  at  320 
West  Ohio  street,  Chicago. 

Edward  Buker  has  Ijeen  appointed  western  representative 
of  Rome  Iron  Mills,  Inc.,  with  office  in  the  McCormick 
imilding.  Chicago.  Mr.  Buker  was  l^orn  in  (Miicago  in 
1885.  He  received 
his  education  in  the 
public  schools  of  that 
city  and  at  the  Uni- 
versity of  Illinois, 
from  which  institution 
he  received  the  degree 
of  Mechanical  Engi- 
neer. While  at  college 
his  summer  vacations 
were  spent  in  the  South 
Chicago  rolling  mills. 
Immediately  upon 
graduation  from  col- 
lege Mr.  Buker  en- 
tered the  service  of 
the  Pullman  Company 
as  apprentice  in  that 
company's  car  shops  in 
Chicago.  After  serv- 
ing his  time  he  went 

as  special  apprentice  in  the  locomotive  shops  of  the  Illinois 
Central.  Two  years  later  he  accepted  a  position  as  inspec- 
tor on  the  Chicago,  Rock  Island  &  Pacific  and  was  later 
appointed  general  foreman  on  the  same  road.  Leaving  the 
Rock  Island  he  went  with  the  Missouri,  Kansas  &  Texas 
as  master  mechanic.  During  the  past  two  years  he  has 
been  with  the  Galena-Signal  Oil  Company  as  mechanical 
expert,  which  position  he  held  uj)  to  the  time  of  his  recent 
appointment. 


Buker 


rile  Ohio  Electric  &  Conti oiler  Co.,  5900  Maurice  ave- 
nue, Cleveland,  Ohio,  has  been  incorporated  with  a  capital 
stock  of  $200,000  for  the  purpose  of  manufacturing  lifting 
magnets  and  electrical  controlling  devices.  Lifting  magmts 
will  be  built  at  once  and  controlling  devices  later.  The 
officers  of  the  new  company  include  F.  W.  Jessop,  presi- 
dent; W.  B.  Greene,  vice-president,  and  A.  D.  Walter,  sec- 
retary and  treasurer.  Mr.  Jessop  was  formerly  works  mai- 
ager  of  the  Electric  Controller  &  Manufacturing  Company, 
Cleveland.  He  has  had  an  extensive  experience  in  the 
manufacture  of  lifting  magnets  and  electrical  apparatus  for 
the  control  of  motors. 

Holmes  Forsyth,  second  vice-president,  secretary  and  gen- 
eral manager  of  the  Curtain  Supply  Company,  Chicago,  was 
elected  president  at  a  meeting  of  the  directors  on  April  30. 
Randolph  S.  Reynolds, 
assistant  to  the  general 
manager,    was    elected 
secretary      to      succeed 
Mr.  Forsyth. 

Mr.  Forsyth  has 
been  actively  connect- 
ed with  the  Curtain 
Supply  Company  since 
i  t  s  organization  in 
1899,  having  at  that 
time  been  elected  sec- 
ond vice-president  and 
secretary  of  the  com- 
pany, which  offices  he 
continued  to  hold  un- 
til his  recent  election 
as  president,  succeed- 
ing Edward  T.  Bur- 
rowes,  who  died  on 
March  19,  at  his  home 
in  Portland,  Me. 

Mr.  Burrowes  had  been  the  president  of  the  company 
since  its  organization  on  May  19,  1899,  at  which  time  the 
E.  T.  Burrowes  Company,  the  Adams  &  Westlake  Company, 
and  the  Forsyth  Brothers  Company,  sold  out  their  curtain 
departments  to  the  new  concern  which  was  designated  the 
Curtain  Supply  Company.  Mr.  Burrowes  was  therefore 
connected  with  the  car  curtain  industry  from  its  very  be- 
ginning, being  president  of  the  first  company  that  ever  put 
on  the  market  an  American  car  window  curtain. 

Mr.  Reynolds  has  been  with  the  Curtain  Suj)ply  Com- 
pany since  1912.  Prior  to  that  date  he  was  with  the  Western 
Steel  Car  &  F"oundry  Company,  at  Anniston,  Ala.,  and  with 
the  Pressed  Steel  Car  Company,  of  Pittsburgh,  Pa.,  having 
been  connected  with  their  purchasing  department  from 
1905  to  1912,  at  which  time  he  resigned  to  go  with  the 
Curtain  Supply  Company. 

At  a  meeting  of  the  stockholders  of  the  Joseph  Dixon 
Crucible  Company,  held  on  April  15,  the  following  were 
elected  officers  of  the  company:  George  T.  Smith,  president; 
George  E.  Long,  vice-president;  J.  H.  Schermerhorn.  vice- 
president;  Harry  Dailey,  secretary;  William  Koester.  treas- 
urer, and  Albert  Norris,  assistant  secretary  and  assistant 
treasurer.  The  American  Graphite  Company,  a  subsidiary 
of  the  Joseph  Dixon  Crucible  Company,  held  its  annual 
meeting  on  the  same  day.  George  T.  Smith  and  George  E. 
Long  were  also  elected  president  and  vice-president,  respect- 
ively, of  this  company;  J.  H.  Schermerhorn,  treasurer,  and 
Harry  Dailey,  secretary'. 

Frank  Hopewell,  head  of  the  firm  of  L.  C.  Chase  &:  Co., 
Boston,  Mass.,  died  April  25,  at  the  age  of  61.  Mr.  Hope- 
well was  born  in  Shelburne  Falls,  Mass.,  in  1857.  His 
father,  a  native  of  London,   England,  came  to  the  United 
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States  at  the  age  of  14  and  settled  in  Springfield,  Mass., 
where  his  son,  Frank,  graduated  from  the  Springfield  High 
School  in  1875,  and  the  Springfield  Collegiate  Institute  in 
1879.  In  1881,  Frank  Hopewell  became  associated  with 
L.  C.  Chase  &  Co.,  of  Boston,  selling  agents  for  Sanford 
Mills,  Tro}'  Blanket  Mills,  Reading  Rubber  Manufactur- 
ing Company,  and  Holyoke  Plush  Company,  becoming  a 
partner  in  1887.  He  became  treasurer  of  Sanford  Mills  in 
1896,  holding  this  office  until  1915. 

Lieut.  Colonel  \V.  R.  Roberts,  announcement  of  whose 
promotion  from  Major  to  Lieut.  Colonel  in  the  Construction 
Division  of  the  United  States  Army  was  made  last  month, 

is  president  of  Rob- 
erts &  Schaefer  Com- 
pany, Chicago.  Col- 
onel Roberts  has  been 
in  engineering  con- 
struction work  for  30 
years,  and  about  20 
years  ago  organized 
the  Roberts  &  Schaefer 
Company,  which  spe- 
cializes in  coal  mining 
plants,  coal  washeries, 
coal  docks,  etc.  He  is 
still  president  of  this 
company,  although  he 
has  been  giving  all  of 
his  ser\'ice  to  the  gov- 
ernment since  last  Oc- 
tober. The  Construc- 
tion Division  of  the 
Army,  with  which  Col- 
onel Roberts  is  connected,  is  the  outgrowth  of  the  old  Can- 
tonment Division  which  was  organized  for  the  purpose  of 
building  the  16  National  Army  camps  and  the  16  National 
Guard  camps.  The  variety  and  character  of  the  work  of  the 
Construction  Division  are  much  greater  than  were  those  of 
the  old  Cantonment  Division.  While  the  Construction  Divi- 
sion is  still  building  some  cantonments  for  the  Signal  Corps 
and  the  Engineer  Corps  and  making  extensive  additions  to 
all  the  original  cantonments,  its  most  important  work  at  pres- 
ent is  the  building  of  large  ordnance  plants,  f)owder  manu- 
facturing plants,  Quartermaster  Corps,  terminals,  Quarter- 
master interior  depots,  many  large  hospitals,  etc.  Indeed, 
this  division  does  all  the  construction  work  for  the  United 
States  and  its  possessions,  for  all  divisions  or  bureaus  of  the 
Army,  and  it  now  has  a  construction  program  on  hand  which 
amounts  to  about  $650,000,000.  It  is  divided  into  six 
branches,  engineering,  construction,  materials  and  transpor- 
tation, contract  and  administration.  Colonel  Roberts  is  exec- 
utive officer  in  charge  of  the  construction  branch,  which  is 
the  largest  and  most  important  branch  and  which  now  em- 
ploys about  200,000  men.  Colonel  Roberts  was  a  graduate 
of  the  University  of  Illinois.  His  success  in  his  business, 
as  well  as  in  his  new  work,  has  been  due  not  only  to  his 
skill  as  an  engineer,  but  to  his  ability  as  a  business  organ- 
izer. 


Lieut.  Col.  Roberts 


The  combining  of  the  two  companies  under  one  corj)orate 
name  is  for  convenience  in  handling  business. 

Under  the  re-organization  plans  the  company  is  known  as 
the  Independent  Pneumatic  Fool  Company,  incorporated  in 
Delaware  for  $3,000,000.  Ten  directors  will  serve  on  the 
board  as  follows:  John  P.  Hopkins,  former  mayor  of  Chi- 
cago, chairman;  John  D.  Hurley,  James  J.  McCarthy.  Will- 
iam A.  Libkeman,  Leonard  S.  Florsheim,  Edward  G.  Gus- 
tafson,  Robert  T.  Scott,  Ralph  S.  Cooper,  August  Gatzert 
and  Fletcher  W.  Buchanan. 

The  officers  are  John  D.  Hurley,  president;  Ralph  S. 
Cooper,  vice-president;  Fletcher  W.  Buchanan,  secretary 
and  Edward  G.  Gustafson,  treasurer. 

The  general  offices  of  the  company  are  in  the  Thor  liuild- 
ing,  at  1307   South  Michigan  boulevard,  Chicago. 


W.    p.    Pressinger 


Independent  Pneumatic  Tool  Company 

A  re-organization  has  been  effected  of  the  Independent 
Pneumatic  Tool  Company,  a  New  Jersey  corporation,  and 
the  .\urora  Automatic  Machinery  Company,  which  is  incor- 
porated in  Delaware.  Both  companies  were  owned  by  the 
same  interests,  the  Independent  Pneumatic  Tool  Company, 
representing  the  selling  division  for  the  Thor  pneumatic  and 
electric  tools,  and  the  Aurora  Automatic  Machinen-  Com- 
pany being  the  manufacturing  department.  The  latter  com- 
pany also  manufactures  and  sells  Thor  motorcycles  and 
gasoline  engines. 


Chicago  Pneumatic  Tool  Company 

The  following  clianges  in  the  organization  of  the  manu- 
facturing and  sales  departments  of  the  Chicago  Pneumatic 
Tool   Compan}    have  been  effected  by  H.   A.   Jackson,  the 

companv's  new  jiresi- 
dent:  W.  H.  Callan, 
manager  of  the  com- 
pany's two  compressor 
plants  at  Franklin. 
Pa.,  has  liecn  appoint- 
ed general  manager  of 
plants,  with  head<|Uar- 
ters  in  Chicago.  W. 
P.  Pressinger.  manager 
of  the  compressor  and 
engine  departments  at 
Chicago,  has  been  ap- 
pointed general  mana- 
ger of  sales,  with  tlie 
same  headquarter?.  H. 
D.  Megan.',  previously 
with  the  Bethlehtm 
Steel  Company.  South 
Bethlehem,  Pa.,  has 
been  made  assistant  to 
the  president  at  Chicago.  G.  A.  Rees,  general  purcha.^ing 
agent,  has  been  promoted  to  manager  of  purchases  and  stores 
at  Chicago.  These  officers  report  directly  to  the  president. 
In  addition,  the  following  changes  have  been  made  in  tlie 
sales  department.  These  officers,  most  of  whom  formerl) 
reported  directly  to  the  president,  will  hereafter  ref»ort  to 
the  general  manager  of  sales  and  will  constitute  his  staff: 
J.  C.  Osgood,  manager  of  the  pneumatic  tool  sales  division; 
C.  B.  Coates,  manager  of  the  electric  tool  sales  division; 
H.  L.  Dean,  manager  of  compressor  sales  division,  foinivily 
assistant  manager  of  the  compressor  department  at  New 
York;  B.  R.  Hawley,  manager  of  engine  sales  division,  for- 
merly assistant  manager  of  the  engine  department  at  Chi- 
cago; T.  J.  Hudson,  manager  of  the  motor  truck  sales 
division.  All  of  these  men  will  have  headquarters  in  Chi- 
cago.    The  above  appointments  were  effective  May  27 

W.  P.  Pressinger,  who  has  been  promoted  to  general  man- 
ager of  sales,  was  born  in  New  York  Cit}'  on  Septeml>er  27, 
1871.  In  1887,  he  entered  the  employ  of  the  Clayton  -\ir 
Compressor  Works,  New  York.  He  remain''d  with  that 
company  for  13  years,  rising  to  the  position  ot  mannger  of 
.sales.  In  1900  Mr.  Pressinger  organized  the  New  York  .\ir 
Compressor  Company  of  which  corporation  he  was  secretary 
and  general  manager.  In  the  following  year  the  company 
was  assimilated  by  the  Chicago  Pneumatic  Tool  CcMiipany. 
Mr.  Pressinger  was  manager  of  the  compressor  department 
ff  that  company  up  to  the  time  of  his  appointment  a?  general 
manager  of  sales,  as  afore-mentioned.  He  is  also  president 
ot  the  Compressed  .\ir  Society. 
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Gat^i^qgues 


Red  Cross  Circular. — E.  S.  Jackman  &  Co.,  Chicago 
agents  for  the  Firth-Sterling  Steel  Company,  are  sending  out 
an  attractive  fohJor  prepared  by  Edwin  S.  Jackman  in  the 
interests  of  the  .\merican  Red  Cross. 

V.ALVE  Ge.\r. —  "The  Baker  Locomotive  Valve  Gear"  is 
the  title  of  a  booklet  issued  by  the  Pilliod  Company.  Swan- 
ton.  Ohio,  describing  the  locomotive  valve  gear  of  that  name. 
Detinitions  are  given  of  the  various  valve  terms  and  the 
principle  of  o])eration.  together  with  a  description  of  the 
method  of  valve  setting. 

S>r«KnH-()N  Iron  Ckmext. — The  sixteenth  edition  ot 
the  "SmcHJth-On"  instruction  booklet,  issued  by  the  Smooth- 
On  Manufacturing  Company,  Jersey  City,  N.  J.,  contains 
144  pages,  each  one  with  an  illustration  showing  in  an 
interesting  manner  how  the  different  "Smooth-On"  iron 
cements  are  used  for  repairing  purposes. 

Sntam,  Tools. — The  small  tools  department  of  the  Pratt 
&  \\hitney  Company.  Hartford,  Conn.,  has  issued  catalogue 
No.  9  coverinii  tho  taps,  dies,  milling  cutters,  reamers, 
punches,  drills,  etc..  manufactured  by  that  company.  The 
catalogue  has  M5  pages.  4'/  in.  by  llA  in.  and  in  the  mis- 
cellaneous section  in  the  back  there  are  .several  valuable 
tables. 

TixiLS. — The  Warren  Tool  &  Forge  Company,  Warren. 
Ohio,  has  issued  a  .> 2-page  catalogue,  illustrating  and  index- 
ing the  special  line  of  hand  tools  manufactured  l)y  that 
compan)-.  ThL-.>e  consist  of  picks,  crow  bars,  lining  bars, 
various  heavy  hammer^,  axes,  rail  and  tie  tongs,  wrenches, 
chisels,  etc.  \[an\-  different  forms  of  each  tool  are  illus- 
trated. 

Driving  B»)X  Libricxtiox. — The  Franklin  Railway  Sup- 
ply Company,  Inc..  New  York,  has  issued  bulletin  No.  500 
describing  the  Franklin  automatic  driving  box  luljricator. 
Instructions  are  given  for  applying  the  lubricator,  also  for  its 
proper  ins})ertion  and  care,  and  in  connection  with  the  lubri- 
cator, a  special  method  of  grooving  the  brasses  is  described 
and  recommended. 

Balan'ced  Draft. — The  Engineer  Company  of  Xew  York 
has  issued  bulletin  16  entitled  "Balanced  Draft,"  giving  an 
analysis  of  coml)UStion  conditions  and  boiler  operation  when 
nearly  atmaspheric  pressure  is  maintained  in  the  furnace 
chamber.  Bulletin  No.  18  issued  by  the  same  company  ex- 
plains in  detail  the  advantages  of  balanced  draft  and  de- 
scribes the  apparatus  necessary  to  maintain  it. 

Keystone  (Quality. — The  Keystone  Manufacturing  Com- 
pany, Buffalo,  N.  Y..  has  issued  a  40-page  booklet  describ- 
ing and  illustrating  the  line  of  ratchets  for  both  drills  and 
wrenches  manufactured  by  that  company.  Prices  and  di- 
mensions for  ratchets  designed  for  various  purposes  are 
shown  as  well  as  the  auxiliary  parts  used.  Several  pages 
are  devoted  to  cataloging  the  various  styles  of  Westcott 
adjustable  S-wrenches. 

Boiler  Meters. — In  bulletin  No.  41,  issued  by  the  Bailey 
Meter  Company,  Boston.  Mass.,  and  entitled  "How  to  Save 
Coal,"  there  is  considerable  useful  information  regarding 
boiler  capacity,  efficiency  and  the  amount  of  air  necessary 
for  complete  comliustion.  Bailey  meters  give  continuous  rec- 
ords of  steam  flow,  air  flow  and  temperature  variations,  and 
this  bulletin  points  out  the  necessity  of  such  records  for 
efficient  boiler  operation. 

Truck  Battery  Charging. — Publication  No.  2.>4,  issued 
bv  the  Cutler-Hammer  Manufacturing  Company.  Milwaukee. 


Wis.,  is  a  six-page  illu.-^trated  folder  describing  the  C-H  sec- 
tional batter}  charging  equipment  for  industrial  electric 
trucks,  which  has  been  extensively  used  in  public  and  pri- 
vate garages.  Two  pages  are  devoted  to  illustrating  a  num- 
ber of  large  and  small  equipments  in  industrial  establish- 
ments, piers  and  railroad  terminals. 

An  Investigation  of  Pipe  Corrosion, — This  is  the  title 
of  Bulletin  No.  30,  issued  by  the  A.  M.  Byers  Company, 
Pittsburgh,  Pa.  The  investigation  was  prompted  by  local 
agitation  on  the  part  of  property  owners  in  Pittsburgh,  due  to 
the  difficulty  of  maintaining  hot  water  pipe  lines.  It  involved 
an  investigation  of  the  condition  of  hot  water  pipes  in  125 
apartment  buildings  in  the  city  of  Pittsburgh,  and  the  data 
is  arranged  to  show  a  comparison  of  the  life  of  wrought  iron 
and  steel  pipes. 

Pumps  for  Cutting  Compound. — The  F'ulflo  Pump 
Company,  Cincinnati,  Ohio,  has  recently  issued  a  bulletin 
describing  the  impeller  type  of  pump  for  the  distribution 
of  coolant  which  this  company  manufactures.  It  has  also 
prepared  for  free  distribution  a  booklet  entitled  "The  Sci- 
entific Lubrication  of  Cutting  Tools."  This  booklet  gives  a 
short  hi.>itory  of  cutting  tool  lubrication  and  describes  the 
methods  of  application  of  cooling  compounds  which  have 
been  found  most  effective  in  increasing  the  life  of  tools. 

Industrial  Lighting. — The  importance  of  proper  light- 
ing as  an  aid  in  securing  the  maximum  production  in  the 
shops  is  well  brought  out  in  a  booklet  published  by  the 
Cooper-Hewitt  Electric  Company,  Hoboken,  N.  J.,  under 
the  title,  "Lighting  for  Production  and  Safety."  The  in- 
tensity of  illumination,  system  to  be  used,  character  of  light 
source  and  units,  are  discussed  and  the  application  of  the 
principles  .set  forth  is  illustrated  by  several  drawings  show- 
ing typical  lighting  arrangements  as  ins'. ailed  in  various 
manufacturing  plants. 

P.ACKINGS      AND      MECHANICAL      RuBBER      GooDS. JoneS 

Packings  is  the  title  of  a  28-page  catalogue  which  has  been 
issued  by  the  Jones  Packing  Company,  50  Church  street, 
Xew  York.  A  complete  line  of  fibrous  packings  for  oil, 
ammonia,  steam,  acid,  water,  syrup,  air,  alkali,  etc.,  is  illus- 
trated and  briefly  described,  with  price  quotations.  The  line 
includes  ring,  spiral  and  coil  packings  of  various  sections 
and  types  of  construction;  sheet  packing;  asbestos,  duck  in- 
."^ertion  and  tubular  gaskets;  pump  valves,  water  and  steam 
hose;  diaphragms,  etc. 

"My  Dear  Jim." — This  is  the  title  of  a  small  booklet 
issued  by  the  Carnegie  Steel  Company  in  the  form  of  a  letter 
from  a  retired  steel  man  to  a  friend  in  Medicine  Hat.  The 
letter  tells  in  entertaining  language  of  the  growth  of  the 
Carnegie  Steel  Company  during  the  last  20  or  more  years, 
l)oth  as  to  the  extent  of  its  plants  and  the  variety  of  its 
products.  Following  the  general  outline  of  the  latest  Carnegie 
Shape  Book,  detailed  information  is  given  concerning  the 
various  sections  rolled  for  structural  and  industrial  purposes, 
giving  the  trade  reasons  for  introducing  the  newer  sections. 

Stone-Franklin  Lighting  Equipment  is  the  title  of  an 
instruction  book  and  part  catalogue  just  issued  by  the  Frank- 
lin Railway  Supply  Company,  Inc.,  30  Church  street,  New 
York.  The  first  part  of  the  book  contains  illustrations  and 
wiring  diagrams  of  the  different  types  of  Stone-Franklin  car 
lighting  equipment.  Following  this  there  is  given  informa- 
tion pertaining  to  terminal  inspection,  some  condensed  main- 
tenance information,  instructions  for  the  application  of  gen- 
erators and  detailed  statements  of  the  principal  features  to  be 
observed  in  operating  and  maintaining  the  equipment.  The 
latter  part  of  the  book  is  given  over  to  a  complete  list  of  parts. 
Cross-section  drawings  of  the  generators  show  exactly  where 
these  parts  are  located.  The  book  contains  many  illustra- 
tion and  will  be  found  to  be  of  much  value  to  all  users  of 
Stone-Franklin  lighting  equipment. 
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Air  Brake  '^^^  majority  of  men  in  the  mechanical 

r^     ,.^.       r»         J      department  apparently  do  not  realize 
Conditions  Demand        ,,  ^  ...       ^^^      •     i      i  r     •   ^ 

the  condition  of  air  brakes  on  freight 

Attention  ^.^^.g      ^Yhe  general  air  brake  inspector 

of  a  road  that  is  noted  for  its  good  maintenance  said  recently : 

"If  the  present  conditions  prevail  for  another  year  it  will  be 

impossible  to  handle  trains  without  the  use  of  hand  brakes.   I 

know  of  a  case  where  out  of  48  cars  the  air  brakes  on  22  cars 

would  not  apply  with  an  emergency  application."     Surely, 

such  statements  coming  from  a  man  who  knows  the  actual 

conditions,  furnish  sufficient  proof  that  the  maintenance  of  air 

brakes  demands  immediate  attention. 

During  the  summer  the  air  brakes  give  less  trouble  than 
during  cold  weather.  Examine  the  cars  in  a  train  ready  to 
start  from  the  yard  and  you  are  certain  to  find  reservoirs 
loose  on  the  brackets,  causing  leaks  in  the  piping,  porous  hose, 
brakes  cut  out  and  brakes  that  leak  off,  due  to  faulty  packing 
leathers  or  other  causes.  The  car  inspector  may  be  able  to 
get  the  train  out  and  the  engineer  may  be  able  to  operate  it 
properly  under  favorable  conditions,  but  when  frozen  hose 
causes  leaks  at  the  couplings  and  the  air  compressor  and  the 
locomotive  are  both  overburdened  such  defects  lead  to  costly 
delays  on  the  road,  and  in  extreme  cases  may  cause  wrecks. 

The  only  way  to  get  the  brakes  in  condition  for  next  win- 
ter is  to  start  a  vigorous  campaign  at  once.  Every  car  that 
comes  into  the  shop  should  have  its  brakes  put  in  thoroughly 
operative  condition  before  it  is  allowed  to  go  into  service. 
The  men  in  charge  should  see  that  the  employees  who  do  the 
air  brake  work  on  repair  tracks  are  competent  to  handle  it 
poperly.  At  some  of  the  principal  yards  dead  lines  should 
b  established  and  no  cars  should  be  allowed  to  pass  those 
p<^»ints  unless  the  air  brakes  are  in  operative  condition.  Train- 


men should  be  taught  to  make  use  of  M.  C.  B.  standard  air 
brake  defect  card,  which  is  of  great  assistance  to  car  men 
when  making  repairs. 

To  keep  the  air  brake  in  good  condition  requires  a  consid- 
erable exjjenditure  for  maintenance.  This  exp>ense  is  neces- 
sary for  safe  operation  and  no  mechanical  officer  should  hes- 
itate to  employ  a  force  large  enough  to  keep  the  brakes  up  to 
a  high  standard  of  efficiency.  If  the  provision  of  the  safety 
appliance  act  requiring  that  all  freight  trains  should  have  air 
brakes  on  85  per  cent  of  the  cars  in  operative  condition  had 
been  strictly  enforced  last  winter,  many  terminals  would  have 
been  tied  up.  The  roads  must  either  do  a  great  deal  of  air 
brake  work  during  this  summer  or  they  must  prepare  to  re- 
sort to  the  use  of  /the  hand  brake  next  winter. 


An  Impetus 
to 


"Safety  First"  has  been  so  widely  ad- 
vertised by  the  railroads  that  it  has  be- 
come a  common  and  almost  hackneyed 
Safety  First  expression.     The  remarkable  work  that 

has  been  done  on  many  roads  has  been  widely  heralded  and 
commended.  The  general  principles  upon  which  the  best 
managed  safety  first  campaigns  have  been  based  have  proved 
so  efficacious  that  they  have  been  applied  with  good  results 
to  campaigns  for  improved  practices  in  other  directions.  That 
many  railroads,  or  possibly  the  average  railroad,  have  not 
fully  awakened  to  their  responsibilities  (or  privileges)  in 
the  safety  first  movement  is  indicated  by  the  fact  that  the 
Railroad  Administration,  after  investigation,  has  found  it 
necessar)'  to  recommend  for  general  adoption  those  methods 
which  have  been  found  most  successful  by  the  roads  which 
are  leaders  in  the  safety  first  movement.    To  make  the  move- 
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ment  a  real  success  it  will  he  necessary  not  only  to  install 
the  right  form  or  organization,  Imt  to  put  the  real  spirit  into 
it  and  everlastinj^ly  keep  at  it.  On  those  roads  where  the 
movement  has  lieen  tlie  j^reatest  success  the  personality  of 
some  one  man — or  possibly  .several — has  been  behind  the 
movement  and  has  not  onlv  unceasini'lv  hammered  it  home, 
but  in  such  a  way  as  to  keej)  the  interest  of  the  employees  at 
a  high  point  all  the  time.  It  is  important,  therefore,  that 
the  right  kind  of  a  man  be  selected  to  head  uj)  the  movement 
on  eiwii  road,  and  at  each  point  on  each  road.  This  is  really 
of  far  greater  importance  than  the  form  of  organization,  im- 
portant as  is  the  latter. 


M.  C.  B.  limits  have  been  exceeded  rather  than  allowed  to 
icniain  in  service  with  the  proljability  of  exceeding  the  limits 
before  another  opportunitv  for  replacement  has  presented 
itslf. 


Spraying 

Method  of 

Painting 


The  |)robleni  of  |)roper  protection  of 
e(iui|)ment  by  j)ainting  has  become  a 
very  imi)ortant  one.  With  the  demand 
for  C(iuipmcnt  as  great  as  it  is  at  the 
present  time,  the  painting  department  is  at  a  disadvantage 
in  that  it  cannot  get  the  ecjuipment  into  the  shop  when  it 
wants  it  and  when  once  there  it  must  be  hurried  through  in 
order  to  get  it  back  into  active  service.  Every  means,  there- 
fore, must  be  taken  to  speed  up  the  work  and  at  the  same 
time  have  it  pro[)erly  done.  The  spraying  system  of 
painting  has  been  u>cd  on  several  roads.  Hy  this  methml  the- 
ecjuipment  can  be  given  am{)le  protection,  the  work  done  in 
a  much  shorter  time  and  many  j)iaces  inaccessible  for  brush 
painting  can  be  reached.  The  chief  criticism  made  of  this 
sy.stem  is  that  more  j)aint  is  re(|uired  to  do  a  given  piece  of 
work  than  if  it  were  painted  by  hand.  This  perhaps  is  true 
in  cases  where  it  is  impossil>le  to  regulate  the  width  of  the 
spray  as  is  the  case  in  most  home-made  spraying  outfits.  But 
with  an  adjustable  tip  to  the  nozzle  this  objection  can  be 
overcome  to  a  large  extent,  except  where  small  surfaces  are 
to  be  painted. 

Even  with  tiiese  objections  the  saving  in  labor  and  the 
speed  with  which  the  work  is  done  will  offset  the  extrav- 
agance in  the  use  of  the  paint  materials.  Where  this  method 
of  painting  is  used  indoors  or  in  confined  places,  some  means 
must  be  provided  to  clear  the  atmosphere  of  the  paint  fumes 
for  the  protection  of  the  health  of  the  operators.  Where  it  is 
used  in  the  open,  however,  it  will  be  found  that  such  pre- 
cautions are  not  necessarv. 


Ghanginff  hd^t   winter   was   productive   of   many 

p     .  .     „  unusual  conditions  in  the  operation  and 

maintenance  of  equipment.  One  of 
**  *  these,  which  was  exceedingly  trouble- 

some and  .serious  in  its  consequences,  was  an  epidemic  of 
truck  failures  on  freight  cars.  No  doubt  there  are  several 
causes  to  which  this  may  in  part  be  attributed,  but  it  seems 
probable  that  the  underlying  cause  was  a  lowering  of  the 
standard  of  wheel  maintenance. 

Under  the  stress  of  a  shortage  of  car  repairers  and  difficult 
working  conditions,  such  as  existed  last  winter,  a  tendency  to 
overlook  certain  repairs  may  be  expected.  A  high  standard 
of  maintenance  is  so  essential  in  few  other  details,  however, 
as  in  the  changing  of  wheels.  Defective  wheels  are  not  only 
dangerous  in  themselves,  but  may  be  prcxluctive  of  much 
damage  to  the  whole  truck  structure,  resulting  in  failures 
which  may  have  disastrous  consequences  in  the  loss  of  life 
and  property. 

During  the  past  year,  the  average  weight  of  all  car  load 
freight  and  the  amount  of  freight  .moving  in  full  capacity  car 
loiids  have  both  increased.  Furthermore,  in  many  cases 
there  has  been  a  reduction  in  the  standard  of  track  main- 
tenance brought  about  by  war  conditions.  It  is  clear,  there- 
fore, that  a  high  standard  of  wheel  maintenance  is  more 
essential  than  ever  before.  Whenever  cars  reach  the  repair 
track  the  wheels  should  be  replaced  even  a  little  before  the 


Apprentice  '^^^  ^^^^  °^  .skilled  mechanics  since  this 

~    .  .      ,-,    .  ^        country  entered  the  war  has  created  a 

I  raining  Uurin^  .        ,  ..  ,      , 

serious  situation  in  the  railroad  shops. 
the  War  Qj^  practically  every  road  it  is  found 

ihat  the  average  production  of  the  workers  has  fallen  off  vun 
markedly,  due  in  a  great  measure  to  the  large  labor  turnover. 
Proliably  no  individual  roads  have  suffered  more  through  ihc 
lo.ss  of  men  from  the  shops  than  the  roads  that  have  main- 
tained apjjrentice  courses.  Many  of  their  best  mechanics 
were  comparatively  young  men  who  left  the  service  to  join  tlu- 
colors.  The  training  of  apprentices  in  railroad  shops  seem- 
to  have  suffered  a  setback  due  to  these  unfortunate  circum- 
stances. It  is  discouraging  to  .see  the  men  who  have  received 
the  apprentice  training  leave  the  service  in  such  large  num- 
Ijers.  Apprentices  cannot  be  trained  to  fill  the  gaps  in  tlie 
ranks  and  specialized  training  is  necessary-  to  develop  skilled 
machine  operators  in  the  shortest  possible  time.  The  roads 
that  had  well  organized  ajjprentice  schools,  however,  found 
that  they  poa.sessed  an  organization  admirably  suited  for  in- 
structing new  men,  and  these  roads  are  to  be  commended  for 
training  the  men  they  needed  instead  of  merely  luring  thtni 
awa}'  from  other  shops. 

Before  the  war  apprentice  training  courses  proved  their 
value  in  developing  the  all-round  mechanics  necessary  to 
maintain  a  flexible  organization;  during  the  war  they  have  en- 
aided  the  roads  to  cope  with  the  serious  labor  situation.  A 
consideration  of  the  present  conditions  will  convince  anyone 
that  an  apprentice  course  will  aid  materially  in  meeting  the 
situation  that  will  arise  after  the  war.  There  will  be  a  great 
demand  for  mechanics  who  must  replace  what  has  been  de- 
stroyed and  make  up  for  what  has  been  left  undone  during 
the  war.  The  railroads  will  have  a  tremendous  ta.sk  in  bring- 
ing their  neglected  equipment  up  to  the  former  high  standards. 
Despite  the  difficulty  of  securing  boys  who  will  develop  into 
mechanics,  and  in  spite  of  the  discouragement  of  seeing  many 
of  them  leave  .s(X)n  after  their  training  is  finished,  the  roads 
should  continue  their  apprentice  courses  in  order  to  fill  the 
depleted  ranks  of  all-around  railroad  mechanics  and  to  pro- 
vide a  class  of  men  from  whom  the  foremen  of  the  future  can 
he  develo|)ed. 


Conservation  ^^^  writer  took  occasion  a  few  days 

ago  to  visit  a  manufacturing  plant  in 
the    vicinity   of   New    York   City.      A 
*^*°°'  variety  of  work  was  being  done,  includ- 

ing the  building  of  a  highly  developed  special  machine  which 
required  the  most  accurate  workmanship  and  a  variety  of 
special  jpbs,  most  of  them  for  use  in  war  work  and  requiring 
great  accuracy.  The  special  jobs  were  in  addition  to  the  reg- 
ular work  for  which  the  plant  had  been  designed.  The  ques- 
tion that  immediately  came  to  mind  was  how  it  was  possible 
to  maintain  a  sufficient  force  of  skilled  mechanics  to  meet  the 
demands  for  the  increased  output  which  was  being  required. 
Inquiry  developed  the  fact  that  careful  planning  and  ade- 
quate supervision  had  made  it  possible  greatly  to  increase  the 
output  per  worker  in  such  a  way  that  the  workers  were  well 
satisfied.  Many  skilled  men  had  left  to  join  the  colors,  but 
this  shortage  had  been  largely  overcome  by  using  women 
workers  for  those  classes  of  w^ork  for  which  they  were  best 
fitted.  Not  the  least  of  the  incentives  to  good  work  and 
greater  output  was  a  profit  sharing  plan.  The  plant  man- 
ager, who  was  largely  responsible  for  the  improvement,  was 
a  railroad  man,  having  served  his  time  and  received  his  early 
training  as  a  machinist  in  a  railroad  shop. 
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Kiiilroad  shop  nKiiuigcrs  iirc  prone  to  argue  that  maimfac- 
t;irinu  iin^^l  railroad  rei»air  shop  conditions  arc  so  ditlcrcnl  that 
tilt •^  art-  not  comparaldc  and  tliat  locomotive  repair  work,  for 
lii/tanco,  must  l)c  handled  entirely  differently  from  work  in 
llie  average  manufacturing  estabiislunent.      It  is  true  that 
tliere  may  not  be  as  much  routine  work  in  a  repair  shop  as 
III  a  manufacturing  shop;  it  is  true  also  that  the  size  and 
ueiglit  of  locomotive  parts  may  require  very  different  han- 
dling from  the  building  of  a  machine  tool;  a  higher  degree 
of  skill,  however,  is  required  to  secure  the  greater  accuracy 
which  is  necessary  in  the  latter.     The  boiler  shop  and  the 
erecting  shop  are  hardly  places  for  women  workers,  but  there 
are  many  jobs  in  a  railroad  repair  shop  which  can  be  per- 
formed  quite   acceptably   by   women   workers,   allowing  the 
men  to  be  transferred  to  the  heavier  work.     In  both  the  man- 
ufacturing shop  and  the  railroad  repair  shop,  however,  the 
general  principles  governing  the  organization  and  the  han- 
dling of  the  employees  are  much  the  same.     Not  a  few  rail- 
road shop  managers  have  failed  to  realize  this  and  not  only 
have  they  not  examined  and  studied  the  best  practices  in  in- 
dustrial shops  but  they  have  not  even  availed  themselves  of 
tlie  best  practices  in  their  own  field.     A  point  in  question  is 
shop  scheduling  in  locomotive  repair  shops.     Many,  many 
times  we  have  described  such  a  system  in  these  columns  and 
have  clearly  and  fully  told  of  its  advantages — and  yet  how 
slowly  the  i)ractice  has  spread.     Again,  how  many  railroad 
shops  are  there  which  have  really  adequate  apprenticeship 
systems;  or  how  many  railroads  have  done  anything  really 
worth  while  in  making  w^orking  conditions  convenient  and 
attractive  for  employees?     Is  it  any  wonder  that  factories  of 
modern  construction,  headed  by  managers  with  a  real  vision 
of  the  labor  problem,  can   attract  men   from  many  of  our 
railroad  shops? 


Better  Supervision       '^^^^re    never    was    a    time    in    railroad 
.  p     .  histor}-  when  adequate  supervision  was 

so  badly  needed  in  the  mechanical  de- 
Kepairs  partment  as  at  present.     The  shortage 

of  skilled  labor  which  is  already  l>eing  felt,  and  which  is 
likely  to  become  more  acute  before  a  thorough  stabilization  of 
laJKjr  conditions  is  affected,  is  proving  a  serious  handicap  to 
the  mechanical  department  in  meeting  the  need  for  more  and 
better  repairs  to  ecjuipment  which  the  transportation  industrv 
feels  .so  keenly  today.  While  statistics  may  not  show  cin 
acute  shortage  in  the  number  of  shop  employees,  the  general 
readjustment  of  labor  which  has  taken  place  during  the  past 
;.ear  has  left  the  railroads  with  a  much  lowered  standard  of 
skill  and  efficiency  of  their  .shop  employees.  This  has  all 
tne  effect  in  decreased  output  and  poor  workmanship  wliich 
would  follow  an  actual  reduction  in  the  number  of  men  em- 
l)loyed  under  normal  conditions. 

That  there  can  be  much  direct  relief  from  this  situation 
during  the  course  of  the  war  is  extremely  doubtful.  The 
general  exodus  of  skilled  workers  from  the  railroad  ranks 
<'an  and  p'robably  will  be  checked  by  wage  readjustments, 
but  in  a  large  measure,  the  damage  has  already  been  done 
and,  indeed,  is  only  in  keeping  with  the  general  lalx)r  strin- 
gency in  all  industries.  The  heavy  overload  which  our 
transportation  system  must  bear,  however,  permits  of  no 
lowering  of  maintenance  standards  or  a  decrea.se  in  output, 
and  if  the  situation  cannot  be  overcome  directly,  at  least  its 
effect  must  be  neutralized.  This  can  only  be  done  through 
closer  and  better  supervision.  There  mu.st  be  no  shortage 
of  able  foremen. 

There  has  long  been  considerable  difficulty  in  selecting 
and  keeping  a  sufficient  number  of  shop  and  roundhouse 
foremen,  because  the  salaries  paid  these  men  have  not  been 
sufficient  to  attract  the  brighter  and  more  capable  men  from 
the  ranks.  This  situation  has  gradually  I)een  growing  more 
at  ute  during  the  past  few  years.    Data  compiled  by  the  Rail- 


roatl  Wage  Commission  indicate  that  the  average  monthly 
unnjieiisatioii  of  the  general  foreman  in  the  methanital  de- 
])artmenl  has  increased  from  '^\  11 .11  in  I'M 5  t<»  .^l.w.7/i  in 
IWK).  The  average  earnings  [)cr  month  of  gang  and  other 
loremen  were  $97.24  in  1915,  and  $112.70  in  1917.  Machin- 
ists earned  on  an  average  of  $85.87  in  1915  and  their  average 
monthly  earnings  increased  to  $116..35  in  1917.  The  average 
monthly  earnings  of  boilermakers  increased  from  $89.68  in 
1915  to  $118.85  in  1917,  and  these  figures  tell  only  part  of 
the  story,  as  the  brighter  and  more  skilled  men,  working 
overtime  or  on  a  piece-work  basis,  actuall\  earned  much 
more  than  these  averages.  Why  should  a  capable  mechanic 
accept  a  position  as  foreman  when  he  must  do  so  at  an 
actual  loss  of  income,  which,  even  with  Ijetter  than  the 
average  success  in  winning  promotion,  it  will  require  years 
to  overcome?  Why  should  he  give  up  comfortable  working 
conditions  to  assume  the  heavy  load  of  responsi)>ility  and  the 
steady  grind  of  long  hours  with  almost  no  time  that  he  can 
call  his  own? 

Under  the  sliding  scale  of  percentage  increases  recom- 
mended by  the  Railroad  Wage  Commission  and  put  into 
effect  by  general  Order  No.  27  of  the  Director  General  of 
Railroads,  these  conditions  are  only  aggravated,  becau.se 
while  the  average  wage  of  the  mechanic  is  greater  than  that 
of  the  lower  grades  of  foremen,  these  earnings  are  made  up 
of  a  standard  wage  at  a  base  rate,  to  which  is  added  pay 
for  overtime,  often  at  the  rate  of  time  and  one-half  time,  w 
a  substantial  increase  for  piece  work,  while  the  earnings  of 
the  foremen  are  fixed  absolutely  by  the  base  rate.  Under 
these  conditions,  the  increase  which  the  foreman  receives 
under  Order  No.  27,  is  not  only  a  smaller  percentage,  but 
actually  smaller  in  amount  than  that  received  l)y  the 
mechanic.  It  would  i>e  hard  to  justify  this  situation  on  any 
grounds,  and  under  the  stress  of  present  conditions  it  is  intol- 
erable. 

Much  has  been  said  as  to  the  needs  of  labor  and  too  much 
care  cannot  be  taken  to  insure  that  the  great  army  of  railroad 
workers  receives  full  justice  in  any  question  of  wages  or 
conditions  of  employment  that  may  arise.  The  fact  must 
not  be  overlooked,  however,  that  the  effectiveness  of  any  army 
dejiends  largely  upon  the  quality  of  its  leadership,  and  there 
has  never  been  a  time  when  a  higher  quality  of  leadership 
was  demanded  in  the  motive  |X)wer  department  than  now. 
The  situation,  therefore,  demands  that  there  l>e  an  entire 
readjustment  of  the  relation  of  the  salaries  of  the  lower  super- 
vising officers  to  the  wages  of  mechanics  in  the  motive  power 
department. 


wu    I  A.,»  x.,»<.»*     The    American    Railway    Engineering 
Wheel  Arrangement  .  ■  c      • 

A.ssociation  and  the  .\mencan  Society 

of  Civil  Engineers  have  recently  done 
Rail  Stresses  some   work   that    is   of   great   value   to 

locomotive  designers.  The  rei)ort  of  the  committee  on  stresses 
in  railroad  track  presented  at  the  A.  R.  E.  A.  convention  in 
March  contains  data  that  will  make  it  possible  to  design 
locomotives  on  a  more  .scientific  basis,  to  take  advantage  of 
the  maximum  capacity  of  the  track  without  producing  undue 
stresses  in  the  rail. 

It  has  long  been  recognized  that  the  spacing  of  the  wheels 
of  locomotives  and  cars  influences  the  stresses  develop)ed  in 
the  rails,  but  there  has  been  little  information  available  as 
to  the  exact  nature  of  this  effect.  A  theoretical  analysis  of 
the  stresses  in  the  rail  under  a  single  wheel  load  made  by 
the  committee  showed  that  a  positive  bending  moment  would 
be  developed  at  the  point  directly  under  the  wheels,  while 
negative  moments  would  occur  a  short  distance  on  each  side. 
To  find  the  effect  of  a  combination  of  wheel  loads,  the  bend- 
ing moment  curves  for  each  wheel  were  superimposed.  In 
the  reports  the  case  of  a  typical  Mikado  locomotive  was  con- 
sidered.    The  drivers  were  06  in.  apart,  and  each  lx)re  a 
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kmd  of  27,500  Ih.  TIk-  U-adinj^  wluvl  was  104  in.  from  llic 
front  driver  anti  carried  12,500  lb.  and  the  trailing  wlieel 
was  120  in.  irom  the  rear  driver  and  it.^^  load  was  20,000 
11).  While  the  depression  of  the  track  is  of  course  greatest 
under  the  center  drivers,  the  maximum  l)cndin,ii  moment  oc- 
curs under  the  end  driving  wheels.  If  the  bending  moment 
due  to  a  single  i.solated  load  is  taken  as  unity,  the  ratio  -of 
the  combined  bending  moments  to  the  bending  moment  of 
the  single  lo;id  is  as  follows: 

I'nilcr  tlie  lemlitij;  truck   wheel 74 

^I'iuKt  the  first  liriving  wheel 69 

L'tuler   the   second   drivini;   wheel 55 

I'luler    the    third    drivinjr    w  heel 53 

I'nder   the    fourth   drivinR   wheel 71 

Vmler  the  trailing  truck   wheel 85 

These  deductions  have  been  verified  by  exf)eriments  con- 
ducted on  typical  sections  of  track  with  the  locomotive  whose 
weights  and  dimensions  are  given  above.  In  these  tests 
strain  gages  and  stremmatographs  were  used  to  determine  the 
intensity  of  stresses  at  a  [X)int  below  the  edge  of  the  rail 
when  under  load.  The  stress  under  the  inner  two  drivers 
was  in  most  cases  found  to  be  less  than  under  the  outer 
drivers  and  that  under  the  front  driver  was  somewhat  greater 
than  that  under  the  rear  driver.  One  of  the  facts  brouglit 
out  that  deserves  special  notice  is  that  although  the  load 
on  the  trailer  was  only  about  three-fourths  as  much  as  on 
each  driver,  the  stress  under  the  trailer  was  nearly  as  great 
as  under  the  outer  drivers. 

Moving  load  tests  were  also  made  with  the  locomotive  run- 
ning at  several  sj>eeds  in  order  to  determine  the  effect  of  im- 
pact and  the  dynamic  augment  due  to  the  counterbalance  for 
the  reciprocating  parts.  In  the.se  trials  steam  was  shut  off 
before  the  test  section  was  reached  and  readings  were  taken 
with  the  locomotive  drifting.  The  position  of  the  drivers 
was  such  that  the  counterweight  of  the  first  driver  was  at 
its  lowest  point  when  the  wheel  passed  over  one  of  the  re- 
cording instruments,  but  the  other  drivers  had  the  counter- 
weights in  different  positions.  It  might  be  expected  that  due 
to  the  dynamic  augment  the  stresses  under  the  drivers  would 
increase  as  the  square  of  the  speed,  however  it  was  found 
that  the  increases  in  rail  stresses  under  all  wheels  were  di- 
rectly proportional  to  the  speed.  The  rate  of  increase  ranged 
from  0.3  per  cent  to  1.2  per  cent  for  each  mile  per  hour  in- 
crease in  speed.  The  increase  under  the  first  driver  was  not 
greater  than  for  the  other  wheels.  The  rate  of  increase  of 
stresses  under  the  tender  truck  wheels  was  higher  than  that 
under  the  drivers,  which  would  seem  to  indicate  that  impact 
is  of  more  importance  than  the  dynamic  augment  due  to 
the  counterbalance.  The  .stresses  due  to  the  weight  of  the 
trailer  wheels  were  greater  than  those  due  to  the  driving 
wheel  loads  for  all  the  weights  of  rail  tested,  which  ranged 
from  85  lb.  to  125  lb.  per  yard. 

During  one  of  the  static  tests  the  third  driver  of  the  loco- 
motive, was  temporarily  blocked  up  as  is  sometimes  done  in 
service  to  prevent  a  bearing  from  heating.  The  stress  under 
this  wheel,  which  was  ordinarily  about  14,000  lb.,  decreased 
to  2,500  lb.  Under  the  back  driver  the  stresses  increased 
from  15,000  lb.  to  26,000  lb.  and  there  were  also  considerable 
increases  in  the  stresses  under  the  second  driver  and  smaller 
increases  under  the  remaining  wheels. 

Tests  with  Atlantic  and  Pacific  type  locomotives  gave  re- 
sults corresponding  to  those  for  the  Mikado  type  noted  above. 
Even  for  speeds  up  to  60  miles  an  hour  the  increase  in  the 
stresses  was  proportional  to  the  speed.  The  stresses  under 
the  trailer  wheels  of  these  locomotives  were  not  as  high  as 
with  the  Mikado  type,  since  the  trailer  was  spaced  closer 
to  the  rear  driver. 

The  most  important  point  brought  out  by  these  tests  is 
the  high  stresses  due  to  the  trailer  wheel.  Many  have  thought 
that  ver>'  heavy  loads  could  safely  be  placed  on  the  trailer. 


but  this  would  seem  lo  be  a  dangerous  |)ractice.  The  effec, 
of  wheel  s|)acing  on  the  stresses  in  track  is  a  matter  whicl) 
should  be  given  consideration  in  the  design  of  l(x:omotivt> 
and  cars.  It  is  to  be  hoped  that  the  committee  will  secun 
additional  information  on  this  subject,  as  it  is  very  much 
needed. 


NEW   BOOKS 

Comf<aratite  Tests  of  Six  Sizes  of  Illinois  Coal  on  a  Mikado  Locomotive. 
I'.y  Kdw.Trd  C".  ."^chniidt,  et  .nl.  I'ulletin  No.  101,  EngineerinR  Ex])ert 
nient  Stntion,  I'niversity  of  Illinois,  100  iiagcs,  6  in.  by  9  in.,  bouni! 
in  paper.  I'uhlinhed  hy  the  I'niversity  of  Illinois,  Urbana,  111.  Prict 
50  cents. 

This  bulletin  contains  a  complete  report  of  the  tests  whicii 
were  run  on  the  locomotive  testing  ])lant  of  the  Universit\ 
of  Illinois  with  a  Baltimore  &  Ohio  Mikado  type  locomotive, 
by  the  Committee  on  Fuel  Tests  of  the  International  Rail- 
way Fuel  Association,  the  Engineering  Experiment  Station 
of  the  LTniversity  and  the  United  States  Bureau  of  Mines. 
An  account  of  the  same  tests  was  presented  by  the  Com- 
mitted' on  Fuel  Tests  at  the  1917  convention  of  the  Interna- 
tional Railway  Fuel  Association,  an  ab.stract  of  which  report 
appeared  on  page  80  of  the  Fel)ruar>',  1918,  issue  of  the 
Railiiay  Mechanical  Engineer. 


.Iincriran  Railway  Tool  Foremen's  .-Issoriation  1917  Year  Book.  Compiled 
hy  R.  1).  Melclicr,  secretary  and  treasurer.  206  pages,  6  in.  by  9  in., 
illustrated,  l)ound  in   cloth.      I'uhlished    hy   the  association. 

On  account  of  war  conditions  the  1917  convention  was 
postponed  so  that  the  members  of  the  association  might  not 
l>e  called  away  from  their  work,  but  the  annual  year  book 
was  published  as  usual.  In  his  letter  of  greeting,  C.  A. 
Shaffer,  the  president,  expres.sed  the  hope  that  the  prepara- 
tion and  publication  of  the  year  book  would  help  maintain 
interest  in  the  association  so  that  its  good  work  might  be 
resumed  when  it  is  again  possible  to  hold  a  convention. 
There  are  18  papers  in  the  book,  prepared  for  the  most  part 
l)y  members  of  the  association  and  they  are  illustrated  and 
well  written.  The  subjects  treated  are  divided  into  five 
clas.ses:  jigs  and  special  devices,  manufacture  of  small  shop 
tools,  special  tools  for  boiler  shops,  heat  treatment  of  tool 
steel,  and  the  use  of  autogenous  welding.  A  paper  was 
written  by  E.  Wanamaker,  electrical  engineer  of  the  Rock 
Island  lines,  under  the  title  of  War  and  Welding,  and  it 
gives  a  valuable  and  somewhat  exhaustive  treatment  of  the 
subject. 


Finding  and  Stof'fing  Waste  in  Modern  Boiler  Rooms.  Vol.  II.  By  en 
gineers  of  the  Harrison  .Safety  Uoilcr  Works,  Philadeli>hia,  I'a.  274 
pages,  4}^   in.  by  7  in.,  illustrated,  cloth  bound.     I'rice  $1. 

This  book  is  designated  as  pu])lication  No.  821  and  is  a 
reference  manual  to  aid  the  owners  and  operators  of  boiler 
rooms  in  securing  and  maintaining  plant  economy.  The 
book  is  divided  into  five  sections,  the  first  of  which,  in  a  dis- 
cussion of  fuel,  refers  to  the  sizes  of  coal,  coal  sampling, 
analysis,  heating  value,  purchase  of  coal  under  specifications, 
and  storage  and  weathering  problems.  The  second  section 
on  combustion  takes  up  the  chemistry  of  comliustion  and  con- 
siders in  detail  the  reciuirements  for  the  efficient  burning  of 
coal.  The  third  and  fourth  sections  treat,  respectively,  of 
heat  absorption  and  boiler  efficiency,  the  latter  section  cover- 
ing heat  balance,  heat  absorbed  by  the  boiler,  heat  losses  due 
to  moisture  in  the  coal,  hydrogen,  chimney  gases,  CO,  com- 
bustible in  the  ash,  moisture  in  the  air,  and  unaccounted  for 
losses.  The  fifth  section,  on  boiler  plant  proportioning  and 
management,  discusses  various  arrangements  of  auxiliaries 
with  regard  to  their  effect  upon  feedwater  heating,  and  also 
describes  the  Polakov  functional  system  of  boiler  room  man- 
agement. All  statements,  tables  and  charts  have  been  se- 
lected with  special  reference  to  their  reliability  and  this  book 
will  be  found  of  material  assistance  to  power  house  engineers. 


Reclamation  on  the  Southern  Pacific 

A  Description  of  the  Extensive  Salvage  Work  Done 
in  the  Largest  Railroad  Shop  on  the  Pacific  Coast 

BY  FRANK  A.  STANLEY 
I 


THK  Sacramento,  California,  shops  of  the  Southern  Pa- 
cific constitute  one  of  tlie  most  imiwrtant  railroad  plants 
in  America,  holding  first  place  in  point  of  size  among 
Pacific  Coast  shops,  and,  in  fact,  exceeding  in  extent  the 
U.eat  majority  of  railway  repair  plants  throughout  the  coun- 
try as  a  whole.  In  variety  of  operations  conducted  within 
llieir  numerous  departments,  they  are  excelled  by  few  if  any 
similar  establishments  anywhere.  For,  in  addition  to  the 
usual  sections  constituting  the  average  l»ig  rolling  stock  repair 
plant,  this  group  of  shops  includes  siich  important  units  as 
a  large  foundry  for  gray  iron  and  chilled  iron  castings,  a 
l)rass  foundry  for  composition  and  brass  castings,  a  wheel 
loundry  for  chilled-iron  car  and  truck  wheels  and  a  rolling 
mill  for  producing  merchant  bar  and  a  diversity  of  sections 
and  shapes  which  are  fabricated  in  the  various  shop  depart- 
ments. Then,  too,  the  company  operates  here  important  car 
luilding  shops;  and  in  the  machine  shops,  besides  the  regular 
work  of  overhauling  and  repairing  rolling  stock,  a  number  of 
new  locomotives  are  now  turned  out  annually. 

A  further  undertaking  of  interest  in  connection  with  rej)air 
•  perations,  in  that  it  is  peculiar  to  this  particular  railroad 
plant,  is  the  overhauling  and  upkeep  of  the  mechanical  equp- 
ment  of  numerous  river  steamers,  fern,-  boats,  d.edg'n^ 
apparatus  and  other  marine  units  operated  by  the  company. 

CONCENTRATION  OF  RECLAMATION  WORK 

As  this  is  the  biggest  plant  of  the  Southern  Pacific,  the  niost 
important  of  all  the  groups  of  shops  located  along  its  different 
lines,  it  is  perhaps  only  logical  that  here  should  be  centered 
'>ne  of  the  greatest  of  the  system's  industrial  endeavors,  the 
work  of  reclaiming  old  and  di.scarded  material  from  all  of  its 
Hvisions.  And  in  this  labor  of  reclamation,  now  an  all 
'owerful  factor  in  every  line  of  effort,  lies  one  of  the  prin- 
'  iple  features  of  interest  to  the  visitor  at  Sacramento. 


Familiar  as  one  may  l)e  in  a  general  way  with  the  handling 
of  scrap  material  it  is  always  interesting  to  learn  what  l>ecomes 
of  the  enormous  quantities  of  such  material  accumulated  at 
different  periods,  and  in  what  form  it  is  destined  to  appear 
again  in  service.  So  far  as  concerns  cast  iron  and  brass  scrap, 
there  is,  of  course,  small  degree  of  complexity  connected 
with  its  disposition.  But  wrought  iron  and  steel  parts  that 
have  found  their  way  to  the  scrap  heap  form  another  proljlem 
altogether,  and  the  disposal  of  such  materials  in  extensive 
cjuantities  is  of  particular  interest. 

In  no  line  of  activity  is  there  greater  accumulation  of  scrap 
of  this  character  than  in  the  operation  of  rolling  stock.  With, 
roughly,  70,000  locomotives  and  2,500,000  cars  in  serv'ce 
over  the  260,000  miles  of  track  in  our  railway  systems,  the  e 
must  necessarily  develop  a  quantity  of  worn  out  and  d  s- 
carded  material  that  constitutes  in  the  aggregate,  a  vast 
volume  of  material  when  expressed  in  gross  weight  or  n 
numbers  of  pieces. 

The  methods  of  the  Southern  Pacific  at  Sacramento  hold 
much  of  value  and  interest  to  the  student  of  reclamation 
work,  net  only  because  of  the  volume  of  business  there 
daily  transacted,  but  also  on  account  of  the  diversifixl 
shop  channels  through  which  the  scrap  metal  of  the  system 
is  conducted  in  the  various  processes  under  which  it  is  re- 
habilitated for  service.  With  this  fact  in  mind  the  follow- 
ing illustrations  are  here  presented,  along  with  certain  d  ita 
that  may  aid  toward  an  understanding  of  some  of  the  .>;ti  ik- 
ing features  of  this  important  activity  at  the  shops  referred 
to. 

A  general  view  of  the  Sacramento  .scrap  docks  is  repro- 
duced at  the  head  of  this  article.  This  photograph  .<ihows 
only  a  ])ortix>n  of  the  total  area  devoted  to  the  dumping  of 
the  material  switched  in  on  the  various  spur  tracks.  While 
covering  a  fairly  representative  variety  of  scrap,  the  photo- 
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Uraph  naturally  falls  short  of  conveying  an  a(lc(juate  im- 
pression of  the  mass  of  material  of  all  kinds  that  is  con- 
stantly shipped  in  to  this  point,  and  which,  as  rapidly  as  it 
can  be  sorted,  is  hauled  around  to  the  rolling  mill  furnaces, 


In  the  sorting  out  of  the  scrap  some  60  to  100  tons  dailv 
is  prepared  for  the  rolling  mill  furnaces,  the  capacity  of  th^ 
mill  being  easily  the  latter  figure.  The  scrap  for  the  mill  i> 
sorted  into  various  classes,  cut  up  into  detinite  lengths,  pilol 
into  units  of  200  or  350  lb.,  placed  on  cradles  on  flat  car> 
and  thus  transferred  to  the  heating  furnaces.     In  the  mak 


Fig.    3 — Old    Air    Brake    Hose    Storage 


Fig.    1 — Sorting    Nuts   for   the   Store    House 


ing  up  of  the  piles  at  the  dock  sheds,  plates,  bars,  levers, 
bolts,  pins,  etc.,  are  cut  by  power  shears  and  the  oxy-acety- 

the  foundry,  the  forge  shop,  or  to  the  special   reclamation      lene   torch.      The  plate   sections   are   used   for  bottom   and 

shops  situated  along  the  docks.  sides  of  a   box  like  frame   into  which   bolts,   rod  sections, 

A  closer  view  of  one  of  the  scrap  piles  is  given  in  Fig.  2,      and  other  pieces  are  piled  and  the  whole  pile  then  secured 

showing  the  sorting  of  mixed  scrap  into  big  steel  buckets,      by   flat  iron  straps  clamped  around   it  by  an  air  oi)erated 

each   of   which    is   designated    for   a   certain    kind   of   part,      press. 

These  buckets  when  tilled  are  j)icked  up  by  the  locomotive         Details  of  the  preparation  of  these  piles  and  the  methods 


Fig.  2 — Women  Sorting  Scrap  at  the  Sacramento  Shops  of  the  Southern  Pacific 

crane  and  transferred  to  flat  cars  for  hauling  to  some  .speci-  by  which  they  are  later  pas.sed  through  mill  rolls,  hammer. 

Tied  shop  department.      It  will   be  notited  tliat  the  work  of  bulldozer,    headers   and    other   machinery    in   the   manufac- 

so:ting  and  many  of  the  reclamation  operations  in  the  scrap  ture  of  new  parts  will  be  taken  up  at  another  point  in  this 

dock  shops  are  performed  ver}-  largely  by  women.  article. 
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In  the  sorting  of  scrap,  all  parts  that  can  be  reclaimed 
in  their  oritjinal  form  without  being  worked  into  raw  ma- 
ti  lal  for  starting  anew  through  the  shop  processes,  are  laid 
;i-i(le  and  classified  for  attention  in  the  reclamation  shops 
at  the  scrap  docks.     This  means  that  great  quantities  of 


Fig.  4 — Painting   Air   Hose  Coupiings 

track  bolts,  spikes,  tie  plates,  car  bolts,  nuts,  washers,  pins, 
and  a  multitude  of  other  materials  are  accumulated  from 
the  regular  run  of  scrap  and  put  into  condition  for  further 
use  by  simple  operations  on  the  apparatus  immediately  to 
liand. 

Bolts  that  are  worn  on  the  threads  and  l)ent  out  of  shape 


SOME   SPECU-IC    OPERATIONS 

i'wo  views  in  the  .scrap  dock  shops,  Figs.  1  and  5,  illus- 
trate respectively,  the  sorting  of  nuts,  and  the  re-tapping  of 
nuts  and  the  stripping  of  old  air  hose.  In  the  case  of 
square  nuts  alone,  as  many  as  75,000  of  various  sizes  are 
retapped  in  a  single  month  at  this  point.  Expressed  in 
units  of  weight,  this  would  amount  to  over  12.000  lb.  or 
over  six  tons  of  nuts  reclaimed  in  the  i>eriod  indicated. 
The  multiple   spindle   tapping  machine   for  nut  operations 


Fig.  6 — Hose  Coupler  Mounting   Machine 

is  seen  at  the  left  in  Fig.  5,  while  to  the  right  is  the  strip- 
ping bench  for  old  air  hose.  Here  the  hose  lengths  are 
gripped  in  pneumatically  oj^eratcd  jaws  while  the  clamps 
and  connections  are  rapidly  removed. 

The  extent  to  which  air  hose  is  handled  is  indicated  in 
Fig.  3,  and  a  definite  idea  of  the  number  of  fittings  re- 
claimed is  found  in  the  figures  for  a  month's  work,  which 
show  an  average  of  10,000  couplings  and  the  same  number 
of  nipples  for  that  period  of  time.     An  estimate  on  a  con- 


Fig.  5 — Rethreading   Nuts  and  Stripping  Old  Air  Hose 


are  straightened,  cut  off  and  threaded;  nuts  are  retapped;  servative  basis  for  a  year's  output  in  the  reclamation  of  this 

>pikes  straightened  and  sharpened;  washers  straightened  and  material  would  run  to  at  lea.st  80,000  or  possibly  100,000 

>^<jrted  for  all  sizes  of  bolts;  hose  couplings  removed,  painted  air  brake  hose  alone. 

and  refitted  to  new  hose  lengths;  and  so  on  the  parts  are         Fig.  4  shows  something  of  the  method  followed  in  prepar- 

reclaimed  and  placed  in  proper  bins  in  the  general  stores.  ing  the  reclaimed  hose  couplings  and  nipples  for  remounting. 
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The  process  of  painting  here  represented  consists  in  dipping  placed  on  the  slide  at  the  right.  The  top  jaw  at  the  time  th. 
and  brushing  the  fittings  with  a  preparation  which  is  com-  picture  was  taken  was  elevated  as  shown  and  the  instant  air 
posed  of  black  varnish  mixed  with  distillate  in  proportions  pressure  is  admitted  to  the  bottom  operating  cylinder,  the  jav 
of  1  to  2  to  thin  it  to  the  desired  consistency.     After  drying     grips  the  hose  fast  while  the  air  operated  slide  at  the  right  i- 

forced   forward  pressing  the  coupling   into  the  hose.     This 
movement  takes  place  rapidly  and  is  followed  instantly  by 


Fig. 


teclaiming   Track    Bolts 


they  are  remounted  \z  llew  hose  with  the  apparatus  shown  in 
Fig.  6.     This  is  another  pneumatic  machine  with  air  pistons 


Fig.   9 — Sorting   Washers 

the  closing  of  the  narrow  jaws  near  the  end  of  the  hose  upon 
the  clamp,  which  is  then  tightened  in  place  by  applying  the 
crank  wrench  at  the  front  to  the  nut  on  the  binder  bolt.  The 
wrench  is  carried  in  the  right  position  by  a  swivel  holder  and 


i 


Fig.  8 — A   Corner  of  the    Hose  Testing    Room 


for  controlling  the  action  of  the  jaws  and  the  movement  of  accomplishes   its  work   in   a  comparatively   short  time, 

the  carrier  for  the  coupling.  Another  machine  for  applying  clamps  is  seen  to  the  left  in 

The  length  of  hose  with  the  clamp  on  one  end  is  slipped  Fig.  8,  while  to  the  right  in  the  Same  view  is  the  apparatus 

into  the  horizontal  fixture  on  the  bench  and  the  coupling  for  testing  the  hose  under  pressure. 
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BOLTS,   WASHERS  AND   OTHER  PARTS 

•ill.    7    shows   the  inetluKl   of   reclaiming;   of  track  bolts. 
^^',(^llers  are  sorted  and   ^roui)ed    (Fig.  9),  where  different 


Fig.    10— Strengthening    Hammer   for    Reclaiming    Spikes 

seizes  are  shown  placed  on  individual  pegs  as  fast  as  they  are 
inspected,  and  are  then  transferred  to  the  storage  bins.  Track 
spikes  are  reclaimed  in  great  quantities,  these  being  articles 


Fig.    11 — Sharpening    Track   Spikes 

that  once  bent,  seem  never  to  appeal  to  the  section  hands 
until  straightened  and  sharpened  again.  A  special  machine 
tor  the  straightening  operation  is  shown  by  Fig.  10.     It  is  a 


home  made  affair  with  air  piston  carrying  a  hamnwr  die 
while  the  lower  die  is  secured  to  the  table  of  the  machine. 
The  a{)paratus  is  controlled  by  the  foot  lever  at  the  front.  As 
fast  as  they  are  straightened,  the  spikes  are  taken  to  the 
grinding  machine  shown  in  Fig.  11,  where  they  are  re- 
sharpened  and  are  then  ready  to  be  shipped  out  on  the  road 
again  for  future  work. 

Among  the  odd  items  connected  with  imjwrtant  recla- 
mation operations  is  the  removing  of  zinc  and  brass  from  ex- 
hausted battery  cells,  a  process  illustrated  in  Fig.  12.  Even 
this  apparently  small  item  results  in  the  saving  of  a  very 
considerable  amount  of  valuable  material  in  the  course  of  a 
little  time. 

Another  feature  included  in  this  view  is  a  pile  of  locomo- 
tive shoes  and  wedges  from  which  the  brass  liners  have  been 
melted,  this  practice  resulting  in  the  saving  from  such  sources 
of  about  250  lb.  of  metal  daily,  or  nearly  three  tons  of  brass 
per  month. 

MISCELLAXEOrS  ITEMS 

There  are  many  things  in  ])rocess  of  reclamation  at 
Sacramento  that  are  practically  im{)ossible  to  illustrate,  but 
which  may  be  referred  to  as  of  im[)ortance  in  connection  with 
the  activities  herein  discussed.  For  example:  One  de- 
partment handles  the  repairs  to  such  tools  as  monkey 
wrenches,     Stilson     wrenches    and    other     appliances,     gate 


Fig.   12 — Reclaiming    Metal   from    Old    Batteries 

valves,  globe  valves,  pipe  unions  and  fittings  of  all  kinds, 
these  miscellaneous  items  extending  into  an  important  total 
for  the  month's  work. 

In  this  period  an  average  of  400  or  500  gate  and  globe 
valves  are  overhauled  and  put  into  shape  by  reseating  and  re- 
grinding  o})erations  carried  out  on  special  equipment,  100  or 
more  wrenches  of  various  types  are  repaired,  and  some  3,000 
pi])e  unions  of  different  sizes  are  reclaimed  for  service  by 
tumbling  in  rattlers  and  dipping  in  wiping  oil  or  distillate. 
Similarly  in  a  small  smith  shop  at  the  docks  a  blacksmith 
reclaims  all  sorts  of  bent  and  twisted  material  of  fairly  light 
weight. 

Some  indication  of  this  is  given  in  the  statement  for  any 
average  month's  work  which  would  include  among  other 
things  the  straightening  and  reforming  of  such  items  as: 
1,000  coupling  pins;  150  car  carry  irons;  54  air  cylinder 
levers;  1,500  brake  .shoe  keys;  70  coupling  levers;  54  car 
angle  irons;  125  steel  bottom  carr\'  irons;  500  small  corner 
irons;  260  large  irons;  150  door  hangers;  25  door  fulcrums; 
125  car  levers;  2,000  oil  l>ox  corners;  200  tie  plates;  5,000 
grab  irons;  and  other  mi.'^cellaneous  small  forgings  of  various 
kinds  weighing  2,300  lb.     Totalling  up  such  items  as  the 
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'1  lie  |ii<M  (•--  (it  |..iiiitiii^  lit  IT  I.  |iHM  nil  .1  .  .m-i^t-  in  ili|>pin^  |'l.i«  f'l  "ii  llic  -li«l«-  .il  lln  riulil.  I  lie  tup  i;i\v  at  tin  tiiiU'  tli 
and  iMU-liiiiL:  til.  tittiim-  uitli  a  pn  |  laralioii  ulii.li  i-  (  niu  piituir  wa-  takiii  wa-  ilrvatrd  a-  -liowii  ami  tlu'  in.-laiU  ai 
pn-,(l  di'  Ma.  k  \anii,-h  mi\..l  uiili  .li-tillatr  in  proportion-  prc-.-ur.'  i~  a.Iniilti  .1  to  llir  li.jtloni  dpiratini,'  ex  Under,  tlu' jav 
of   1    to  J  to  ihin   it  to  the  «lt>irv(l  tun>i>U-iu>.      Allir  dryinu'      ^rij.-  di.    Iiom    l"a-t  wlnK'  llu'  air  oiK-ralrd  -lidf  at  llii'  riulit  i 

.••'■■      ■..■.'.-'    '■■.-.  .  t.MM.I    toruard    pri--inL:    tlu'    toiiplin^    into   tlu-    lio>c.       Tlii 

ni.ivinuiil    talM-    pla.i'   rapidly    and    i-    tollowrd    in>tantly   If 


Fig.    9 — Sorting    W.Tshers 


Fig.  ttclaiming    Track    Bolts  tin-  ilii-nm  <il    tlir   narrow    la\\~   nrar   tllr  iml   ot    tlu    ilo-i    llp.m 

tlu-  (lamp,  wliitii  i-  tluii  tiirlitrn.d  in  pla.i-  l»y  applying  tlir 
tiny  an-  nnioimti-d  ;;  !Lr\\  li.i-i-  with  tin  apparatu-  -lioun  in  .rank  wniuli  at  llir  front  to  llu'  nut  on  tlir  liindiT  Koll.  Tlu 
l\\S.  (>.       riii-  i-  .m.ithpr  pnrunialii    nia.  Iiinr  with  air  pi-ton-       wrriitli  i-  .arrird  in  llu-  riL'lit  p.i-ili.m  li\   a  -ui\rl  lioldrr  and 


Fig.    8 — A    Corner   of    the    Hose   Testing    Room 


for  (ontrollinu   tin    a.tion   ol'   tli.     jaw-  and   tli.-   niov.  m.nt   of  a. .  .iinp!i-li.  -    it-    work    in    a    .  oinparali\.  I\     -liorl    time, 
llu'  tarricr  for  tlu    ..JiipliiiL;.  .\n.illi.  r  ma.  Iiinc  for  appl\inu  .lamp-  i-  -irii  to  thr  lift  in 

Thr  Irnutli  of  lio-r  with  llu    .  I.iiiip  o:t  .iiir  <nd   i-  -lipjutl  I  i'..'.  >.  wliili    to  l!u'  riulit   in  tlu    >atni    \ii  w    i-  tlu-  apparatu- 

illto   thr    horizontal    lixtnrc   .m    ill.     Ixii.li    ami    llu    touplini;  lorti-tiiiL'  tli.    ho-,    niidt  r  |iri--urf. 
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K'AH.WAN      MI-(  II  \M(  Al.     ICXGIN'EKR 


.385 


r.iiI.TS.    \\  A^tll  KS    V\I»   (fflll  k    I'AKIS 
ilf.     7     ^liow-     lilt      iiitlliml     III      n  t  lailliilit'     nl     li;i(  k     ImiIi^. 
\v  v-lii'i'^    .ire    -nri((|    and    L;inii|)i(|    (  \  i>j..    ')).    ulurr   dirhri-iil 
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Fig.    10 — Strengthening     Hammer    for    Reclaiming    Spikes 

-i/.(~  ari'  -liown  |)la(t'(l  mi  imlividiial  |  n'lT-  a-  f;i-t  a-  llicy  arr 
iii-|Ki  ti'd.  and  arr  tlu-n  tran~firrrd  to  \\\c  >t(iram'  Kin-.  I  ra(  k 
-|jik(-   ai\-   ritlainud    in    urrat   <|uantitir-.   tlu-i-   luiiiL:  artii  It- 


Fig.    11 — Sharpening    Track    Spikes 


hcinic-  nia<l<'  afY;iir  Avilli  air  'iii-tn'n  « :irryiiV4  a  luuunu  r  «lir 
uliilr  the  jiiwcr  die  i-  -<<i!nd  In  lli«-  lahlc  of  (In-  mat  Iiiur. 
I  lie  a|i|par.ilu- i- <  <iiiirollt  c|  li\  lln  tnul  l«\tial  lii<-  tnmt.  A- 
ia>t  a>  liir\  arc  -iramiUi  ihW.  iIh  -|iiki-  an  taken  lo  llii- 
irriiidiiiL,'  matliiiH  ~li<i\vn  in  l- i:,'.  H.  wlun-  liny  an-  rc- 
-liar|)tiu<l  and  arr  tlitii  n  a(l_\  tn  In'  -Iii|i|H<l  (till  oti  llii'  ro;ni 
au'aiii   lor  tuUiic  wDrk.        '    -K-- 

Amoiiir  tin  odd  ilcin-  t oiitu*  trd  with  iiu|MiriaiU  rtnla- 
mation  o|uratioii-  i-  llu-  n  iiKivini,'  ol/iiu  and  lira~>  trum  i-\- 
liau>ti(l  iiailcry  icll-.  a  j.roto-  iliu-iratcd  in  Ti^.  li.  Kwn 
tlii-  ap|»arintl\  -mall  ilrm  r«-ii]t>  in  llu-  saving  of  a  v»ry 
t on-idfraMi'  amount  ot  valualjlr  matirial  in  tin-  niurx'  ol  a 
little  time. 

Another  iVature  iiu  hided  in  thi-  view  i-  a  pile  of  lotonv*- 
liv(  >h(,e>  and  wedir*-  Irnm  uliiili  the  l.ra--  liner>  liave  l>een 
inellid.  tiii>  praetite  rt-iilliiiu'  in  lli<'  -avinir  Innn  >u<  h  -uuree~ 
<il'  alioiit  2.^0  111.  ol'  metal  daily,  or  lu-urlv _tliree  Ion-  ol"  lira-- 
per  monih.  . '  -:  •,;     ■ 

-•' ''.v -;;/':;/■;"': -^      \n-~(i  i.i..\\j:.«rt'Si'iTK>is;  .  . 

TIk-H'  are  mam  iliim.'-  hi  f»r<N<'— ^  «jf  riH-Vamalion  at 
Sa<  ranunto  that  aii'  pra(ti<allv  iniprj--iiile  lu  illustrate,  hul 
\\iii(h  ma\  In  ret'eriid  lo  a-  ot  importaii'e  in  oinm-tlion  uitli 
the  a<tivitiev  hen  in  li-' u--m<1.  !nr  example:  ()ne  de- 
partment handle^  llu  repair>  tu  -u«  li  1<mi1~  a>  nvrnkvy 
ureiKlu-,      I^til^on      wreiKhv-    an<l    <rther      appliaiKe-,      iiale 


Fig.    12 — Reclainiirhg    Metnl   from    Old    Batteries 

\al\e-.  uloiie  \alve-.  p:|u  union-  and  r!ltin'.5s  »i"f  all  kind-. 
llu-e  mi-eellaiieou-  item-  e\i<  niliii'^  inln  all  im|»irtani  tul.il 
l<;r  tin   month"-  work. 

In  thi-  piriod  an  averaut  ol  4<i(t  or  .><Ml  i^ate  aiid  iilitWe 
\al\t  -  arc-  overhauled  and  put  into  -Iiape  ii\  re-ealiiiu'  and  re- 
LuindiiiL:  o|H  ration-  tarried  out  on  -p«(  ial  e«|uipinent.  I'M)  «ir 
mori-  wreiK  lu-  of  \ariou-  l\pe-  an-  repairi-d.  and  >uuw  .•>.0(M> 
pipe  union.-  of  dit'tennt  -i/e>  are  ntlainud  lor  -erviee  hy 
tumliliiiLr  in  rallKr-  and  dipping  in  wipiin:  oil  ur  di.-tillati-. 
Similarly  in  a  small  >mith  >luip  at  tlu  <loik-  a  hlat  k-inith 
ie(  laim-  all  -orl>  of  lieiit  and  t\vi-te<l  m.iterial  of  fairix    lisilit 

UeiLdlt. 

.Some  inditatitai  of  llii-  i-  uivi  n  in  thi  -t.itiimnl  for  .iin 
avera.m*  nioiHh"s  work  \\hi<h  uouhl  ilielud*'  aiiionir  other 
thin*:-  the  -traiLrhtenim:  and  n  form  in  t;  of  >iuh  item-  a-: 
1.0(1(1  (iiuplinii  i>in-:  l.^d  (ar  larry  iron>:  .^4  air  (\  Under 
lewr.-;  l..>(Mi  lirake  -hoe  ke\>:  7<i  i«)U|ilini:  hver-;  .>4  ear 
anizle  inms;  12.^  -teel  liottnm  tarr\  iron-:  .>(Ml  >mall  i  orni-r 
iron-:  2(>(i  laru'e  iron-:  I.^(t  door  liani;».T>:  i.^  il<M)r  ful«  rum>; 


It  ontv  hent.  .^eein  never  to  appeal  t(.  the  -eetion  hand-  1-.^  «ar  Kver-:  _'.(iO()  oil  i.ox  ...rner-:  2(i()  tie  |.lat«>:  .^.000 
nil  >trai«4htened  and  -harpeiied  a^ain.  .\  -pe«  ial  maehine  u'ral.  inm-:  and  other  ini-<  <llaiudu-  -mall  forijiim-  of  varif>u> 
■r  thv  .-traiiihteiiinji  «)peralion  i->hown  Ia    I'i.^.  li>.     It  is  a       kind>   weiiihinu   2,.>Ttn  11..       lotallin-;   up  -in  h   hem-  as  tin- 
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uIm)VC  ji^ivcs  an  aggngatc  weight  of  the  reclaimed  parts  of 
over  70,000  li>.,  or  some  .>5  tons,  and  this  of  course  represents 
but  a  portion  of  the  sum  total  of  such  material  put  into  shape 
at  the  reclamation  docks. 

{To  be  concluded.) 


DISTRIBUTION   OF  STANDARD  LOCOMO- 
TIVES  TO  THE  RAILROADS 

The  United  States  Railroad  Administration  has  placed 
orders  for  390  hxromotives  in  addition  to  the  1,025  ordered 
some  time  ago.  The  orders  are  divided  about  as  follows: 
From  the  American  LcKomotive  Company,  130  light  Mika- 
dos,  100  6-wheel  switching  and  15  heavy  Santa  Fe.  From 
the  Baldwin  Locomotive  Works,  57  heavy  Mikados,  13 
light  Pacific  and  30  Consolidation  for  anthracite  burning. 
From  the  Lima  Loctmiotive  Works,  45  light  Mikados.  This 
brings  the  total  of  orders  i)laced  with  the  three  companies 
up  to  800  to  the  American  Ltx'omotive  Company,  570  to  the 
Baldwin  Locomotive  Works,  and  45  to  the  Lima  Locomo- 
tive Corporation,  a  grand  total  of  1,415  locomotives.  W'ith 
the  exception  of  the  30  Consolidation  type  locomotives  for 
anthracite  cckiI,  the  locomotives  are  all  of  the  standard  types. 

An  apj)ortionment  has  Ix'cn  made  of  the  locomotives  and 
freight  cars  ordered  b}  the  Central  Advisory  I'urchasing 
Committee,  based  on  orders  placed  by  the  roads  as  revised 
()y  the  regional  directors  and  the  administration  at  Wash- 
ington. 'i"he  cars  and  locomotives  will  not  be  treated  as 
tlie  property  of  the  government  or  as  a  "circulating  reserve," 
but  become  the  property  of  the  railroads  in  practically  the 
same  way  as  other  equipment.  The  federal  manager  of  each 
road  has  been  notified  of  the  numl)er  assigned  to  it  and 
asked  to  submit  a  formal  requisition  to  the  Division  of  Cap- 
ital Expenditures.  The  railroads  will  finance  the  equip- 
ment themselves  wherever  possible  l)ut  if  necessar}-  they  may 
apply  to  the  government,  through  the  Division  of  Finance 
and  Purchases,  for  a  loan  from  the  revolving  fund. 

The  assignment  of  the  locomotives  is  as  follows: 

dlstribl'tion    of   standard    locomotives 
Light  Mikado 

Railroads  Assignment  Total 

Baltimore   &   Ohio 100 

Chicago    &    .Mton 15 

Chicago   &    Eastern    Illinois 15 

Chicago,   Indianapolis  &    Louisville 5 

Chicago,    Milwauicee   &    St.    Paul 50 

Chicago,   Rock  Island   &   Pacific 20 

Grand   Trunk,    East 15 

Grand   Trunk,    West 25 

Lehigh   &   Hudson    River 4 

Long    Island    6 

Nashville,  Chattanooga  &  St.   Louis 10 

New    York    Central 95 

Big  Four    25 

Lake  Erie  &  Western 15 

Michigan  Central    20 

Pittsburgh  &   Lake   Erie 10 

Pittsburgh,    McKeesport   &    Yonghioglieny 10 

Rutland    6 

Toledo  &  Ohio  Central • 15 

Oregon    Short   Line 20 

Pittsburgh  &   West   Virginia 3 

Seaboard    Air    Line 10 

Texas   &   Pacific 11 

Southern    35 

Union    Pacific    20 

Wabash    20 

Western   Pacific    5                     575 

Large   Mikado 

Central  of  New  Jersey 25 

Chicago    Great    Western 10 

Elgin,   Joliet   &    Eastern 2 

Erie    50 

El   Paso   &   Southwestern 5 

Louisville    &    Nashville 20 

Missouri,  Kansas  &  Texas 25 

Wheeling  &  Lake   Erie 20                     157 

Light  Mountain 

New  York,  New  Haven  &  Hartford 10 

Southern    25  35 

Large  Mountain 

Chesapeake   &   Ohio 5  5 

Light  Pacific 

Atlantic    Coast    Line 20 

Baltimore  &  Ohio 20 

Kansas    City    Southern 3  43 


IIeavv   Pacific 

Eric     

Light  Santa   I-e 

Ann  Arbor    

Boston   &  Albany 

Baltimore    &    Ohio 

Chicago  &   Western    Indiana 

Duluth,  Missabe  &   Northeni 

Pennsylvania    Lines    West 

Southern     

Seaboard   Air    Line 

Heavy  Santa  Ve 

Bessemer  &   I^ke  Erie. . ._ 

Chicago  &   Eastern   Illinois 

Erie    

Colorado  &   Southern 

Nashville,   Chattanooga  &  St.   Louis. 

6-Wheel  Switch 

Atlantic  Coast  Line 

Baltimore  &  Ohio 

Chicago  Great  Western 

Chicago  Junction    

Chicago,    Rock   Island   &    Pacific... 
Central   Railroad  of  New  Jersey.... 

Grand   Trunk   Western 

Mobile   &   Ohio 

Oregon    Short   Line 

Pittsburgh  &   West   Virginia 

Pennsylvania    Lines    West 

Seaboard    Air    Line 

Texas   &    Pacific 

Terminal   St.   Louis 

Union    Pacific    

8  Wheel  Switch 

Atlanta  &  West  Point 

Erie    

l^lgin.  Joliet  &  Eastern 

Georgia     

Kansas  City  Terminal 

Long    Island    

Missouri,   Kansas   &   Texas 

New    York    Central 

Big   Four    

Indiana  Harbor  Belt 

Kanawha  &   Michigan 

Lake  Erie  &  Western 

Michigan  Central    

Rutland    

Toledo   &   Ohio   Central 

Southern     

Wheeling  &  Lake  Erie 

Light  Mallet 

Chesapeake  &  Ohio 

Chicago  &   Western    Indiana 

Heavy  Mallet 

Virginian    

P.  &   R.   Standard   Consolidation 

Philadelphia   &    Reading 

Total    


20 


4 
10 
26 

5 
10 
30 
50 
15 


5 
5 

25 
5 

10 


5 
20 

5 
14 
10 
10 

5 
10 

5 

2 

20 
10 
14 
10 
10 


2 

16 

8 

2 

5 

4 

10 

25 

10 

20 

3 

3 

10 

2 

5 

20 

5 


20 
10 


20 


30 


10 


50 


ISO 


150 

30 
20 

30 

1.415 


The  new  locomotives  will  be  re(iuired  to  work  their  way 
home,  under  steam  and  jmlling  a  train  of  cars,  according  to 
a  plan  now  under  consideration  by  the  Railroad  Adminis- 
tration. The  idea  has  been  recommended  by  Frank  Mc- 
Manamy,  manager  of  the  locomotive  section  of  the  Railroad 
Administration.  It  is  estimated  that  this  plan  applied  to 
3,000  new  locomotives  a  year  would  handle  perhajis  500,- 
000,000  ton-miles  of  freight  a  year,  by  enabling  each  en- 
gine to  haul  a  train,  instead  of  itself  occupying  tonnage  in 
a  train  equal  to  about  three  cars.  The  idea  is  to  have  the 
engines  accompanied  by  a  messenger  from  the  locomotive 
plant,  according  to  the  usual  practice,  to  look  after  the  bear- 
ings, etc.,  during  the  trip,  and  to  have  them  handled  by 
regular  crews  of  the  roads  over  which  they  pass.  It  is  be- 
lieved that  they  will  be  delivered  in  better  condition  if  used 
at  the  front  of  a  train  and  given  a  thorough  inspection  at 
terminals  than  if  handled  in  the  usual  way  and  that  they 
may  be  "broken  in"  just  as  satisfactorily  in  this  way  as  if 
the  jirocess  were  postponed  until  their  arrival  at  the  home 
road. 


W.  S.  S.  NURSERY  RHYME 

"Gin  a  lassie  meet  a  laddie,  going  to  the  Rhine, 

Here's  a  lass  would  help  ye,  laddie,  Saving  Stamps  I'm 

buyin'. 
Every  lassie  has  a  laddie!     And  I  think  of  mine, 
But  nil  the  lads  they  .smile  at  me  when  Savings  Stamps  I'lf 


a  huyin 


-Pioneer  Bulletin. 


Drafting  Modern  Locomotives 

A  Study  of  the  Steps  Taken  in  Developing  Maximum 
Draft  Efticiency  on  N.  &  W.  4-8-2  Type  Locomotive 

BY   H.  W.  CODDINGTON 
Engineer  of  Tests,  Norfolk  &  Western,  Roanoke,  Va. 

II* 


IN  compiling  the  data  obtained  from  the  Norfolk  & 
Western  4-8-2  type  drafting  tests,  they  have  been  ar- 
ranged to  show  a  ready  comparison  of  the  standard 
nozzles  with  and  without  bridges,  the  influence  of  the  length 
of  the  inside  extension  of  the  stack,  the  sizes  of  nozzles,  both 
standard  and  annular,  as  well  as  the  diameters  of  the  stacks. 
The  results  as  shown  in  the  tables  are  the  averages  of  one 
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Section  A-B. 


Fig.  4 — The  Seven-inch    Nozzle  with   a    Bridge  Originally   Used   on 
N.  &,  W.   Mountain  Type  Locomotives 

or  more  runs,  as  indicated  by  the  run  numbers  in  column 
No.  1. 

In  referring  to  the  results  of  these  tests,  as  presented  in 
the  tables,  the  items  "Exhaust  pressure,"  "Draft,  front  end" 
and  "Draft  efficiency"  will  receive  the  most  consideration. 


1 1- 


were  more  uniform  and  consistent  than  the  least  back  pres- 
sure results  as  taken  from  the  indicator  cards.  The  exhaust 
pressure  was  indicated  directly  while  least  back  pressure  re- 
sults could  be  affected  by  slight  lost  motion  in  indicator 
parts,  the  tracing  of  the  diagrams,  and  possible  error  in 
scaling  the  least  back  pressure  with  a  120-lb.-per-sq.-in. 
scale. 

COMP.^RISON     OF     STANDARD     NOZZLE     WITH    AND     ^^  ITHOUT 

BRIDGE 

In  Table  I,  group  A,  attention  is  directed  to  the  per- 
formance of  the  locomotive  while  equipped  with  a  7-in.  diam- 
eter standard  nozzle  operating  with  and  without  a  l)ridge. 
The  design  of  this  standard  nozzle  is  shown  in  Fig.  4.  The 
7-in.  standard  nozzle  was  tried  in  connection  with  an  18-in. 
diameter  stack  provided  with  2654-in.,  1434-in.  and  9-in. 
inside  extensions.  The  results  from  run  No.  17  are  repre- 
sentative of  the  locomotive's  performance  with  the  standard 
front  end  arrangement ;  the  larger  exhaust  stand  used  was  the 
only  deviation  from  the  standard  arrangement.  In  run  No. 
18  the  same  arrangement  of  front  end  was  used  except  that 
the  ^-in.  bridge  was  removed  from  the  standard  nozzle.  The 
removal  of  the  bridge  naturally  increased  the  area  of  the 
nozzle,  which  had  its  effect  both  upon  the  reduction  of  ex- 
haust pressure  and  reduction  of  the  draft.  Column  No.  13, 
''Draft  efficiency,"  has  been  recognized  as  a  convenient  means 
of  comparing  draft  performances  of  locomotives,  as  in  it  are 
involved  both  the  exhaust  pressure  and  draft  results.  This 
item  is  obtained  by  dividing  the  draft,  expressed  in  pounds 
per  square  inch,  by  the  exhaust  pressure. 

With  the  26^ -in.  inside  extension  of  the  stack,  the  draft 

^  RunNolS 
RunNo.l6 
JfunA/g.Xh-'bo 


Fig.  5 — Exhaust  Stack  Diagrams  for  Runs  1,  2,  5,  10,  11,  14,  15,  16,  17,  18,  19  and  20 

Exhaust  pressure  as  obtained   from  steam  gage  indication  efticiency  is  3.6  per  cent  higher  when  the  bridge  is  used  with 

has  been  used  in  preference  to  least  back  pressure  obtained  a  standard  nozzle.     In  the  14^-in.   inside  extension,  the 

from  the  indicator  diagrams,  as  the  exhaust  pressure  readings  draft  efficiency  is  6.7  per  cent  higher  with  the  use  of  a  bridge, 

while  with  the  9-in.  inside  extension  it  is  observed  that  the 

jg^For  first  article  see  RaU^ay  Mechanical  Engineer  for  June.  1918,  page       ^^^^^  efficiency  is  10  per  Cent  better  with  the  bridge  removed 
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The  fact  that  the  exhaust  did  not  fill  the  stack,  either  with  or 
without  the  hridj^e  with  the  y-in.  inside  stack  extension,  is 
the  possible  rea.son  wliy  the  removal  of  the  bridge  had  an 
influence  on  the  draft  efficiency  the  reverse  of  what  had  al- 
ready been  observed. 

In  Fig.  5  the  position  of  the  exhaust  columns  with  rela- 
tion to  the  inside  walls  of  the  stack  is  shown  for  the  tests 
included  in  group  .1.  It  has  l)een  observed  in  connection 
with  these  tests  that  shortening  the  inside  extension  had  the 
same  influence  ui)on  the  relationship  existing  between  the 
position  of  the  cxliaust  column  and  the  walls  of  the  stack  as 
did  increasing  the  diameter  of  the  stack.  It  is  noticed  in 
run   No.    16,   where  no  l)ridge  was   used,   that  the  exhaust 


/Irea  -  3^.  S9    C^rprvr.  Eefu/v.  ^  7  Diom.  Ci'rc/e) 

Fig.   6 — Plain   Annular    Nozzle   A-1 


SecHon  ^-B. 


column  more  nearly  filled  the  stack  than  in  runs  No.  14-15 
where  the  bridge  was  employed.  This  feature  of  the  exhaust 
in  run  No.  16  is  no  doubt  responsible  for  the  slightly  in- 
creased draft  efficiency  which  has  been  recognized,  as  it  has 
been  oljserved  throughout  this  series  of  tests  that  the  draft 
conditions  are  improved  when  the  relation  of  the  exhaust 


Table  11  gives  further  information  in  connection  with  the 
operating  conditions  of  the  test  and  some  of  the  results  ob- 
tained. Still  directing  attention  to  the  results  in  group  A,  it 
is  observed  that  the  operating  conditions  were  very  uniform, 
as  far  as  the  number  of  cars  and  tonnage  in  the  train  wt  re 
concerned,     lender  item  No.  24  the  amount  of  water  used  lOr 


A:ea  •  44. 39    (/Jpprox.  Equi^.  /o  7^  D;s-n. ''/' 


■w 


S.:^/<?/7/7-B, 


Fig.  8— Waffle    Iron    Nozzle   A-2 


each  run  is  shown.  This  represents  the  steam  consumed  by 
the  locomotive  and  accessories,  such  as  air  pumps  and  stoker 
engine.  Special  care  was  taken  to  see  that  no  waste  of  steam 
occurred  through  the  safety  valves  during  the  test.  By  ob- 
i^erving  the  intensity  of  the  draft  in  the  locomotive  front  end 
between  the  baffle  plate  and  the  front  tube  sheet,  and  in 
the  fire  box,  it  was  possible  to  determine  the  draft  effort  ex 
pended  in  drawing  combustion  j;ase*j  and  air  through  the 
different  sections  of  the  boiler.  It  will  be  observed  that  from 
16.3  to  19.5  per  cent  of  the  draft  eft"ort  was  required  to  draw 
the  gasej  under  the  diaphragm;  from  61.5  to  66.6  per  cent 
of  the  draft  was  expended  in  drawing  the  gases  through  the 
tubes,  and  from  14.8  to  20.5  per  cent  of  the  draft  effort  was 
required  to  draw  the  air  through  the  fire  bed. 

The  fuel  used  in  these  tests  was  fairly  uniform  in  quality, 


i"  _^ffunNoSI 
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Fig.  7 — Exhaust  Stack  Diagrams  for  Runs  21,  22,  23,  26,  27,  28,  29,  30  and  31 


column  and  stack  are  such  that  the  exhaust  completely  fills  ranging  from  13,000  B.t.u.  to  14,000  B.t.u.     The  analyses  of 
the  stack  before  being  discharged.     The  increase  in  draft  the  smoke  box  gases  indicated  that  very  good  combustion  re- 
efficiency  secured  with  the  7-in.  standard  nozzle  without  the  suits  were  being  obtained.    The  values  for  CO:,  with  but  few 
bridge,  using  a  9-in.  inside  stack  extension,  was  obtained  at  exceptions,  ranged  from  10.2  per  cent  to  12.4  per  cent, 
the  expense  of  a  decided  decrease  in  draft,  which  was  counter 
to  the  object  of  the  test,   as  the  primary   purpose  was   to  comp.arisox  of  long  and  short  inside  st.ack  extensions 

improve  the  draft  without  creating  an  objectionably  high  ex-  In  Tables  I  and  II,  group  B  has  been  arranged  particu- 

haust  pressure.  larly  for  a  study  of  the  influence  of  the  length  of  the  inside 
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iliu  k  extension.  Included  in  this  group  of  data  are  the  re- 
«;ult-  obtained  from  a  special  annular  nozzle,  style  A-1,  as 
illustrated  in  Fig.  6.  This  nozzle  has  six  equally  spaced  an- 
nul ir  ports  of  equal  area  and  one  center  circular  port.  The 
foiiliined  areas  of  the  ports  were  made  to  correspond  to  the 
arc;'.>  of  7-in.  and  73^-in.  diameter  circles. 

J'he  first  comparison  in  group  B,  Table  I,  is  that  of  the 
7-in.  diameter  nozzle  with  a  ^^-in.  bridge,  used  with  an 
18-in.  diameter  stack  with  26j/-in.  and  9-in.  inside  exten- 
sions. The  higher  draft  as  well  as  the  slightly  higher  draft 
efnriency  was  obtained  with  the  26^-in.  inside  extension. 
Under  neither  of  these  conditions  was  the  exhaust  filling  the 
stack,  but  with  the  longer  extension  (run  No.  17)  it  was  more 


Fig.  B — Exhaust   Stack    Diagrams  for    Runs  39-41,  40,  42  and  43 

closely  approaching  the  walls  of  the  stack  than  in  runs  No. 
'A-IS  with  the  short  extension,  as  indicated  by  the  exhaust 
diagrams  shown  in  Fig.  5.  Runs  No.  19  and  20  provide  a 
comparison  of  nozzle  style  A-1  used  with  an  18-in.  diameter 
stack  with  26^-in.  and  9-in.  inside  extensions.  The  better 
draft  condition  is  again  observed  with  the  26j^-in.  inside 
extension;  the  draft  efficiency  in  this  coml)ination  was  0.031 
as  against  0.028  with  the  9-in.  extension.  The  exhaust 
column  and  stack  diagrams  for  runs  No.  19  and  20  are  also 
shown  in  Fig.  5.  It  will  be  noticed  with  the  26)^ -in.  inside 
extension  that  the  exhaust  is  striking  near  the  bottom  of  the 
inside  extension,  or  43;'' s  in-  from  the  top,  but  with  the  9-in. 
inside  extension  the  exhaust,  while  almost  in  contact  with  the 
stack  in  its  passage,  does  not  absolutely  strike  until  it  reaches 
the  top. 

Attention  should  be  directed  to  the  marked  contrast  in  the 
draft  obtained  from  run  No.  17  as  compared  with  run  No. 
19.  where  the  only  difference  in  the  front  end  arrangement 
was  the  different  type  of  nozzle  used,  the  former  run  repre- 
senting the  performance  of  the  .standard  7-in.  diameter  nozzle 
with  f^-in.  bridge  where  a  draft  of  only  8.91  in.  of  y^ter 
was  registered,  while  the  latter  shows  nozzle  style  A-r  with 
area  equivalent  to  a  7-in.  diameter  circle,  where  a  draft  of 
10.1  in.  of  water  was  registered.  The  draft  efficiency  was 
also  increased  from  0.029  in  the  former  instance  to  0.031  in 
the  latter. 

Runs  No.  21-22  and  30-31  show  the  results  obtained  from 
nozzle  style  A-1  enlarged  to  correspond  to  the  area  of  a 
'/'j-in.  diameter  circle,  operated  in  connection  with  a  22-in. 
diameter  stack  with  26 ^-in.  and  9-in.  inside  extensions.  In 
this  comparison,  the  higher  draft  was  obtained  with  the 
26'/2-in.  inside  extension.  It  will  further  be  noticed  that  the 
draft  efficiency  was  0.046  with  the  263/2-in.  inside  e.xtension 
as  compared  with  0.040  with  the  9-in.  inside  extension.  The 
exliaust  column  stack  diagrams  for  these  runs  are  shown  as 
F'^.  7.  It  will  be  observed  that,  with  the  26^-in.  inside 
exi.nsion,  the  exhaust  was  striking  the  stack  29J^  in.  from 


the  top,  while  with  the  short  inside  extension  the  exhaust 
was  missing  the  stack  by  ^  in.  at  the  location  of  the  top 
Pitot  tube,  although,  as  indicated  by  the  diagram,  the  exhaust 
was  very  closely  paralleling  the  walls  of  the  stack  after  12  in. 
entr\'  into  the  lower  section. 

The  records  from  runs  No.  26-27-28  contrasted  with  run 
No.  29,  give  the  results  ol)tained  from  using  nozzle  style 
A-1  with  area  equivalent  to  a  7^-in.  circle,  operated  in  con- 
junction with  a  26-in.  diameter  straight  stack  with  26j,2-in. 
and  9-in.  inside  extension>.  In  this,  as  in  former  compari- 
sons of  the  same  nature,  the  better  draft  performiince  was 
obtained  with  the  26j/.-in.  inside  extension,  where  a  draft 
efficienc}  of  0.048  was  secured,  as  compared  with  0.040  with 
the  9-in.  inside  extension.  The  exhaust  stack  diagrams  are 
shown  in  Fig.  7,  where  it  is  observed  that  the  exhaust  column 
was  clear  of  the  stack  until  it  clo.sely  ajiproached  the  top.  In 
runs  No.  26-27-28  with  the  26j/2-in.  inside  extension,  the 
exhaust  column  encountered  the  walls  of  the  stack  3^s  in. 
from  the  top  while  in  run  No.  29  with  the  9-in.  inside  ex- 
tension, the  exhaust  missed  the  stack  by  '4  in.  at  the  top. 

In  Table  II,  group  B,  is  given  further  information  as  to 
the  operating  conditions,  together  with  some  of  the  results 
obtained,  particularly  with  reference  to  running  time,  as 
shown  in  column  No.  15.  The  draft  effort  absorption  re- 
quired to  draw  the  combustion  gases  and  air  through  the 
different  sections  of  the  boiler,  as  shown  in  columns  No.  18, 
19  and  20,  are  values  of  peculiar  interest. 

Attention  should  be  directcxl  to  the  increase  in  the  ton- 
nage of  the  train  after  the  first  test  was  made  with  nozzle 
style  A-1  with  area  equivalent  to  a  75^-in.  diameter  circle. 
With  the  same  train  tonnage  as  formerly  used,  it  was  neces- 
sary frequentl}-  to  apply  the  brakes  to  restrict  the  speed. 
In  succeeding  runs  with  this  same  size  nozzle,  the  tonnage 
was  increased  until,  for  runs  No.  26  to  29,  inclusive,  the 
tonnage  was  639.5  and  640.1,  whereas  the  tonnage  had  l)een 
averaging  slightly  above  600  tons. 

From  a  review  of  the  data  relating  to  the  length  of  the 
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/4rga  '  44  32     (Appror  Eqvif  h  7^  Diam.  Circle)      Sec  *)on  A-B. 
Fig.  10— Waffle  iron  Nozzle  A-3 


Section  C-D. 


inside  extension,  the  conclusion  is  reached  that  the  best 
results  are  obtained  from  the  263^-in.  inside  extension.  It 
was  also  observed  that  the  best  draft  conditions  cannot  be 
obtained  unless  the  exhaust  strikes  the  stack,  and  that  the 
draft  conditions  are  improved  as  the  point  of  contact  with 
the  stack  occurs  about  38  in.  from  the  top,  which  is  ecjual 
to  approximately  70  per  cent  of  the  length  of  the  stack. 

The  introduction  of  the  annular  nozzle,  style  A-1,  gave 
considerably  Ijetter  performance  than  the  former  standard 
nozzle,  as  it  was  found  possible  to  operate  this  nozzle  with 
an  area  equivalent  to  a  V/2-\n.  diameter  circle,  and  when 
used  in  conjunction  with  a  22-in.  diameter  stack  and  a 
26>^-in.  inside  e.xtension,  a  draft  of  10.39  in.  of  water  was 
obtained,  with  a  draft  efficiency  of  0.046,  as  compared  with 
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Table  I 


Stack 


Nozzle 


-         ,■< 

f 

^ 

Pressure. 

Dra 

it,   in.   water 

t  Exhaust 

Length 
side  exten- 
sion, in. 

Act'l  or 

*  Style 

!b.  p 

er  sq.  in. 

N 

jet  striking. 

Run  No. 

in 
Diam..iu. 

cquiv. 
diam.,  in. 

and  diam. 
bridge 

.\rea 

Speed,  M.  P 

.  H. 

Boiler 

> 
Exhaust 

Front  end 

.Back 
of  baffle 

Firebox 

t  Draft 
efficiency 

in.  fr»m 
top  of  stl;. 

1 

- 

3 

4 

0 

6 

/ 

8 

9 

10 

11 

12 

13 

14 

Gboup  a — Comparison  of  Bridge 

^^•D  No    Bridge 

IN    StD. 

Nozzles  (E 

XHAUST  Stand  12  in.  in  Diam.) 

17 

18 

26"., 

/ 

^H 

35.86 

33.0 

192.5 

iO.94 

8.91 

7.25 

1.32 

.029 

—     1?8 

18 

18 

26  ^, 

7 

S  none 

38.48 

30.2 

187.4 

8.13 

6.34 

5.10 

1.12 

.028 

Top 

11 

18 

U'A 

7 

^^ 

33.86 

27.8 

194.4 

7.83 

7.00 

5.86 

1.40 

.032 

—  3  7/16 

10 

18 

UVa 

7 

S  none 

38.48 

29.4 

192.8 

7.68 

6.51 

5.34 

1.34 

.030 

—       3/16 

14-15 

18 

9 

7 

f  ^ 

35.86 

31.3 

194.4 

9.81 

7.60 

6.28 

1.28 

.028 

—  3   11/Li 

16 

18 

9 

7 

S  none 

38.48 

30.5 

193.6 

7.63 

6.58 

5.40 

1.10 

.031 

—  2'i 

Gro 

UP  B— Co 

MPARISON    OF 

Length  of  Inside 

Stack  E.xtensions  (Ex 

HAUST  Stand 

12    IN.    IN 

Diam.) 

17 

18 

26^ 

7 

SH 

35.86 

33.0 

192.5 

10.94 

8.91 

7.25 

1.32 

.029 

—  IH 

M-15 

18 

9 

/ 

SH 

35.86 

31.3 

194.4 

9.81 

7.60 

6.28 

1.28 

.028 

—  3   11/lS 

19 

IS 

26^4 

/ 

A-1 

36.59 

33.5 

195.1 

11.82 

10.10 

8.15 

1.40 

.031 

43H 

20 

IS 

9 

7 

A-1 

36.59 

33.3 

194.7 

10.25 

8.04 

6.44 

1.23 

.028 

Top 
29^ 

21-22 

22 

26y, 

7'/2 

A-1 

44.38 

33.5 

193.8 

8.13 

10.39 

8.63 

1.68 

.046 

30-31 

22 

9 

7J4 

A-1 

44.38 

32.7 

191.9 

8.81 

9.82 

8.03 

1.25 

.040 

-  y* 

36-27-28 

26  Strt. 

26  K. 

7^ 

A- 1 

44.38 

31.0 

194.6 

6.00 

7.95 

6.49 

1.25 

.048 

3>i 

29 

26  Strt. 

9 

7/, 

A-1 

Gro 

44.38 
UP  C— 

32.0 
Comparison 

OP 

194.5 
Sizes  of 

6.32 
Standard 

7.01 
Nozzles 

5.81 

l.OS 

.040 

—     'A 

17 

18 

26^ 

7 

5H 

35.86 

33.0 

192.5 

10.94 

8.91 

7.25 

1.32 

.029 

—    1^8 

5 

18 

26/. 

7% 

S  none 

44.18 

25.7 

170.0 

6.50 

6.10 

4.97 

1.34 

.034 

21 -4 

2 

18 

26% 

8 

SH 

47.26 

29.0 

185.9 

6.44 

7.36 

5.98 

1.58 

.041 

2   11/U 

•  Standard  nozzles  designated  by  the  letter  "S";  -Nnnular  nozzles  by  the  letter    "A"    followed    by    a    number    identifving   the    particular    type    of   nozzi* 
employed. 

+  Draft  efficiency  equals  draft  in  pounds  divided  by  exhaust  pressure.  t  Exhaust  missing  the  top  of  the  stack  is  indicated  by  negative  values. 


T.\ble   II 

Runnins 

nne,  hr*. 

T 

rain 

..A 

Per  cent  total  dra fl 

required 

Water 

Equiv.  evap. 
per  sq.  ft. 
h.  s.  per  hr. 

Run  No. 

t 

No.  cars 

Tons 

Under  diaphra 

gm 

Througii  tubes      Th 

' — \ 

rom;ii  fire 

I'liunds 

Ten 

p..  deg 

'.r: 

1 

15 

16 

17 

18 

19 

JO 

J4 

25 

26 

Gro 

UP  A — Comparison  of  Bridge 

AND  No    Bridge 

IN   Std. 

Nozzles  (Exhaust  Stand  12  ix. 

iX    Dl\M.J 

17 

.40 

9 

600.5 

18.6 

66.6 

14.S 

21,925 

57.0 

13.69 

18 

.43 

9 

600.5 

19.5 

62.8 

17.7 

23.700 

55.0 

13.78 

11 

.50 

9 

602.9 

16.3 

63.7 

20.0 

23,775 

51.5 

11.93 

10 

.45 

9 

602.9 

18.0 

61.5 

20.5 

22,950 

53.0 

12.78 

14-15 

.43 

9 

602.9 

17.4 

65.6 

17.0 

24.887 

56.0 

14.32 

16 

.45 

9 

602.9 

17.9 

65.3 

16.8 

22,925 

56.0 

12.73 

Group  B — Co 

MPARISON    OF 

Length  of  Inside 

Stack  Extensions  (Exhaust  Stand 

12  IN.  IX 

Diam.) 

17 

.40 

9 

600.5 

18.6 

66.6 

14.8 

21,925 

57.0 

13.69 

14-15 

.43 

9 

602.9 

17.4 

65.6 

17.0 

24,887 

56.0 

14.32 

19 

.43 

9 

600.5 

19.3 

66.8 

13.9 

22,700 

55.0 

13.21 

20 

.40 

10 

605.1 

19.9 

64.8 

15.3 

21,750 

54.0 

13.61 

21-22 

.39 

10 

605.1 

16.9 

66.8 

16.3 

22,950 

52.0 

14.59 

30-31 

.41 

12 

618.1 

18.3 

68.9 

12.8 

24.775 

54.0 

14.96 

06-27-28 

.42 

12 

640.1 

18.3 

65.8 

15.9 

21.958 

60.7 

12.92 

29 

.42 

12 

639.5 

17.1 

67.9 

15.0 

22,100 

60.0 

13.10 

Group  C— 

-Co  .MPARISON 

OF 

Sizes  of 

Standard  Nozzles 

- 

17 

.40 

9 

600.5 

18.6 

66.6 

14.8 

21,925 

57.0 

13.69 

5 

.57 

16 

618.2 

18.5 

59.5 

22.0 

2 

.47 

16 

618.2 

18.7 

59.8 

21.5 

.... 

Table  III — Comparison  of 

Nozzle  Styles  and  Sizes  op 

Stacks 

Stack 

Nozzle 

• 

A 

A. 

Prp'cciif* 

'nr'>^*'      i.i      ,.-..*A» 

t  Exhaust 

jet  striking 

in.  from 

top  of  stk 

i   .'' 

r 

Length 
inside  exten 
.in.   sion,  in. 

Act'l  or 

Stvio 

\ 

lb.  pe 

03U  t  ^( 

r  sq.  in. 

1  '1  .r 

*        J    ■            * 

and  d 
brid 

. 

Back 
of  baffle 

+  r> tt 

Run  No. 

Diam 

CQUIV. 

diam.,  in. 

inm, 
gc 

Area 

Speed.  M.  P 

.  H. 

Boiler 

Exhaust      Front  end 

Firebox      efficiency 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

5 

13 

26  J4 

7/, 

S  none 

44.18 

25.7 

170.0 

6.50 

6.10 

4.97 

1.34 

.034 

21 5i 

21-22 

22 

26/, 

7 /a 

A-1 

44.38 

33.5 

193.8 

8.13 

10.39 

8.63 

1.68 

.046 

29H 

23 

26 

26/, 

7/, 

A-1 

44.38 

30.0 

191.0 

6.17 

8.31 

7.04 

1.25 

.048 

—     Vi 

26-27-28 

26  S 

t:t.      26/, 

7J4 

A-1 

44.38 

31.0 

194.6 

6.0O 

7.95 

6.49 

1.25 

.048 

IVt. 

39-40* 

24 

26/, 

7/, 

A-2 

44.39 

32.1 

197.4 

6.97 

10.15 

8.56 

1.59 

.052 

39  V» 

41-42' 

24 

26% 

7/, 

A-3 

44.32 

32.1 

192.1 

7.57 

11.52 

9.51 

1.57 

.055 

35  7/16 

68-69 

24 

26/, 

7/, 

A-3 

44.32 

31.8 

199.5 

8.12 

11.94 

9.77 

1.58 

.053 

39H 

43* 

24 

26y2 

7/, 

A-4 

44.22 

32.1 

200.0 

9.29 

11.70 

9.64 

2.11 

.045 

35  9/16 

72-73" 

24 

26yi 

7J4 

A-4a 

44.23 

32.0 

200.1 

9.00 

12.79 

10.50 

2.04 

.051 

35^ 

64-65 

20 

26^ 

7/, 

A-5 

44.26 

31.9 

195.7 

7.90 

8.77 

7.39 

1.51 

.040 

42^ 

54-55 

22 

26J4 

7% 

A-5 

44.26 

31.9 

195.3 

8.77 

9.74 

8.24 

1.74 

.040 

—       3/16 

47-49 

26 

26/, 

7% 

A-5 

44.26 

29.9 

194.2 

7.01 

8.79 

7.36 

1.70 

.045 

—  2^ 

66 

20 

26}^ 

7V2 

A-6 

44.32 

31.6 

196.1 

9.07 

9.91 

8.37 

1.54 

.039 

—       3/16 

52-53 

22 

26^ 

7/, 

A-6 

44.32 

32.0 

196.8 

8.79 

10.20 

8.50 

1.69 

.042 

—  2   1/16 

50-51 

26 

26  VI 

7V2 

A-6 

44.32 

31.2 

195.8 

7.72 

9.29 

7.85 

1.74 

.043 

—  4^ 

56-57 

26 

26  J4 

7/, 

A-8 

44.12 

31.3 

197.0 

8.38 

10.75 

8.96 

1.70 

.046 

41   5/16 

58-59-60 

26 

26Vi 

TVa, 

A-9 

47.35 

30.4 

195.0 

6.16 

7.87 

6.72 

1.45 

.046 

—     /i 

61-62 

26 

26^4 

7fi 

A-10 

47.12 

30.2 

195.8 

5.36 

7.65 

6.58 

1.47 

.051 

—  m 

•  Flare  of  stack  increased  on  these  runs. 

X  Exhaust  missing  the  top  of  the  stack  is  indicated  by  negative  values. 


t  Draft  efficiency  equals  draft  in  pounds  divided  by  exhaust  pressure. 


Table  IV — Comparison  of  Nozzle  Styles  and  Sizes  of  Stacks 


Train 


Per  cent  total  draft  required 

K 


Run  No. 
1 

5 

21-22 

23 

26-27-28 

39-40 

41-42 

68-69 

43 
72-73 
64-65 
54-55 
47-49 

66 
52-53 
50-51 
56-57 
58-59-60 
61-62 


Running 
time,  hrs. 

15 

.37 
.39 
.45 
.42 
.42 
.42 
.40 
.42 
.40 
.41 
.40 
.44 
.40 
.39 
.42 

.4: 

.4? 
.42 


No.  cars 
16 

16 

10 

1 

1 

1 

1 

1 

1 

1 

1 

1 
and  14 

\A 

1 

1 

1 
and  14 

14 


15 


15 


Tons 

17 

618.2 
605.1 
637.4 
640.1 
628.2 
629.7 
635.2 
653.1 
635.2 
624.1 
634.8 
632.2 
624.1 
627.6 
628.0 
634.3 
632.7 
611.5 


Under 
diaphragm 

18 

18.5 
16.9 
15.3 
18.3 
15.7 
17.4 
18.2 
17.6 
17.8 
15.6 
15.4 
16.2 
15.6 
16.7 
15.5 
16.6 
14.6 
13.9 


Through 
tubes 

19 

59.5 
66.8 
69.7 
65.8 
68.7 
69.0 
68.6 
64.4 
66.2 
67.1 
66.8 
64.5 
68.9 
66.7 
65.7 
67.6 
66.9 
66.9 


Through 
fire 

20 

22.0 
16.3 
15.0 
1S.9 
IS. 6 
13.6 
13.2 
18.0 
16.0 
17.3 
17.8 
19.3 
15.5 
16.6 
18.8 
15.8 
18.5 
19.2 


N'acuum  between  nozzle  ports, 
in.  water  (see  Fig.  18) 


Water 


21 


22.41 

18.71 

17.36 

22.89 

20.08 

11.15 

10.77 

9.21 

8.53 

9.90 

9.35 

12.12 

7.76 

7.66 


B 

22 


24.83 
18.33 
19.59 
31.62 
20.76 
15.04 
12.42 
11.87 
10.86 
12.03 
10.67 
14.55 
9.83 
10.77 


C 

23 


19.21 
16.63 
20.47 
24.44 
19.69 
13.58 
10.77 

8.98 
10.67 
10.28 

9.35 
13.29 

8.99 

9.80 


/ 

Temp., 
deg.  Y. 

i:.quiv.  cv 

per  sq.  f 

Pounds 

h.  s.  per  1 

24 

25 

26 

22!9S6 

510 

14^59 

23,925 

52.5 

13.32 

21,958 

60.7 

12.92 

22,975 

64.0 

13.41 

23,125 

64.0 

13.50 

23,025 

69.0 

14.25 

22,650 

63.0 

13.40 

20.963 

69.3 

12.96 

22,425 

69.5 

13.54 

23,238 

66.5 

14.23 

22.938 

69.5 

12.88 

22,175 

70.0 

13.70 

21,700 

69.8 

13.58 

21,788 

69.0 

12.83 

23,200 

68.0 

13.84 

21,367 

66.S 

12.4S 

21,300 

66.3 

12.43 
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a  iiraft  of  8.91  in.  of  water  and  a  draft  efficiency  of  0.029, 
tile  best  results  secured  from  a  7 -in.  diameter  standard  nozzle 
with  a  ^-in.  bridge.  This  initial  favorable  showing  of  the 
ar.nular  type  nozzle  led  to  further  developments  of  the  design, 
which  will  be  introduced  later. 

rOMPARISON  OF  ST.4NDARD  NOZZLES  OF  DIFFERENT  SIZES 

Group  C  in  Table  I  shows  a  comparison  of  the  results 
of  different  sizes  of  standard  nozzles,  which,  while  not  of 
particular  interest  in  connection  with  improvement  in  the 
performance  of  the  locomotive,  suggests  the  limitations  that 
would  have  been  encountered  had  development  been  re- 
stricted to  the  standard  type  of  nozzle.  The  highest  draft 
efficiency  obtained  from  the  standard  nozzles  was  with  the 
8-in.  diameter  nozzle  with  a  ^-in.  bridge,  where  a  draft 
efficiency  of  0.041  was  secured,  but  it  is  observed  in  secur- 
ing this  draft  efficiency  that  the  draft  itself  was  too  low 
(7.36  in.  of  water)  for  the  successful  performance  of  the 
locomotive. 

The  results  of  run  No.  5  give  the  performance  of  the 
7^ -in.  standard  nozzle  without  a  bridge,  used  in  connec- 
tion with  an  18-in.  stack  and  26^-in.  inside  extension, 
from  which  a  draft  of  6.10  in.  of  water  and  a  draft  effi- 
ciency of  0.034  were  obtained.  From  these  results,  when 
contrasted  with  the  results  obtained  from  nozzle  style  A-1 
with  area  equivalent  to  a  7^-in.  diameter  circle  (group  B, 
runs  No.  21-22),  where  a  draft  of  10.39  in,  of  water  and 
a  draft  efficiency  of  0.046  were  secured,  the  value  of  the 
annular  type  nozzle  becomes  apparent.  The  exhaust  stack 
diagrams  for  these  runs  are  shown  in  Figs.  5  and  7.  In 
Fig.  5  it  will  be  noticed  that,  for  run  No.  5  with  the  stand- 
ard 7J^-in.  nozzle,  the  exhaust  column  was  striking  21^ 
in.  from  the  top  of  the  stack.  In  Fig.  7  for  runs  No.  21-22, 
the  exhaust  column  was  striking  29J^  in.  from  the  top  of 
the  stack,  which  shows  there  was  a  similar  relationship 
between  the  exhaust  column  and  the  stack,  and  further  leads 


diameter  circle  were  used,  and  where  in  each  instance  265/^- 
in.  inside  stack  extensions  were  employed.  The  results  from 
run  No.  5,  in  which  the  locomotive  was  equipped  with  an 
18-in.  diameter  stack  and  a  7^-in.  standard  nozzle  with- 
out a  bridge,  are  shown  in  the  first  line  of  the  table  for 
comparison  with  the  other  combinations  of  annular  nozzles 
and  stacks.  The  results  of  runs  No.  21-22  are  again  shown 
to  afford  further  comparisons.  During  run  No.  23,  a  26-in. 
diameter  stack  was  used  with  the  same  inside  extension  and 
size  of  nozzle  as  used  in  runs  No.  26-27-28,  where  a  26-in. 
diameter  straight  stack  was  employed.  With  the  standard 
taper  stack  the  draft  obtained  was  slightly  improved,  while 


Area' 44. 2Z    (Apprvx  fqa/i^  /o  7/  Ofom  Circ/e 
Fig.  12 — Annular  Nozzle  A.4 


Sec^'ion  >I-B. 


^^-J 


Pig-    11— Exhaust   Stack    Diagrams    for    Runs    68,    69-70,   71,   72,   73 

and  74 

to  the  conclusion  that  the  marked  difference  in  draft  results 
was  due  directly  to  the  special  type  of  annular  nozzle  used. 

COMPARISON   OF   STYLES   OF   NOZZLES   AND   SIZES   OF   STACKS 

In  consideration  of  data  already  presented  the  conclusion 
was  reached  that  the  standard  nozzle  gives  the  best  results 
when  used  with  a  ^-in.  bridge,  and  further  that  the  best 
draft  conditions  were  obtained  when  a  26^-in.  inside  ex- 
tension was  used.  An  effort  will  now  be  made  to  further 
consider  how  draft  conditions  are  affected  by  the  diameter  of 
the  stack  and  the  particular  type  or  style  of  nozzle  used. 
For  this  purpose.  Table  III  has  been  prepared  in  which, 
with  but  two  exceptions,  only  nozzles  equivalent  to  a  7^-in. 


the  draft  efficiency  under  each  condition  was  identical, 
which  leads  to  the  conclusion  that  no  advantage  was  gained 
by  using  the  straight  stack.  The  exhaust  stack  diagrams 
for  these  two  sets  of  runs  is  shown  in  Fig.  7. 

The  satisfactory  results  from  nozzle  style  k-\  encour- 
aged further  investigation  along  this  line,  and  nozzle  st}'ls 
A-2  was  developed.  This  is  illustrated  in  Fig.  8.  It  should 
be  noted  that  the  center  opening  shown  in  this  drawing  is 
provided  to  accommodate  a  central  blower  pipe  and  is  not 
a  nozzle  port. 

The  theory  followed  in  designing  these  nozzles  on  a  larger 
external  circle  with  the  exhaust  opening  divided  into  an- 
nular ports,  was  to  afford  greater  opportunity  for  the  cn- 
trainment  of  the  combustion  gases  by  increasing  the  ex- 
ternal surface  of  the  exhaust  column  which  is  exposed  for 
contact  with  the  gases.  Hence,  in  the  design  of  nozzle  style 
A-2  it  was  constructed  on  a  14-in.  external  circle,  which  is 
two  inches  larger  than  that  of  nozzle  style  .^-1 .  Furthermore, 
the  annular  ports,  instead  of  conforming  in  shape  to  a 
vertical  section  through  a  frustum  of  a  cone,  have  been 
provided  with  side  or  wing  extensions.  The  shape  of  the 
ports  in  this  nozzle  suggested  the  name  "waffle  iron"  nozzle, 
by  which  it  is  now  generally  known.  The  14-in.  diam-  ' 
eter  nozzle  was  constructed  so  it  could  be  applied  to  the 
l2-in.  diameter  exhaust  stand  installed  before  run  No.  12 
was  made. 

Waffle  iron  nozzle  style  A-2  was  used  with  a  24-in.  diam- 
eter stack  on  runs  No.  39-40.  Ver}-  satisfactory  results 
were  obtained  from  this  combination;  the  draft  in  the  front 
end  averaged  10.15  in.  of  water  and  the  draft  efficiency 
was  0.052.  The  exhaust  stack  diagrams  for  these  runs  are 
shown  in  Fig.  9.  In  both  of  these  runs  the  exhaust  was 
striking  well  down  in  the  stack,  averaging  .^95/g  in.  from 
the  top. 

A  further  development  of  the  annular  nozzle  is  waffle 
iron  nozzle  style  A-3,  shown  in  Fig.  10.  This  nozzle  is 
identical   with   style   A-2   in  ever}-   respect   except  that  the 
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outside  top  surface  of  the  nozzle  is  cored  out  between  the 
annular  ports.  This  was  done  for  the  i)urpose  of  provid- 
ing additional  opj)ortunity  for  entraining  the  smoke  box 
gases  l>etween  the  exhaust  ports.  That  there  was  an  en- 
training action  at  the  top  surface  of  the  nozzle  was  demon- 
strated by  the  abrasive  action  of  the  cinders  upon  the  sur- 
face of  the  nozzle  between  the  ports.  The  intensity  of  the 
vacuum  between  the  exhaust  jjorts  is  shown  in  Table  1\, 
columns  No.  21,  22  and  23. 

The  results  ol)tained  from  the  use  of  nozzle  style  A-3, 
in  ccmbination  with  a  24-in.  diameter  stack  and  a  265j-in. 
inside  extension,  are  shown  as  the  average  of  runs  No.  41- 
42  and  as  an  average  of  runs  No.  68-69.  In  the  results 
from  runs  No.  41-42,  attention  should  be  directed  to  the 
relation  between  exhaust  pressure  and  draft;  the  former  is 
7.57  Uj.  j)er  sq.  in.  and  the  latter  11.52  in.  of  water,  producing 
a  draft  efficiency  of  0.055.  These  results  might  be  com- 
pared with  those  obtained  from  the  locomotive  while 
ecjuipped  with  the  standard  front  end  arrangement,  where 
the  exhaust  pressure  for  run  No.  17.  Table  I  was  10.94 
lb.  per  sq.  in.  while  the  draft  was  8.91  in.  of  water  and 
the  draft  efficiency  only  0.029.  The  results  from  runs  No. 
68-69.  which,  except  for  a  difference  in  the  stack  flare, 
had  the  same  front  end  e(|uipment  as  used  in  runs  No. 
41-42,  varied  slightly  from  the  results  of  runs  No.  41-42; 
the  draft  and  exhaust  jjressure  are  both  slightly  higher  and 
the  draft  efficiency  slightly  lower.  The  exhaust  stack  dia- 
grams for  runs  No.  41-42  are  shown  in  Fig.  9,  and  for 
runs  No.  68-69  in  Fig.  11.  In  both  instances,  the  exhaust 
was  striking  well  down  in  the  stack,  a  distance  of  35  7/16 
in.  from  the  top  for  runs  No.  41-42,  and  39^8  in.  for  runs 
No.  68-69. 

The   successful    results   obtained    from    nozzle   stvle    A-3 


h-*d 


/*/»<7-  44  2S    fAopror.  Bjut*  to  7j  Diam.  Circle)      Sec f ion  ^-B         Section  C-D. 
Fig.  13 — Plain   Annular   Nozzle  A-4a 

raised  the  quest.cn  as  to  whether  the  same  satisfactory  re- 
sults might  net  be  obtained  from  the  same  type  of  nozzle 
with  i)lain  annular  ports,  and  nozzle  style  A-4  was  im- 
provised for  this  comparison.  This  nozzle,  which  is  illus- 
trated in  Fig.  12.  was  cast  off  of  the  same  pattern  as  nozzle 
style  A-3  and  the  ports  straightened  by  machining  off  ex- 
cess metal  entering  within  the  bounds  of  the  shajje  of  the 
opening  desired.  Plates  were  then  applied  to  bring  the 
openings  to  the  size  desired.  This  nozzle  was  used  in  run 
No.  43  with  the  same  stack  combination  as  used  in  con- 
nection with  waffle  iron  nozzle  style  A-3.  While  as  satis- 
factory draft  conditions  were  obtained,  the  average  exhaust 
pressure  was  increased,  resulting  in  a  reduction  in  draft 
efficiency  as  compared  with  that  obtained  from  nozzle  style 
A-3.  As  both  nozzles  had  the  same  free  opening,  there 
appeared  no  reason  for  increased  exhaust  pressure,  unless 
the  inwardly  projecting  edges  of  the  plates  used  to  restrict 
tlie  Tiorts  to  the  dimensions  required  offered  an  increase  in 


resistance  to  the  passage  of  the  exhaust,  a  condition  which 
may  be  considered  quite  probable.  It  will  be  observed  in 
Fig.  9  that  the  exhaust  jet  delivered  by  nozzle  style  A-4 
was  striking  the  stack  at  approximately  the  same  position 
as  in  run  No.  42,  which  run  produced  some  of  the  b.^st 
results  obtained. 

In  a  further  effort  to  demonstrate  the  results  that  mis^ht 
be  obtained  from  a  plain  annular  exhaust  port  opening, 
nozzle  style  A-4a  was  cast  with  plain  annular  ports,  as 
shown  in  Fig.  13.  This  nozzle  featured  in  runs  No.  72-73 
and  gave  excellent  results  with  respect  to  draft,  but  the  hiLjh 
draft  was  accompanied  Ijy  a  high  exhaust  pressure,  whiih 
resulted  in  a  lower  draft  efficiency  than  was  obtained  from 
waffle  iron  nozzle  style  A-3.  The  exhaust  stack  diagram 
is  shown  in  Fig.  11,  where  it  is  observed  tliat  the  exhaust 
is  striking  the  stack  an  average  distance  of  35J^-in.  from 
the  top,  a  location  for  striking  from  which  the  best  draft 
conditions  have  been  obtained.  It  is  difficult  to  reconcile 
the  difference  in  exhaust  pressure  experienced  with  the 
plain  annular  nozzle  as  comjjared  with  the  waffle  iron  nozzle, 
style  A-3,  since  the  latter  is  more  irregular  in  contour  and 
it  seems  would  naturally  offer  more  surface  resistance  to 
the  passing  of  the  exhaust. 

(2"o  he  Concluded.) 


THE  MEANING  OF  W.  S.  S. 

By  Jack  Cutler 

^^^ — Means  We  will  win  this  war. 

A. — America  we  are  fighting  for. 

R. — la  for  Right  for  which  we  stand. 

S. — Is  for  Safety  on  sea  or  land. 
A. — For  our  Army  which  never  failed. 
V. — For  Victory  which  soon  will  be  hailed. 
I. — For  Indej)endence,  America's  aim. 
N. — For  our  Navy  of  very  great  fame. 
G. — Is  for  Glory  which  heroes  attain. 

S. — Is  for  Ships  which  are  sailing  around. 

T. — Is  for  Tears  in  many  homes  found. 

A. — For  our  Allies  who  will  help  win  this  war. 

M. — For  the  Mothers  who  will  grieve  no  more. 

P. — Means  Peace  for  one  and  all. 

S. — Is  for  a  Sound  of  the  liberty  call. 

— Pioneer  Bulletin. 


Mech.^xical  L.\b(>r-S.\vers  on  French  Railway. — 
Le  Genie  Civil  says  that  the  Orleans  Railway,  feeling  the 
shortage  of  labor,  has  successfully  adopted  mechanical  clean- 
ing devices  both  for  railway  cars  and  hired  cabs,  in  addi- 
tion to  vacuum  cleaners.  Various  forms  of  revolving 
brushes  driven  at  a  speed  of  from  500  to  800  r.  p.  m., 
'.hrouffh  flexible  shafts  by  electric  motors  of  1-3  to  1-2  hp.,  are 
employed,  the  apparatus  as  a  whole  being  slung,  according 
to  requirements,  from  various  kinds  of  portable  attachments, 
with  the  aid  of  springs  and  counterweights. 

Daily  Locomotive-Miles  on  English  Railways. — 
.\  daily  run  of  nearly  400  miles  is  the  performance  of  a  lo- 
comotive operating  Ijetween  London  and  Liverpool,  accord- 
ing to  the  Railway  Gazette,  London.  The  trains  in  both 
directions  are  exceedingly  heavy  ones  and  long  distances 
are  run  without  stopping.  The  interval  between  the  out  and 
home  journeys  is,  comparatively  speaking,  a  short  one.  It 
is  stated  that  this  is  but  one  instance  of  many,  and  until 
comparatively  recently  there  were  cases  of  the  same  loco- 
motive and  enginemen  working  from  Manchester  to  London, 
a  distance  of  183.5  miles,  and  from  Leeds  to  London, 
220.5  miles,  and  back  as  a  daily  trip. 


Railroad  Administration  Activities 

Administration's   Policy  Outlined;    Interchange  In- 
spection; Safety  Work;  Orders  of  Regional  Directors 


D^i^'IXG  the  mcnth  the  D'r.ctcr  General  has  Leen  in 
l)ccr  health  and  has  found  it  necessary  to  arrange  to 
spend  the  summer  at  \\'hite  Sulphur  Springs,  \d.  Al- 
tlicugh  he  will  huve  an  office  at  that  point  he  will  make  fre- 
<iuent  trips  to  \\'ashingtcn  to  oversee  the  work  which  he 
has  detailed  to  his  staff.  In  his  absence,  Walker  D.  Hines, 
assistant  director  general  of  railroads,  will  be  in  full  charge. 
Federal  managers  have  been  appointed  to  take  charge  of 
each  property.  The  federal  managers  report  to  the  regional 
directors,  each  of  whom  has  a  departmental  organization  of 
his  own. 

THE   POLICY  OF   THE   RAILROAD   ADMINISTRATION 

On  June  15  the  Director  General  gave  out  the  following 
.'igned  statement  of  the  policy  of  the  Railroad  Administra- 
tion: 

"The  policy  of  the  United  States  Railroad  Administration 
has  been  formed  and  shaped  by  a  desire  to  accomplish  the 
following  j)urposes  which  are  named  in  what  I  conceive  to 
l;e  the  order  of  their  importance: 

"First,  the  winning  of  the  war,  which  includes  the  prompt 
movement  of  the  men  and  the  material  that  the  government 
requires.     To  this  everything  else  must  be  subordinated. 

"Second,  the  service  of  the  public,  which  is  the  purpose 
for  which  the  railwajs  were  built  and  given  the  privileges 
accorded  them.  This  implies  the  maintenance  and  improve- 
ment of  the  railroad  properties  so  that  adequate  transpor- 
tation facilities  will  be  provided  at  the  lowest  cost,  the  ob- 
ject of  the  government  being  to  furnish  service  rather  than 
to  make  money. 

"Third,  the  promotion  of  a  spirit  of  sympathy  and  a  bet- 
ter understanding  as  l)etween  the  administration  of  the  rail- 
ways and  their  two  million  employees,  as  well  as  their  one 
hundred  million  patrons,  which  latter  class  includes  every 
individual  in  the  nation,  since  transportation  has  become  a 
l)rime  and  universal  necessity  of  civilized  existence. 

"Fourth,  the   application  of  sound  economies,   including: 

(a)  The  elimination  of  superfluous  expenditures. 

(b)  The  payment  of  a  fair  and  living  wage  for  services  ren- 

de'ed  and  a  just  and  prompt  compensation  for  in- 
juries received. 

(c)  The  purchase  of  material  and  equipment  at  the  lowest 

prices  consistent  with  a  reasonable  but  not  an  exces- 
sive profit  to  the  producer. 

(d)  The  adoption  of  standardized  equipment  and  the  intro- 

duction of  approved  devices  that  will  save  life  and 
labor. 

(e)  The  routing  of  freight  and  passenger  traffic  with  due 

regard  to  the  fact  that  a  straight  line  is  the  shortest 
distance  between  two  points. 

(f)  The  intensive  employment  of  all  equipment  and  a  care- 

ful record  and  scientific  study  of  the  results  obtained, 
with  a  view  to  determining  the  comparative  efficiency 
secured. 
"The  development  of  this  policy  will,  of  course,  require 
time.     The  task  to  which  the  Railroad  Administration  has 
addressed  itself  is  an  immense  one.      It  is  as  yet  too  early 
to  judge  of  the  results  obtained,  but   I  believe  that  great 
progress  has  been  made  toward  the  goal  of  our  ideals.     All 
those  who  have  had  a  share  in  this  great  work,  including 
especially  the  members  of  my  staff  and  the  officers  and  em- 
ployees  cf   the   raHwavs.    have   shown    intelligence,   public 
spirit,  loyalt}  and  enthusiasm  in  dealing  with  problems  that 


have  already  been  solved  and  attacking  those  that  stiil  await 
solution. 

'With  their  continued  co-operation,  I  feel  assured  of  a 
future  in  which  the  lessons  of  our  accumlating  experience 
will  be  effectively  employed  to  humanize  the  science  of  rail- 
roading and  negative  the  idea  that  corjxjrations  have  no 
souls.'" 

INTERCHANGE  INSPECTION 

To  the  end  that  interchange  inspection  work  may  not  lie 
duj)licated  under  government  operation  of  railroads,  so  that 
more  repair  work  will  result,  the  Division  of  Oiieration  has 
ordered,  in  Circular  Xo.  7 : 

1.  That  joint  arrangements  shall  be  made  to  prevent 
such  duplication  in  inspection  by  arranging  all  inspection 
forces  at  mterchange  points  with  a  head  or  chief  joint  in- 
spector as  conditions  require,  to  suf^erA'ise  the  forces  and  see 
that  inspection  and  repairs  are  properly  made  to  cars. 

2.  Present  M.  C.  B.  Rule  Xo.  2  is  modified  as  follows: 

(a)  Loaded  cars  offered  in  interchange  (excej)t  those  hav- 
ing defective  safety  applicances)  must  be  accepted  by  the 
receiving  line,  which  may  either  run,  repair  or  transfer  lad- 
ing from  car. 

(b)  The  repairs  to  car  or  transfer  of  lading  is  to  l>e  done 
by  the  railroad  having  facilities  nearest  available.  If  facili- 
ties are  equally  available  by  both  railroads,  the  car  will  be 
moved  to  facilities  located  in  the  direction  car  is  moving. 

o.     If  car  is  shopped  for  repairs  due  to: 

(a)  Old  defects  that  existed  l^fore  car  was  loaded — . 

(b)  Lading  requiring  transfer  or  readjustment  on  account 
of  not  being  in  accordance  with  M.  C.  B.  Loading  Rules — . 

(c)  Overload  requiring  transfer  of  lading — . 

(d)  X'ot  being  within  clearance  dimensions  over  route  it 
is  to  pass — . 

(e)  X'ot  meeting  A.  R.  A.  third  rail  clearance — . 

The  facilities  nearest  to  car  will  be  used  in  making  repairs 
to  car  or  transfer  of  lading. 

4.  Should  the  location  of  facilities  require  a  receiving 
line  to  make  transfer,  the  delivering  line  will  not  Ije  billed 
for  transfer  or  readjustment  of  lading,  but  the  chief  joint  or 
head  inspector  will  make  report  and  forward  to  the  head  of 
the  mechanical  department  of  both  railroads.  The  railroad 
responsible  for  conditions  making  necessary  the  shopping  of 
car  for  old  defects  or  transfer  of  lading,  will  impose  dis- 
cipline for  willful  and  inexcusable  violation  of  M.  C.  B. 
Rules  cf  Interchange  and  Loading,  and  A.  R.  A.  Rules,  the 
same  as  instructed  in  director  general's  Order  X'o.  8,  for 
violation  of  safety  appliance  law. 

5.  Cars  whether  loaded  or  empty  having  safety  appli- 
ance defects  will  have  such  defects  repaired  immediately 
upon  di^covery  and  will  not  be  offered  in  interchange.  If 
necessarv-  to  move  a  car  to  shops  for  repairs  of  safety  appli- 
ance defects,  it  must  be  moved  to  shops  of  the  company  upon 
who.se  line  it  became  defective. 

6.  Empty  cars  offered  in  interchange,  if  in  safe  and 
ser\iceable  condition,  must  be  accepted. 

7.  Bad  order  cars  which  previously  had  been  delivered 
in  bad  order  under  load  must  be  repaired  by  the  road  mak- 
ing transfer,  if  it  has  facilities  and  material;  if  not,  the 
nearest  repair  point  on  any  line,  having  material  and  facili- 
ties, should  make  the  repairs. 

8.  With  the-e  modificat'cns,  owners  must  receive  their 
own  cars  when  offered  home  for  repairs  at  any  point  on  their 
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outside  top  surface  of  the  nozzle  is  cored  out  between  the 
annular  ports.  This  was  done  for  the  purpose  of  provid- 
ing additional  opportunity  for  entraining  the  smoke  box 
gases  between  the  exhaust  ports.  That  there  was  an  en- 
training action  at  the  top  surface  of  the  nozzle  was  demon- 
strated by  the  al)rasive  action  of  the  cinders  upon  the  sur- 
face of  tlie  nozzle  between  the  ports.  The  intensity  of  the 
vacuum  between  the  exhaust  j)orts  is  shown  in  Table  IV, 
columns  Xo.  21,  22  and  2.>. 

'J"he  results  obtained  from  the  use  of  nozzle  stvle  A-3, 
in  combination  with  a  24-in.  diameter  stack  and  a  26^j-in. 
inside  extension,  are  shown  as  the  average  of  runs  Xo.  41- 
42  and  as  an  average  of  runs  Xo.  68-69.  In  the  results 
from  runs  Xo.  41-42,  attention  should  be  directed  to  the 
relation  between  exhaust  |)ressure  and  draft;  the  former  is 
7.57  11).  |)er  sq.  in.  and  the  latter  11.52  in.  of  water,  producing 
a  draft  efficiency  of  0.055.  These  results  might  be  com- 
pared with  those  obtained  from  the  locomotive  while 
etjuipped  with  the  standard  front  end  arrangement,  where 
the  exhaust  pressure  for  run  Xo.  17.  Table  I  was  10.94 
lb.  per  -sq.  in.  while  the  draft  was  8.91  in.  of  water  and 
the  draft  efficiency  only  0.029.  The  results  from  runs  X'o. 
68-69.  which,  except  for  a  difference  in  the  stack  flare, 
had  the  same  front  end  etiuipment  as  used  in  runs  X'^o. 
41-42,  varied  slightly  from  the  results  of  runs  Xo.  41-42; 
the  draft  and  exhaust  j)ressure  are  both  slightly  higher  and 
the  draft  efficiency  slightly  lower.  The  exhaust  stack  dia- 
grams for  runs  Xo.  41-42  are  shown  in  Fig.  9,  and  for 
runs  Xo.  68-69  in  Fig.  11.  In  both  instances,  the  exhaust 
was  striking  well  down  in  the  stack,  a  distance  of  35  7/16 
in.  from  the  top  for  runs  X"o.  41-42,  and  39.)/8  in.  for  runs 
Xo.  68-69. 

The   successful    results   obtained    from    nozzle    stvle    A-3 


/tfwa'44  23    (Appro*  Bjuiv.fo  72  Diom.  Ctrc/e)      Secfion /^-8        SecfionC-D. 
Fig.    13 — Plain   Annular   Nozzle   A-4a 

raised  the  quest. (.n  as  to  whether  the  same  satisfactory  re- 
sults might  net  Ije  obtained  from  the  same  type  of  nozzle 
with  plain  annular  ports,  and  nozzle  style  A-4  was  im- 
provised for  this  comparison.  This  nozzle,  which  is  illus- 
trated in  Fig.  12.  was  cast  off  of  the  same  pattern  as  nozzle 
style  A-3  and  the  ports  straightened  by  machining  off  ex- 
cess metal  entering  within  the  Ixjunds  of  the  shajie  of  the 
oj^ening  desired.  Plates  were  then  api)lied  to  bring  the 
openings  to  the  size  desired.  This  nozzle  was  used  in  run 
Xo.  4.>  with  the  same  stack  combination  as  used  in  con- 
nection with  waffle  iron  nozzle  style  A-3.  While  as  satis- 
factory draft  conditions  were  obtained,  the  average  exhaust 
pressure  was  increased,  resulting  in  a  reduction  in  draft 
efficiency  as  compared  with  that  obtained  from  nozzle  style 
A-3.  .\s  both  nozzles  had  the  same  free  opening,  there 
appeared  no  reason  for  increased  exhaust  pressure,  unless 
the  inwardly  projecting  edges  of  the  plates  used  to  restrict 
the  ports  to  the  dimensions  re(iuired  offered  an  increase  in 


resistance  to  the  passage  of  the  exhaust,  a  condition  which 
may  be  considered  quite  jirobable.  It  will  be  observed  in 
Fig.  9  that  the  exhaust  jet  delivered  by  nozzle  style  A-4 
was  striking  the  stack  at  approximately  the  same  position 
as  in  run  X"o.  42,  which  run  produced  some  of  the  best 
results  obtained. 

In  a  further  effort  to  demonstrate  the  results  that  might 
be  obtained  from  a  plain  annular  exhaust  port  opening, 
nozzle  style  A-4a  was  cast  with  i)lain  annular  ports,  as 
shown  in  Fig.  13.  This  nozzle  featured  in  runs  Xo.  72-73 
and  gave  excellent  results  with  respect  to  draft,  but  the  high 
draft  was  accompanied  by  a  high  exhaust  pressure,  which 
resulted  in  a  lower  draft  efficiency  than  was  obtained  from 
waffle  iron  nozzle  style  A-3.  The  exhaust  stack  diagram 
is  shown  in  Fig.  11,  where  it  is  observed  tliat  the  e.xhaust 
is  striking  the  stack  an  average  distance  of  3578-in.  from 
the  top,  a  location  for  striking  from  which  the  best  draft 
conditions  have  been  obtained.  It  is  difficult  to  reconcile 
the  difference  in  exhaust  pressure  experienced  with  the 
plain  annular  nozzle  as  compared  with  the  waffle  iron  nozzle, 
style  .A-3,  since  the  latter  is  more  irregular  in  contour  and 
it  seems  would  naturally  offer  more  surface  resistance  to 
the  passing  of  the  exhaust. 

{To  be  Concluded.) 


THE  MEANING  OF  W.  S.  S. 

By  Jack  Cutler 

\\'. — Means  We  will  win  this  war. 

-V. — .\nierica  we  are  fighting  for. 

R. — Is  for  Right  for  which  we  stand. 

S. — Is  for  Safety  on  sea  or  land. 
A. — For  our  Anny  which  never  failed. 
V. — For  Victory  which  soon  will  be  hailed. 
I. — For  Independence,  America's  aim. 
X. — For  our  X'avy  of  very  great  fame. 
G. — Is  for  Glory  which  heroes  attain. 

S. — Is  for  Ships  which  are  sailing  around. 

T. — Is  for  Tears  in  many  homes  found. 

A. — For  our  Allies  who  will  help  win  this  war. 

M. — For  the  Mothers  who  will  grieve  no  more. 

P. — Means  Peace  for  one  and  all. 

S. — Is  for  a  Sound  of  the  liberty  call. 

— Pioneer  Bulletin. 


Mech.\xical  Labor-Savers  ox  French  Railway. — 
Le  Genie  Civil  says  that  the  Orleans  Railway,  feeling  the 
shortage  of  labor,  has  successfully  adopted  mechanical  clean- 
ing devices  both  for  railway  cars  and  hired  cabs,  in  addi- 
tion to  vacuum  cleaners.  Various  forms  of  revolving 
brushes  driven  at  a  speed  of  from  500  to  800  r.  p.  m., 
'.hrough  flexil)le  .«;hafts  by  electric  motors  of  1-3  to  1-2  hp.,  are 
employed,  the  apparatus  as  a  whole  being  slung,  according 
to  requirements,  from  various  kinds  of  portable  attachments, 
with  the  aid  of  springs  and  counterweights. 

Daily  Locomotive-^Miles  ox  Exglish  Railways. — 
.-V  daily  run  of  nearly  400  miles  is  the  performance  of  a  lo- 
comotive operating  between  London  and  Liverpool,  accord- 
ing to  the  Railway  Gazette,  London.  The  trains  in  both 
directions  are  exceedingly  heavy  ones  and  long  distances 
are  run  without  stopping.  The  interval  between  the  out  and 
home  journeys  is,  comj)aratively  speaking,  a  short  one.  It 
is  stated  that  this  is  but  one  instance  of  many,  and  until 
comparatively  recently  there  were  cases  of  the  same  loco- 
motive and  enginemen  working  from  Manchester  to  London, 
a  distance  of  183.5  miles,  and  from  Leeds  to  London, 
220.5  miles,  and  back  as  a  daily  trip. 


Railroad  Administration  Activities 

Administration's   Policy  Outlined;    Interchange  In- 
!  spection;  Safety  Work;  Orders  of  Regional  Directors 


Dl'^iXG  ihe  mcnth  the  D'r.ctcr  Gtneral  has  leen  in 
peer  health  iind  has  found  it  necessary  to  arrange  to 
spend  the  summer  at  White  Sulphur  Springs,  Va.  Al- 
though he  will  hi.ve  an  cflice  at  that  point  he  will  make  fre- 
quent tri})s  to  Washington  to  oversee  the  work  which  he 
has  detailed  to  his  staff.  In  his  absence.  Walker  D.  Hines, 
assistant  director  general  of  railroads,  will  be  in  full  charge. 
Federal  managers  have  been  appointed  to  take  charge  of 
each  propert}".  The  federal  managers  report  to  the  regional 
directors,  each  of  whom  has  a  departmental  organization  of 
his  own. 

THE    POLICY   OF    THE    RAILROAD    ADMINISTRATION 

On  June  15  the  Director  General  gave  out  the  following 
signed  statement  of  the  policy  of  the  Railroad  Administra- 
tion: ' 

"The  policy  of  the  United  States  Railroad  Administration 
has  been  formed  and  shaped  by  a  desire  to  accomplish  the 
following  purposes  which  are  named  in  what  I  conceive  to 
be  the  order  of  their  importance: 

"First,  the  winning  of  the  war,  which  includes  the  prompt 
movement  cf  the  men  and  the  material  that  the  government 
requires.     To  this  everything  else  must  be  subordinated. 

"Second,  the  service  of  the  public,  which  is  the  purpose 
for  which  the  railways  were  built  and  given  the  privileges 
accorded  them.  This  implies  the  maintenance  and  improve- 
ment of  the  railroad  properties  so  that  adequate  transpor- 
tation facilities  will  be  provided  at  the  lowest  cost,  the  ob- 
ject of  the  government  being  to  furnish  service  rather  than 
to  make  money. 

"Third,  the  {jrcmotion  of  a  spirit  of  sympathy  and  a  bet- 
ter understanding  as  between  the  administration  of  the  rail- 
ways and  their  two  million  employees,  as  well  as  their  one 
hundred  million  patrons,  which  latter  class  includes  every 
individual  in  the  nation,  since  transportation  has  liecome  a 
prime  and  universal  necessity  of  civilized  existence. 

"Fourth,  the  application  of  sound  economies,  including: 

(a)  The  elimination  of  superfluous  expenditures. 

(b)  The  payment  of  a  fair  and  living  wage  for  services  ren- 

de-ed  and  a  just  and  prompt  compensation  for  in- 
juries received. 

(c)  The  purchase  of  material  and  equipment  at  the  lowest 

prices  consistent  with  a  reasonable  but  not  an  exces- 
sive profit  to  the  producer. 

(d)  The  adoption  of  standardized  equipment  and  the  intro- 

duction cf  approved  devices  that  will  save  life  and 
labor. 

(e)  The  routing  of  freight  and  passenger  traffic  with  due 

regard  to  the  fact  that  a  straight  line  is  the  shortest 
distance  between  two  points. 

(f)  The  intensive  employment  of  all  equipment  and  a  care- 

ful record  and  scientific  study  of  the  results  obtained, 
with  a  view  to  determining  the  comparative  efficiency 
secured. 
"The  develojiment  of  this  policy  will,  of  course,  require 
time.     The  task  to  which  the  Railroad  Administration  has 
addressed  itself  is  an  immense  one.     It  is  as  yet  too  early 
to  judge  of  the  results  ol)tained,  but   I  believe  that  great 
progress  has  been  made  toward  the  goal  of  our  ideals.     All 
those  who  have  had  a  share  in  this  great  work,  including 
especially  the  members  of  my  staff  and  the  officers  and  em- 
ployees   cf    the    ra'lwavs.    have    shown    intelligence,    public 
spirit,  loyalt}  and  enthusiasm  in  dealing  with  problems  that 


have  already  been  solved  and  attacking  those  thai  still  await 
solution. 

"With  their  continued  co-operation.  I  feel  assured  of  a 
future  in  which  the  lessens  of  our  accumlating  exjjerience 
will  be  effectively  employed  to  humanize  the  science  of  rail- 
roading and  negative  the  idea  that  corjx)rations  have  no 
souls."" 

INTERCHANGE   INSPECTION 

To  the  end  that  interchange  inspection  work  may  not  be 
duplicated  under  government  ojjeration  of  railroads,  so  that 
more  repair  work  will  result,  the  Division  of  Operation  has 
ordered,  in  Circular  No.  7 : 

1.  That  joint  arrangements  shall  be  made  to  prevent 
such  du))licaticn  in  inspection  by  arranging  all  inspection 
forces  at  mterchange  points  with  a  head  or  chief  joint  in- 
spector as  conditions  recjuire,  to  supervise  the  forces  and  see 
that  inspection  and  repairs  are  properly  made  to  cars. 

2.  Present  M.  C.  B.  Rule  No.  2  is  modified  as  follows: 

(a)  Loaded  cars  offered  in  interchange  (except  thos«  hav- 
ing defective  safet}-  applicances)  must  be  accepted  by  the 
receiving  line,  which  may  either  run.  repair  or  transfer  lad- 
ing from  car. 

(b)  The  repairs  to  car  or  transfer  of  lading  is  to  be  done 
by  the  railroad  having  facilities  nearest  available.  If  facili- 
ties are  equally  available  by  both  railroads,  the  car  will  be 
moved  to  facilities  located  in  the  direction  car  is  moving. 

3.  If  car  is  shopped  for  repairs  due  to: 

(a)  Old  defects  that  existed  before  car  was  loaded — . 

(b)  Lading  requiring  transfer  or  readjustment  on  account 
of  not  being  in  accordance  with  M.  C.  B.  Loading  Rules — . 

(c)  Overload  requiring  transfer  of  lading — . 

(d)  Not  l>eing  within  clearance  dimensions  over  route  it 
is  to  pass — . 

(e)  Not  meeting  A.  R.  A.  third  rail  clearance — . 

The  facilities  nearest  to  car  will  be  used  in  making  repairs 
to  car  or  transfer  of  lading. 

4.  Should  the  location  of  facilities  require  a  receiving 
line  to  make  transfer,  the  delivering  line  will  not  l)e  billed 
for  transfer  or  readjustment  of  lading,  but  the  chief  joint  or 
head  inspector  will  make  report  and  forward  to  the  head  of 
the  mechanical  department  of  both  railroads.  The  railroad 
responsible  for  conditions  making  necessary  the  shopping  of 
car  for  old  defects  or  transfer  of  lading,  will  impose  dis- 
cipline for  willful  and  inexcusable  violation  of  M.  C.  B 
Rules  of  Interchange  and  Loading,  and  A.  R.  A.  Rules,  the 
same  as  instructed  in  director  general's  Order  No.  8,  for 
violation  of  safety  appliance  law. 

5.  Cars  whether  loaded  or  empty  having  safety  appli- 
ance defects  will  have  such  defects  repaired  immediately 
upon  discovery  and  will  not  l)e  offered  in  interchange.  If 
necessary  to  move  a  car  to  shops  for  repairs  of  safety  appli- 
ance defects,  it  must  he  moved  to  shops  of  the  company  upon 
whose  line  it  became  defective. 

6.  Empty  cars  offered  in  interchange,  if  in  safe  and 
ser^•iceable  condition,  must  l)e  accepted. 

7.  Bad  order  cars  which  previously  had  l)een  delivered 
in  bad  order  under  load  must  be  repaired  by  the  road  mak- 
ing transfer,  if  it  has  facilities  and  material;  if  not,  the 
nearest  repair  point  on  any  line,  having  material  and  facili- 
ties, should  make  the  repairs. 

8.  With  the«;e  mcdificat'cns,  owners  must  receive  their 
own  cars  when  offered  home  for  repairs  at  any  point  on  their 
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lines  where  the  repair  facilities  and  material  are  available. 
9.     Such  inspectors  as  are  now  engaged  on  duplicate  work 
will  be  assigned  to  repair  work  so  as  to  insure  maximum 
safety  of  operation  and  prompt  movement  of  traffic. 

SUPPLEMENT   TO   THE   WAGE   ORDER 

The  Director  General  has  issued  the  following  Supple- 
ment No.  1  to  General  Order  No.  27: 

"The  following  will  be  added  as  general  rules  to  Section 
F,  Article  II: 

"(14)  For  positions  created  since  December,  1915,  the 
salaries  will  be  readjusted  so  as  to  conform  to  the  basis  es- 
tablished in  General  Order  No.  27,  for  positions  of  similar 
scope  of  responsibility. 

"(15)  Where  wages  were  increased  through  arbitration  or 
other  geileral  negotiations,  which  cases  were  definitely  closed 
out  prior  to  December  1,  1915,  but  which  for  any  reason 
were  not  put  into  effect  until  after  January  1,  1916,  the  in- 
creases fixed  by  General  Order  No.  27  will  be  applied  to 
such  basis  of  wages  as  if  they  were  in  effect  in  December, 
1915." 

BOARD  OF  ADJUSTMENT  NO.   2. 

In  conformity  with  the  provisions  of  General  Order  No. 
29,  Railway  Board  of  Adjustment  No.  2  has  been  consti- 
tuted as  follows:  W.  H.  Penrith,  assistant  general  manager, 
Chicago  &  Alton ;  E.  F.  Potter,  assistant  to  general  manager, 
Soo  Line;  A.  C.  Adams,  superintendent  of  shops.  New  York, 
New  Haven  &  Hartford;  E.  A.  Sweeley,  master  car  builder, 
Seaboard  Air  Line;  W.  S.  Murrian,  formerly  superintendent 
of  motive  power  of  the  Southern;  Robt.  J.  Turnbull,  in- 
spector of  transportation,  Atlantic  Coast  Line;  H.  J.  Carr, 
International  Association  of  Machinists;  George  W.  Pring, 
International  Brotherhood  of  Boiler  Makers,  Iron  Ship 
Builders  and  Helpers  of  America;  G.  C.  Van  Domes,  In- 
ternational Brotherhood  of  Blacksmiths  and  Helpers;  F.  H. 
Knight,  Brotherhood  Railway  Carmen  of  America;  Otto  E. 
Hoard,  Sheet  Metal  Workers'  International  Alliance;  and 
F.  J.  McNulty,  International  Brotherhood  of  Electrical 
Workers.  E.  F.  Potter,  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie,  was  chosen  chairman,  and  F.  J.  McNulty, 
of  the  International  Brotherhood  of  Electrical  Workers,  as 
vice-chairman.  The  board  has  designated  the  following 
dates  as  the  beginning  of  each  of  its  regular  monthly  meet- 
ings during  the  remaining  portion  of  the  year,  1918;  July 
2,  Aug.  6,  Sept.  3,  Oct.  1,  Nov.  5,  and  Dec.  3. 

ORDERS  OF  REGIONAL  DIRECTORS 

SOUTHERN  REGION 

Circular  Letter  No.  243  states  that  each  shop  repairing 
foreign  line  locomotives  will  be  expedted  to  give  such  work 
the  same  supervision,  inspection  and  workmanship  that  is 
given  their  own  locomotives.  Therefore  the  practice  of  send- 
ing inspectors  to  supervise  repairs  to  locomotives  at  foreign 
line  shops  will  be  discontinued.  It  has  been  found  to  be  of 
practically  no  value,  and  in  some  instances  has  actually  re- 
sulted in  delaying  the  repairs.  When  a  locomotive  is  sent 
to  a  foreign  line  shop  for  repair  the  road  sending  the  loco- 
motive will  furnish  all  necessary  material  for  repairs;  and 
will  also  furnish  to  the  railroad  which  will  make  the  re- 
pairs a  detailed  report  of  the  work  to  be  done,  and  a  com- 
plete list  of  the  material  which  is  being  furnished.  The 
material  shall  in  all  cases  be  forwarded  with  or  in  advance 
of  the  locomotive.  Inspectors  at  foreign  line  shops  should 
be  recalled  and  assigned  to  their  regular  work.  The  fore- 
going is  not  intended  to  apply  to  locomotives  undergoing 
repairs  at  contract  shops,  or  at  the  plants  of  locomotive 
builders,  nor  is  it  intended  to  apply  to  men  who  are  spe- 
cially assigned  to  work  of  collecting  and  forwarding  neces- 
sary materials  for  repairs. 


WESTERN   REGION 

Circular  121,  dated  June  6,  orders  that  no  conlracts  for 
repair  of  cars  be  placed  at  outside  shops  without  first  secur- 
ing the  approval  of  the  regional  director.  The  Car  Repair 
Section  is  making  an  extensive  inquiry  and  will  be  prepared 
to  undertake  necessary  car  repair  work  which  cannot  be 
done  in  the  railroads'  own  shops. 

Supplement  No.  1  to  Circular  No.  121,  issued  on  June 
14,  asks  railroads  to  report  the  number  of  contracts  with 
outside  companies  for  repairing  cars  and  the  number  of 
cars  by  classes  undergoing  such  repairs.  Copies  of  the  con- 
tracts are  also  asked  for  together  with  a  statement  of  the 
average  cost  per  car  for  repairs  on  each  contract,  appor- 
tioned according  to  the  cost  of  the  labor,  the  material  fur- 
nished by  the  contractor  and  the  material  furnished  by  the 
railroad  to  the  contractor. 

In  a  communication  to  western  railroads  on  June  4,  the 
regional  director  announces  that  railroads  which  have  sub- 
scribed in  the  past  to  publications  for  the  benefit  of  em- 
ployees may  continue  in  the  same  general  policy  but  shall 
not  radically  increase  or  decrease  number  of  subscriptions. 

In  Circular  R.  P.  C.  14,  dated  June  8,  the  regional  pur- 
chasing committee  calls  attention  to  the  scarcity  of  tin  and 
the  necessity  for  conserving  it  to  the  fullest  extent.  The 
letter  shows  how  less  tin  can  be  satisfactorily  used  in  bab- 
bitt and  solder  for  railroad  uses.  The  regional  purchasing 
committee  asks  western  railroads  to  report  any  experiments 
that  may  further  conservation. 

In  a  communication  to  western  roads,  dated  June  12, 
the  announcement  is  made  that  the  Director  General  author- 
izes each  of  the  railroads  under  federal  control  to  purchase 
one  membership  in  the  American  Society  for  Testing 
Material. 

A  communication,  dated  June  21.  outlines  the  specifica- 
tions for  United  States  standard  interchangeable  electric 
headlight,  which  is  being  placed  on  all  the  standard  locomo- 
tives recently  ordered  by  the  Railroad  Administration.  The 
blueprints  and  wiring  diagrams  are  not  yet  available,  but 
will  be  distributed  shortly.  Each  headlight  equipment  will 
consist  of  one  500-watt,  32-volt  turl>o-generator,  one  microm- 
eter lamp  stand  and  one  dimming  device,  the  case  to  be 
air  tight,  round  headlight  case.  No.  22  U.  S.  S.  gage  steel, 
with  copper  (32-oz.)  triple-plated  reflector,  18  in.  in  diam- 
eter and  9  in.  deep,  and  an  automatic  circuit  connector  com- 
plete. The  headlight  will  be  of  the  incandescent  lamp  type, 
conforming  to  the  requirements  of  the  Interstate  Commerce 
Commission  in  an  order  dated  December  26,  1916.  The 
socket  for  supporting  the  headlight  will  be  located  at  the 
rear  of  the  reflector  and  will  support  the  headlight  lamp  in 
a  horizontal  position,  so  mounted  that  it  can  be  moved  in 
any  direction  with  fine  adjustment,  to  permit  of  focusing 
the  headlight  lamp  and  locking  in  any  position.  Suitable 
electric  connections  must  be  provided  so  that  on  removing 
the  reflector  from  the  headlight  case  the  circuits  will  be 
broken  automatically  and,  in  replacing,  it  will  he  made  auto 
matically.  A  small  unit  incandescent  lamp  will  be  provided 
in  the  headlight  case  for  illuminating  the  locomotive  num- 
ber. Headlight  dimming  resistance  of  rugged  construction 
to  withstand  severe  operating  conditions  will  be  provided 
with  each  turbine  generator  equipment. 

EASTERN   REGION 

In  a  letter,  dated  May  21,  1918.  A.  H.  Smith,  regional 
director,  commenting  on  Rules  29  and  31  of  the  Federal 
Locomotive  Inspection  Rules,  regarding  locomotive  head- 
lights, writes  as  follows  to  the  presidents  of  Eastern  railroads: 

"It  is  understood  that  some  of  the  roads  in  Eastern  ter- 
ritory are  not  complying  with  the  provision  of  this  order 
pending  the  outcome  of  court  proceedings. 

"The  director  general  has  instructed  that  the  order  should 
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not  be  modified,  and  that  the  railroads  should  proceed  in 
good  faith  to  carry  out  the  terms  of  the  order,  i.  e.,  that  loco- 
motives shopped  for  general  repairs  should  be  equipped  with 
electrical  headlights,  that  any  new  locomotive  should  be  so 
equipped,  and  that  the  work  should  be  followed  diligently. 
Please  be  governed  accordingly. 

"If,  after  a  trial,  it  is  found  that  this  work  is  adversely 
affecting  shop  output,  or  that  headlights  in  sufficient  quanti- 
ties are  not  obtainable,  the  fact  should  be  promptly  brought 
to  my  attention. 

"The  locomotives  which  have  been  ordered  by  the  Rail- 
road Administration  are  all  to  be  provided  with  electric  head- 
lights, conforming  to  the  requirements  of  the  Interstate  Com- 
merce Commission's  order." 


THE  GAR  AND  LOCOMOTIVE  SPECIALTY 

ORDERS 

The  Central  Advisor}-  Purchasing  Committee  of  the  Rail- 
road Administration  has  ordered  the  principal  specialties  to 
be  used  for  the  equipment  of  the  locomotives  and  the  freight 
cars,  ordered.  In  some  cases  the  equipmenut  is  to  be  fur- 
nished or  purchased  by  the  builders,  and  in  all  cases  formal 
orders  will  be  placed  by  the  car  and  locomotive  builders 
with  the  specialty  manufacturers.  The  list  of  the  specialties 
so  far  ordered,  which  is  practically  complete,  is  as  follows: 

LOCOMOTIVES 

.Air    brakes    ,....,.'....* i.   775     Westinghouse    AW    Brake    Co. 

-  ■■:    '. :  [ .    250     New   York  Air   Brake   Co. 

Brick    arches     I.   To   be   purchased   by  builders. 

Radial    buffer^    Franklin    Railway    Supply    Co. 

Pilot    bumpers To   be   purchased   by   builders. 

Cradle   castings    To   be    purchased   by   builders. 

Blow-oflf  cocks 725     Everlasting,    Scully    Steel   &   Iron    Co. 

300     Southern,    So.    Loco.    Valve   Gear   Co. 

Boiler    covering    To  be  purchased  by  builders. 

Uncoupling    devices    Ml   engines.      Imperial.   Imp.    Appliance   Co. 

Automatic   fire    doors 590     Shoemaker,    Nat.    Ry.    Devices  Co. 

435     Franklin. 

Friction  draft  gear Ml     engine      tenders.        Westinghouse      Air 

Brake  Co. 

Valve   gear    500     Walschaert. 

340     Baker. 
185     Southern. 

Reverse  gear 745     Ragonnet. 

200     Lewis. 
'  50     Brown. 
30     Mellin. 
Headlight     turbines     and     gen- 
erators       Ml  enifines.     Pvie  Nat.   Elec.   Head.   Co. 

Steam    gages 510     Ashcroft    Slanufacturing    Co. 

515     Ashton  Valve  Co. 
Steam  heat   gages  for  passenger 

engines     90     Ashton   Valve   Co. 

Water  gages Ml  engines.    Sargent  Co. 

Injectors    480     Nathan    Manufacturing    Co. 

395     Hancock    Inspirator  Co. 
150     Ohio  Injector  Co. 

Check   valves   and   stops All   engines.     Nathan   Manufacturing  Co. 

Lubricators     600     Nathan   Manufacturing  Co. 

425     Detroit    Lubricator    Co. 

Driving  box   lubricators All   engines.    Franklin   Railway   Supply  Co. 

Metallic    packing    555     Paxton-Mitchell    Co. 

470     United    States   Metallic   Packing   Co. 

Coal    pusher*    250     Locomotive    Stoker    Co. 

Regiilators    for    passenger    loco- 
motives         65     Vapor. 

25     Leslie. 

Rellringers    .\II  engines.    Harry  Vissering  &  Co. 

Sanders    755     United    States    Metallic    Packing    Co. 

220     Hanlon    Locomotive    Sander    Co. 
50     Harry   Vissering   &    Co. 

Stokers    570     Duplex,    Locomotive    Stoker   Co. 

170     Standard   Stoker  Co. 
35     Hanna   Locomotive    Stoker   Co. 

(Switching  and   Pacific  types  take  coal  pushers.) 

Blower   valves    All  engines,  Sargent  Companv. 

Safety   valves    640     Consolidated   Safety   Valve  Co. 

330     Coale. 
55     Ashton  Valve  Co. 

Brake   shoe?    All  engines.    American  Brake  Shoe  &  Foun^ 

dry  Co. 

Grate  shakers    .Ml   engines.     Franklin   Railway   Supply   Co. 

Boiler   tubes    To  be  purchased  by  builders. 

Unit   safety   draw   bar .\11   engines.     Franklin   Railway   Supply   Co 

Metallic      connection      between 

engine    and     tender 400     Franklin   Ry.    Supply   Co. 

385     Barco   Mfg.   Company. 

240     Greenlaw    Mfg.    Co. 

Springs     To  he  purchased  by  builders. 

Throttle    valves    All     Chambers    Valve    Company. 

Rolled    steel    wheels Foi .-'  1   Steel  Wheel   Company. 

Sta:;;.  id    Steel    Works    Company. 
Coal   sprinklers    540     William  Sellers  &  Co. 

485     Hancock   Inspirator   Co. 
Yokes  for  tenders   (cast  steeD .    .Ml,  Buckeye  Steel  Castings  Co. 


Side   frames   for   freight   engine  c.     i    r-        j  ■ 

tonHprs  American    Steel    Foundries. 

Buckeve  Steel  Castings  to. 

Tender    truck    bolsters All.  engines.    Pittsburgh   Steel   Foundry  Co. 

Tournal  box  for  tenders To  be  purchased  by  builders. 

Side   bearings   for   tenders M],    A     Stucki    Company. 

Brake    beams    for    tenders All.   Chicago   Railway   Equipment   Company. 

except    170    to    be    furnished    by    the 
Baldwin   Locomotive   Works. 

FREIGHT     CABS 

Truck  bolsters    .....::.;... 46.000  American    Steel    Foundries. 

21,000  Buckeye   Steel   Castings  Co. 

21,500  Scullin   Steel   Co. 

8,000  Gould   Coupler   Co. 

3.000  Bettendorf  Co. 

Counlers                                .        .    .      23.000  American    Steel    Foundries. 

'     ^           "                          "              15,500  Buckeye  Steel   Castings   Co. 

7.500  Gould   Coupler   Co 

8,000  McConway   &   Torley   Co. 

46.000  National    Malleable   Castings   Co. 

Side   frames,   cast  steel 35,000  .American    Steel    Foundries. 

14,500  Buckeye    Steel    Castings    Co. 

16,000  Scullin    Steel   Co. 

6,500  Gould  Coupler  Co. 

28.000  Bettendorf  Co. 
Uncoupling  device  for  couplers.     All   cars.    Imperial   Appliance   Co. 

Pressed   steel   ends 50,000  Pressed   Steel   Manufacturing  Co. 

Friction   draft   gear '.U,»-..      50,000  Sessions.   Standard   Coupler  Co. 

■••'-■'     25,000  Westinghouse    Air    Brake    Co. 

19.000  Cardwell,  Union  Draft  Gear  Co. 

6,000  Murrav,     Revoke    Railway    Equip. 
Co. 

Dust   guards    All  cars,   Wm.   N'.   Thornbcrgh   Co. 

-Xir   brake    hose To  be  furnished  with  air  brake  equipment. 

Brake   shoes    . . '. All  cars.  .American  Brake  Shoe  &  Fdy.  Co. 

Draw    bar    yoices 50,000  Union   Draft  Gear  Co. 

50,000  Buckeye    Steel    Castings   Co. 

.Air   brakes    75,000  Westinghouse    Air    Brake   Co. 

25.000  New   York   Air   Brake   Co. 

Brake    beams    14,250  American    Steel   Foundries. 

14.250  Chicago    Railwav    Equipment    Co. 

14.000  Toliet    Railwav    Supply    Co. 

14,000  Davis    Brakebeam    Co. 

14.000  Damascus    Brake    Beam   Co. 

14,000  Buffalo    Brake    Beam    Co. 

8,000  Haskell    &    Barker   Car    Co. 

7,500  Pressed    Steel    Car   Co. 

Steel    ends    for   composite    gon-       ,  ^„     „.,„.,  ^     .  - 

dolas    12,000     Standard    Railwav    Equipment   Co. 

8,000     Chicago-Cleveland  Car  Roofing  Co. 

Side  bearings   40.000      A.    Stucki    Co. 

30.000     E.    S.   Woods   &   Co. 

30.000     Wine    Railway    .Appliance    Co. 

Tournal  boxes    32,500     T'nion  Spring  &  Manufacturing  Co. 

38.875      National    Malleable    Castings    Co. 
28.500     T.    H.    Symington    C.>. 
16,125     Gould    Coupler   Co. 
4.000     .American    Malleable   Co. 
8.000     Haskell    &    Barker    Car    Co. 
2,000     Pacific    Car    &    Foundry    Co.    will 
secure  on  Pacific  Coast. 

Journal   bearings    8.000     Haskell   &   Barker   Car   Co. 

10,000     Bostwick-Lyon    Bronze    Co. 
11.000     Southern   Brass  Company. 
20,000     Keystone    Bronze    Company. 
Balance   of  Order  to  be   placed   later. 

Wheels    (steel)     3,000     Midvale   Steel   &   Ordnance   Co. 

7,500     Forged    Steel   Wheel    Company. 
2,500     Carnegie    Steel    Company. 

Wheels    (cast    iron) 15,750     Griffin  Wheel  Company. 

1,625      Brown   Companv. 

1,625     Buffalo  Car  Wheel  Fdy.  Co. 

2.000     Bass  Foundry  &  Mach.  Co. 

2,000     New  York  Car  Wheel  Wks. 

2.500     National  Car  Wheel  Company. 

1.000     Ramapo  Iron  Works. 

1,000     Southern  Wheel  Co. 

500     Standard  Steel  Works  Co. 
1.000     .Albanv   Car  Wheel   Co. 
500     I  ouisville  Car  Wheel  &  Ry.   Sup. 
Co. 
7,000     Pressed  Steel  Car  Company. 
31,000      .American  Car  &  Foundry  Co. 
8,000     Haskell  &  Barker  Car  Co. 
4.000     Mt.   \'ernon  Car  Mfg.  Company. 
2,000     Lenoir  Car  Works. 

Door    fixtures    25.000     single  sheathed  box. 

Cairel    Company. 
25.000     double     sheathed     box. 
Union    Metal    Products    Company. 
Door    operating   mechanism....   Composite  gondola  and  55  ton  hopper  cars. 

Combination    of    car    builders    design    with 
Enterprise   safety   lowering  device. 

Roofs    1 7,000     Murphy,   Standard  Rv.    Equipment 

Co. 
16.500     Chicago-Cleveland  Car  Roofing  Co. 
16.500     Hutchins  Car  Roofing  Company. 
10.000     American    Steel    Foundries. 

Springs    5.250    Crucible  Steel  Co. 

5,500     Union    Spring   &   Mfg.    Co. 
5.350     Pittsburgh    Spring  &    Steel   Co. 
2.400     Ft.   Pitt   Spring  &  Mfg.   Co. 
52.000      Railway    Steel     Springs    Co. 
.^.000     W.  G.  Mitchell  Spring  Works. 
7,500     Pressed    Steel    Car   Company. 

7,500     Standard   Steel   Car  Company. 

1.500     Keith    Ry.    Enuipment  Company. 

Angle    cock    holders All;   Railway   Devices  Companv. 

Ratchet   brake   levers For  composite  gondolas  and  55  ton  hoppen. 

25.000     Robert    H.    Blackall. 
20.000     Railway  Devices  Company. 

(The  number  in   each   case  represents  the   number  of  cars  or  locomotive* 
where  two  or  three  of  a  device  is  used  on  a  single  car  or  locomotive.) 

The  proposal  which  was  tentatively  advanced  at  the  be- 
ginning of  the  negotiations  with  the  specialty'  manufacturers 
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that    they    forego   royalties   on    their    patents    or   pool    their 
patents  was  dropped. 


staybolts.  The  back  tube  slieet  was  bent  artd  pulled  away 
from  some  of  the  tubes.  Although  the  entire  right  side  of 
the  cab  was  demolished  and  the  engineer  was  badly  scalded 


AN  UNUSUAL  BOILER  EXPLOSION 

The  reports  of  the  chief  inspector  of  locomotive  boilers  to 
the  Interstate  Commerce  Commission  show  that  in  the  six 
years  covered  by  the  statistics  there  have  been  5  shell  explo- 
sions, 3.^5  crown  sheet  failures  due  to  low  water,  and  19  ex- 
plosions due  to  defective  material,  or  water  foaming.  An 
explosion  which  will  not  fall  strictly  within  any  of  these 
classifications  is  sufficiently  unusual  to  merit  notice. 

The  illustrations  accompanying  this  article  show  two  views 
of  a  locomotive  on  which  low  water  caused  the  side  sheet  to 
fail,  the  crown  sheet  remaining  in  place.  The  locomotive 
was  of  the  six-wheel  switch  type,  with  a  narrow  firebox.  The 
crown  sheet  was  practically  flat  and  was  supported  by  crown 
bars  of  a  heavy  T  section  and  crown  bar  bolts  with  large 
heads.  While  operating  in  yard  service  the  water  level  fell 
to  a  point  about  18  inches  below  the  crown  sheet,  resulting 
in  the  failure  of  the  boiler  as  shown.  The  water  line  is  clearly 
defined  on  the  side  sheet  by  the  white  horizontal  line. 

From  an  examination  of  the  boiler  it  appears  that  some 
«  of  the  stayholts  in  the  right  side  sheet  near  the  upper  front 
corner  became  overheated,  together  with  the  surrounding  sheet, 
and  pulled  out.  This  caused  a  very  great  stress  on  the  rivets 
connecting  the  wrapper  sheet  and  the  last  course  of  the  barrel 
of  the  boiler.  The  rivets  at  this  point  failed  in  tension,  as  can 
be  seen  by  the  character  of  the  fracture.  After  the  first  rivets 
pulled  cut,  the  wrapper  sheet  was  distorted,  and  the  rivets  in 
the  barrel  above  the  point  where  the  initial  failure  occurred 
and  those  below  in  the  throat  sheet  were  sheared  off.  All  the 
staybolts  in  the  side  sheet  were  either  broken  or  pulled  out. 
As  the   sheets   sepi rated   the   mud   ring   was   pulled   up  and 


Wrapper  Sheet  Seam  which  Failed  Due  to  Low  Water 

by  the  escaping  steam,  he  recovered  from  his  injuries.     The 
fireman  was  not  hurt. 

The  fact  that  the  crown  sheet  did  not  drop  shows  that  the 
application  of  crown  bars  with  large  heads  on  the  crown 


Wrapper  Sheet  Torn  from    Barrel    Due  to   Low  Water 


broke  about  a  foot  from  the  front  coiner.     A  patch  about  bar  bolts  furnishes  ample  support  for  the  crown  sheet,  even 

12  inches  wide  extended  along  the  bottom  of  the  wrapper  sheet  with  extremely  low  water.    However,  it  is  a  question  whether 

for  the  entire  length  of  the  firebox.     This  was  broken  close  failure  of  side  sheets  would  not  often  bring  more  serious 

to  the  throat  sheet,  failure  occurring  at  the  row  of  flexible  results  than  ordinarily  occur  when  a  crown  sheet  fails. 


6A 


DEPAKI^E 


BRITISH  AMBULANCE  TRAIN  FOR 
AMERICAN  WOUNDED 

If  there  were  any  doubts  as  to  whether  wounded  American 
soldiers  would  be  properly  taken  care  of  on  their  journeys 
by  rail  to  the  hospitals  behind  the  lines  in  France,  they 
have  all  been  disf)elled  by  the  announcement  made  by  Surgeon 
General  Bradley  with  the  American  Army  in  France  on 
Januar}'  6  that  15  complete  hospital  trains  have  been  ordered 
in  England  and  two  in  France  for  this  purpose.  The  an- 
nouncement followed  the  placing  of  the  orders  some  time,  for 


Ci'iitic.l  Xct^s  Pl.otv 

American  Officers   Inspecting  the  Accommodations 

on  December  29  the  American  ambassador,  a  number  of 
United  States  Army  and  Xavy  officers  and  prominent  Ameri- 
cans and  Englishmen  were  able  to  inspect  at  the  St.  Pancras 
station  in  London,  the  first  of  the  completed  trains — one  built 
in  the  car  shops  of  the  Midland  Railway  of  England.  In  the 
Patriotic  War  Number  of  the  Railway  Age  Gazette  there 
appeared  a  description  of  one  of  the  ambulance  trains  built 
for  the  British  Government  by  the  Great  Eastern  Railway, 
and  emphasis  was  placed  on  the  extreme  care  that  the  British 
have  taken  to  make  the  railway  journeys  for  their  wounded 
as  pleasant  and  restful  as  possible  under  the  circumstances. 
The  American  train,  illustrations  of  which  are  given  here- 
with, likewise  shows  evidence  of  this  British  skill  and  care. 
The  complete  train  consists  of  16  cars  with  accommodation 
for  about  430  persons,  there  being  393  cots  for  wounded  and 
facilities  for  the  staff  and  personnel.  Each  car  is  54  feet 
long,  mounted  on  four-wheeled  bogie  trucks,  and  equipped 
with  Westinghouse  brakes.  The  couplings,  draw  hooks, 
steam  connections  and  side  chains  are  to  the  international 


standard.  The  total  length  of  the  train,  without  engine  and 
tender,  is  913  feet,  and  its  weight  (unloaded)  435  tons. 

Each  car  is  built  of  well-seasoned  timber  and  painted 
khaki  color,  with  two  large  red  crosses  on  a  white  ground 
on  either  side.  For  identification  purposes,  the  number  of 
each  car  and  the  distinguishing  letter  are  conspicuous  on 
each  side,  and  the  train  number  with  the  distinguishing 
letters  U.  S.  A.  T.  is  painted  on  the  extreme  ends  of  the  train. 

The  train  is  vestibuled,  and  fitted  throughout  with  electric 
lights  and  fans.  The  roofs  are  semi-elliptical,  with  high  and 
air}'  ceilings.  Every  care  has  been  taken  to  admit  of  the 
interior  of  the  cars  being  kept  clean  with  the  least  effort.  The 
floors  are  covered  with  linoleum  or  lead,  and  have  rounded 
corners.  The  gangways  between  the  cots  are  wide  enough 
to  pass  the  army  stretcher.  An  abundant  supply  of  water 
(2,835  gal.),  apart  from  the  drinking  water,  is  carried  in 
tanks  built  in  the  roof. 

In  addition  to  the  equipment  for  heating  the  tram  by 
steam  from  the  engine,  the  Staff  car  B  and  the  Personnel 
car  C  have  each  a  separate,  self-contained  circulating  hot 
water  apparatus  for  use  when  the  engine  is  not  attached. 

The  order  of  cars  on  the  train  is  as  follows : 

.1-10 — Brake  and  "lying''  infectious  ward  car.  ' 

.B— Staff  car. 

D-1 — Kitchen  car  (with  officers'  compartment). 

A-\,  A-2,  AS,  .4-4 — Ward  cars  (four). 

F — Pharmacv  car. 

.1-5,  .1-6,  .1-7,  .1-8,  .1-9— Ward  cars  (five). 


Sick   Officers'    Day    Saloon 

D-2 — Kitchen  car  (with  N.  C.  O.'s  and  men's  compart- 
ment ) . 

C — Personnel  car. 

E — Brake  and  stores  car. 

The  brake  and  lying  infectious  ward  car  (.4-10)  contains 
four  wards,  each  fitted  with  six  beds,  an  attendant's  com- 
partment  with   lavatory   and   toilet   accommodation,    and   a 
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\<ii..  't2.   Nil. 


tli.ii    tin  \     NMiLiii    riiyallir-    nn    tlu  ir    |i.itint-    <jr    iiui.l    tlitir 
|i.itinl>  \s;i-  <lrir|i|n(|. 

AN  LNISI  AL  BOII.HK  KXPIOSION 

riu'  rijiorl-  til  tlu  t  liii!  iii^pit  t<ir  ul  Im  (HiKaivt-  Imilir-  to 
tin-  lull  r-t.iti-  ('(iniiurii  ( "niiimi-»iiiii  *lu)\\  ili.ii  in  tin  -i.\ 
\»ar-  Mivrn-tl  li\  tlu-  -tati>ti«>  tlu  n  lia\r  Imn  5  -lull  (.xplo- 
»iiiii>.  .vv^  I  mwii  ~lurt  lailuri-  diu  t<i  low  uatir.  and  1''  r\- 
liln*i«in-  (lu(  III  tUt'rtlivi-  matrrial.  or  uatrr  liianiiiiL:.  An 
r\]il«i-i«:ti  uliiJi  will  n«it  tall  -triitlv  within  aii\  nt'  tlii'.-i- 
I  la«->iru  atioii".  i>  >iilTuitntl\    unu-iial   tu  merit   nntiii. 

riu-  illu*irati<in-  aM  nnipanv  iii'^  tlii-  artit  K  -Imw  two  vitw- 
ul"  a  1<M  onuitivf  nn  wliiili  low  watir  i  au-id  tlu-  -iiU  -luit  to 
tail,  tlu-  trown  -luit  n  iiiaiiiiuLi  in  plari-.  I  hi  Im  oinotixi' 
ua^  ot"  tlu  -i\-uluvl  -witili  typi-.  with  a  narrow  t'ln  Ihin.  The 
innvii  >hn  t  wa*  |irat  tit  ally  llat  ami  ua-  -u|)|>ort(.-.l  Ky  irowii 
I  ar>  iif  a  hiavy  I  -ntioii  and  i  row  ii  har  holt-  with  lart'i- 
lu-ad-.  Whili'  o|iiratinL;  in  \ard  -irvid'  tlu  walir  K\rl  U  !1 
to  a  [mint  aiu.iit  I>  iiuho  In  low  tlu-  irt.wn  -luit.  ri-ultiiiLT 
in  tlu-  tailuri-  ot'  tlu-  lioiUr  a-  -hi:wn.  I  lu-  wati-r  lini-  i-  »  Karly 
di  tiiu'd  0:1  tlu-  -idi-  >lutl  l)\   tlu-  wliitt   hori/oiUal  liiu. 

I  niii  at)  rxain.iiation  ot"  tlu-  lioiKr  it  a|i[iiar-  that  -oiiu' 
ot"  tlu-  -taxloll-  in  tlu-  ri^ht  -iiK  -lu-it  mar  tlu  u|'|n.-r  tront 
(  oriur  ln-taiiH  ovt-rluali-d.  tomtlur  with  tlu-  -urrouiidiiiLi  -luil. 
aiul  iiuIUd  out.  Ihi-  t  aii-rd  a  \ir\  Liriat  -tri---  on  tlu-  rivits 
t  «:mu-«.tini;  tlu-  UTa|i|n.r  -luit  and  tlu  la-i  <our-r  oi"  tlu  harrti 
111"  tlu-  1  «)ilrr.  Tlu-  rivti-  at  thi-  point  laiK-d  in  ti-n-ion.  a>  ran 
1 1-  M-tu  hy  tlu-  tharatti-r  ot"  ilu-  l"nu  tun-.  Alter  tlu-  i"ir>t  rivt-t- 
pullid  out.  tlu-  wrapper  -iu-it  wa-  di-torti-d.  and  the  rivet-  in 
the  I  arrel  aliovi-  the  point  wlure  tlu-  initial  tailurt-  mi  urrcd 
aiul  tho-i-  hilow  ill  the  throat  -luet  were  -luared  oft.  .\11  tlu- 
-ta\lit>lt-  in  tlu-  -itk-  >heet  were  either  hrokeii  or  pulled  out. 
A-   tlu-    -heel-    -ej)   rat  (1    the    mud    r  n-.^    wa-    pulled    U[i    and 


-ta\l.()lt-.  'I  he  l.aik  tule  -he.t  wa-  lint  ami  pulled  awa} 
trom  xinie  ol"  tlu-  iuIk.-.  .\lthou<:h  the  ditire  riuht  -idc  of 
tlu-  lal.  wa-  demoli-he  I   i'.n  I   tlu    engineer  wa-  hadlv  -raided 
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'  ^te  1 
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Wrapper  Sheet  Seam  which   Failed   Due  to   Low  Water 

\>\  the  i-siapinii  .>teaiii.  he  ruovend   from  hi-  injurie-.      The 
tinman  was  not  hurt. 

I'he  fait  that  the  i  row  11  >luil  did  not  drop  -how-  that  the 
;'p|'lii  ation    of   iruwii    har-    with    lariie    head-    on    the   crown 


Wrapper   Sheet    Torn   from    Barrel    Due   to    Low   Water 


hroke   ahout   a    foot    from  the    front   eoiiur.      .\    j>alih    ahout  l>ar  holt-  furni-hes  amjtle  -upjiort   for  the  erowii  -heet.  even 

12  inelies  wide  exteiuU-d  aloni:  the  l-ottiiin  (;f  tlu-  wrap|>er  sheet  with  e.xtreniely  low  water.     Howiver.  it  i>  a  <|Ue>tion  whether 

for  the  entire  Irnt'th  of  the  t'lrehox.      1  hi-  wa-  l.roken  dose  failure   of   -ide   -luet-    wouhl    not    often    hrini:    more   .-erious 

to  the  throat   -heet.   failure  ociurriniz   at   the   row    of   tlexihle  re-ult-  than  ordinarih   occur  wlun  a  crown  -luet  fail-. 


DEPAiq^ENJ 


BRITISH  AMBULANCE  TRAIN  FOR 
AMERICAN  WOl  NDED 

If  there  Wire  ;in\  (lou1>t>  as  to  ulKtlier  wduiidtd  Ami  rican 
-oltliii.-  \V(ju1(I  \>v  |ir(,iitrl\  takiii  (are  u\  on  their  j<.urney~ 
tiv  rail  to  the  h()S|)ital>  lieliind  tlie  Iine>  in  1  rante.  tlie\ 
have  all  heen  (ii>i)elle<l  Ia  the  annoiUK  inieiit  made  l)y  Surt'ecjii 
(iimral  liradley  witli  tlu'  Aineriian  Ariii\  in  I'rame  on 
January  o  that  15  (onijjlete  h(j-|)ita]  train.~  have  Ween  ordered 
in  Knudand  and  two  in  Kranec  for  lhi~  |iur|)<)se.  The  an- 
neamnnunt  followed  tlu-  plai  ini:  of  the  (Tder-  some  time,  for 


American  Officers  Inspecting  the  Accommodations 


merican  Officer 


(;ii    Decemlar    2'>    tile    Anuritan    amlia-~a<l<)r.    a    nuinher   of- 
I'nited  State-  Arm\-  and  Navy  ofl'uer-  and  promineiu  Atneri 
<  an-  and  iJiLdi-hmen  were  al>le  to  in-jiett  at  tiie  St.  l'an>r;L- 

-tation  in  I.cndiin.  the  t"ir-t  of  the  eompleted  trains (MU-  laiill 

in  the  car  >iioi)-  of  the  Midland  Railwa\  ot  ICnirland.  In  lh» 
I'atriotie  War  Numlier  of  the  Railway  At'e  (iazetu  tht  rr 
ajijieared  a  (leM:rii)ti<!n  (f  one  of  the  .imliulaiKe  train>  hudt 
for  the  liriti-h  Government  i>y  the  Great  Ma-tern  Railwax . 
and  emjiha.-is  was  plaeed  on  the  e\trt-nu  tare  that  tlu-  Hriti-li 
have  taken  to  maki-  the  railwa\  journixs  for  their  woun<led 
as  ])lea-ant  and  re-tful  a-  |)o>-iMe  under  the  eireumstanee^. 
The  Ameriean  train,  illustration-  of  whieh  are  uiven  here- 
with, likewir-e  shows  evidenee  of  lhi>  Iiriti>h  skill  and  eare. 
The  eom]tlete  train  consists  of  16  cars  with  accommodatiiin 
for  aliout  AM)  persons,  there  lieinii  .^''S  cots  for  wounded  and 
facilities  for  the  -taff  and  ]»er-(.nnel.  Kach  cur  is  54  feet 
loni:,  mounted  on  four-wheeled  hoijie  trucks,  and  equijiped 
with  Westinuhnuse  brakes.  The  couplings,  draw  hook-, 
sttam   (inneit'cn-   aiul    -ide  clu'.'n-   are  t<»  the   internatic  nal 


standard.      1  he  total  K  ni.'lh  of  the  train.  witlU'Ut  i-nsiiiu-  and 
tender,  i>  '>l.'i  feet,  and  it-  weight  (unloaded)  4.>5  Ton-. 

Kach  (ar  i-  built  of  well-M-a-oned  timber  and  painted 
khaki  color,  with  tw(»  larue  rtd  (  n*— e-  on  a  white  L'round 
<  II  either  side.  For  identitu  ation  purp<j>e-,.  the  number  of 
each  car  an<l  the  di-tinirui-hini:  letter  are  HiU-pi*  uou-  <.n 
each  side,  and  the  train  number  with  the  dir-tinizui-hini! 
lettir-  {'.  S.  .\.   i  .  i-  painted  on  the  extreme  end-  of  the  train. 

I  he  train  i-  vt-tiliuled.  and  fitted  throu'jhout  with  ele»  trie 
liirht>  and  fan-.  The  roof>  are  >emi-elliiilical.  with  hiirh  aiiri 
airv  leilini!-.  Kver\  (are  ha-  been  takdi  to  admit  ot  the 
interior  of  the  (ar-  beini,'  kejtt  (  Kan  with  th(  K.i-t  efl'ort.  The 
llcor-  are  covered  with  linoleum  or  lead,  and  have  rounded 
'  «  rner-.  The  tialiiiway-  between  the  col-  are  wide  eUoUiih 
to  pa--  the  arm\  -tretdur.  .\n  abundant  -upj'ly  rtf  water 
(2..s.>5  iial.).  apart  from  the  drinking  water,  is  (arridl  in 
tank>  liuilt  in  the  ro(tf.  ■'.■'■ 

In  additi<in  to  the  e<iuipment  for  heatini:  ti>^"  tran  by 
-Kam  from  the  enizine.  the  Staff  <  ar  Fi  .md  the  Ter-onnel 
'  ar  C  iiave  each  a  se|iarate.  -tlf-contairied  ( ir<  ulatin^'  Init 
water  ajiparatus  for  u-(   when  the  entiine  i-  not  atta<  hetj. 

I  he  orcKr  of  (  ar-  ofi  the  train  i-  a-  follows: 
I-IO — iirake  .md  •■l\ini:""  infediou-  ward  <  ar. 

/■>' — Staff  (  ar. 

/•-I — Kitdien  <  ar  (with  ofti«  er>"  ( omjiartment ). 
!-l.    I-J.  .1 ->.    1-4— Ward  .ar-  (tour). 

/       l'h::ini.u}-  (ar. 

.1-5.    l-o.  .1-7.  -I-.S...I-')  -  Ward  .ar-   (fiv,  ). 


Sick    Officers'    Dny    Saloon 

P-2  —  Kitthd)  i.ir   (with   N.   (".  <)."-  and   nun"-  compa.t- 
nunt). 

(  — iVr-onnel  car. 

/■-^lirake  .iiid  -tore-  ( ar. 

The  brake  and  lyinu'  infectiou- 
f(.ur  ward-.  (a(h  htted  with  >i\ 
partment    with    lavatorx    and    toi 


ward  ( ar  (J 

bed-,   an   att( 

let    ai((imm<:d; 


1<I)  (oiitains 
ndant-  ( om- 
it inn.    and    a 
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guard's  compartment  with  Ijcd,  folding  table  and  seat,  lava- 
tory, etc.,  in  addition  to  the  usual  brake  equipment. 

Staff  car  B  contains  dining  room  and  sleeping  compart- 
ments for  the  medical  officers  and  nurses  and  lavatory  and 
toilet  accommodation,  including  side  sprays.  This  car  is 
also  furnished  with  wardrobes,  calvnets  ;ind  book  racks,  and 
is  finished  and  panelled  throughout  in  })olished  mahogany. 


Central  A'e'is  Plicic 


One  of  the   Nine   War  Cars 


Kitchen  car  D-\  contains  an  officers'  pantry  and  cook's 
room,  with  three  sleeping  berths,  dining  table,  seats,  etc.  The 
kitchen,  which  is  a  spacious  compartment,  is  fitted  with  an 
army  "Dixie"  range  with  hot  water  supply,  and  a  "Soyer" 
stove.  A  comfortably  furnished  sitting  sick  officers'  com- 
partment forms  part  of  the  kitchen  car,  having  wood  linings 
and  tables  of  polished  mahogany,  and  the  seat  coverings  of 
moquette.  with  a  lavatorj'  compartment  adjoining.     A  bath 


[fill 

i 

The   Kitchen    Car 

room  is  also  provided  in  this  car,  containing  a  4  ft.  6  in. 
bath,  which  is  fitted  with  hot  and  cold  water  and  shower  bath. 
The  nine  ward  cars  are  open  throughout,  with  a  lavatory 
compartment  at  one  end.  Each  car  contains  36  folding  cots, 
in  three  tiers,  the  cots  in  the  middle  tier  being  so  arranged 
that  they  can  be  folded  down  to  form  backs  for  sitting  cases 
on  the  lower  tier.  An  ample  supply  of  drinking  water  and 
conveniences  such  as  paper  racks,  ash  trays,  etc..  is  provided 
for  each  patient.  The  sides  and  roofs  of  these  cars  are 
painted  in  glossy  white  enamel. 


Pharmacy  car  F  contains  a  dispensary,  and  treatment 
medical  officer's  office,  linen  room,  and  a  pantry  for  medical 
comforts,  and  an  emergency  compartment.  The  corridor  on 
this  car  is  wide  enough  to  pass  a  stretcher  into  the  treatment 
room.  The  dispensary  is  fitted  with  cupboards  and  racks 
for  bottles,  surgical  dressings,  etc.  Part  of  this  car  is  par- 
titioned off  and  provided  with  eight  berths,  in  which  bad 
cases  can  be  treated. 

Kitchen  and  men's  mess  car  D-2  contains  a  large  kit  store, 
wash  basin,  and  kitchen  similar  to  that  on  car  D-\,  a  mess 
room,  with  folding  table  for  the  men,  and  a  smaller  mess  for 
the  non-commissioned  officers,  the  latter  having  two  beds,  so 
that  the  senior  N.  C.  O.'s  may  sleep  there  if  desired. 

Personnel  car  C  is  arranged  similarly  to  the  ward  cars, 
except  that  the  mattresses  of  the  beds  are  covered  with  Ameri- 


TWIf^titu  • 
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War  Car  Arranged  for  Sitting  Cases 

ican  cloth,  so  that  the  beds  can  be  used  as  seats  by  the  staff 
during  the  day.  Kit  racks  are  provided,  and  also  small 
lockers  under  the  beds. 

Brake  and  store  car  E  contains  a  large  linen  store  and  a 
compartment  provided  with  shelves  for  carrying  the  general 
provisions  required  on  the  train,  a  kit  store  and  compartment 
for  perishables  and  a  meat  safe.  A  brake  compartment 
similar  to  that  on  car  .4-10  completes  the  car. 


A  STATEMENT  OF  THE  PURPOSE  OF  THE 
M.  C.  B.  ASSOCIATION* 

BY  JOSEPH   W.  TAYLOR 
Late  Secretary  of  the  Master  Car  Builders'  Association 

The  Master  Car  Builders'  Association,  in  its  begin- 
ning a  voluntary  organization,  composed  of  master  car 
builders  and  foremen  of  railway  car  shops,  was  for- 
mally organized  at  Altoona,  Pennsylvania,  September  18, 
1867.  Previous  to  this,  and  dating  back  as  far  as  1864, 
several  informal  meetings  had  been  held  by  the  car  men  of 
the  New  York  Central,  which  were  attended  by  the  master 
car  builders  of  a  few  of  the  nearby  roads.  At  the  meeting 
referred  to,  41  master  car  builders  were  present,  when  a  con- 
stitution and  by-laws  were  adopted. 

The  objects  of  the  association  are  the  advancement  of 
knowledge  concerning  the  construction,  maintenance  and 
service  of  railroad  cars  and  the  parts  thereof,  by  investiga- 
tions through  committees  and  discussions  in  convention;  to 
provide  an  organization  through  which  the  members  and 
the  companies  they  represent  may  agree  upon  such  joint 

"*  The  infomiation  contained  in  tliis  statement  was  prepared  for  the  Rail- 
road Administration   by   Mr.   Taylor  shortly   before   his  death. 
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action  as  may  be  required  to  bring  about  uniformity  and 
interchangeability  in  the  parts  of  railroad  cars;  to  improve 
their  construction  and  to  adjust  the  mutual  interest  growing 
out  of  their  interchange  and  repair,  but  the  action  of  the 
association  shall  have  only  a  recommendator\'  character,  and 
shall  not  be  bindng  upon  any  of  its  members  or  the  com- 
panies represented  in  it. 

The  reasons  for  the  formation  of  this  organization  may  be 
stated  as  follows: 

Prior  to  the  date  of  the  organization  cars  were  confined 
almost,  if  not  entirely,  to  the  roads  for  which  they  were  built 
and  to  which  they  belonged.  The  inconvenience  of  trans- 
shipping freight  when  carried  long  distances  soon  made  it 
necessar}-  to  run  cars  over  more  roads  than  one,  and  as  the 
demand  for  carrying  freight  further  without  breaking  bulk 
increased  some  improvement  was  necessary  in  order  to  carry 
it  without  unloading  and  as  rapidly  as  possible.  This 
brought  into  existence  different  express  or  fast  freight  lines 
which  operated  over  two  or  more  roads  in  different  sections 
of  the  country.  It  was  soon  found  that  difficulties  were  con- 
stantly occurring  in  regard  to  the  repairs  of  these  cars,  and 
that  they  were  often  delayed  when  far  away  from  home  by 
not  having  the  right  kind  of  materials  on  hand  to  replace 
broken  parts.  Some  plan  had  to  be  devised  to  obviate  the 
evil,  and  as  the  master  car  builder  was  deeply  interested  in 
the  physical  condition  of  the  car,  an  organization  of  these 
men  was  effected  to  take  care  of  the  prompt  repairs  of  the 
cars. 

Up  to  the  year  1882  the  organization  was  wholly  volun- 
tar}-.  It  received  no  financial  support  whatever  from  the 
railroad  companies  which  were  the  owners  of  the  property  in- 
trusted to  the  care  of  the  master  car  builders,  and  the  im- 
provement of  which  was  the  chief  subject  of  consideration 
and  discussion  at  their  meetings,  the  expenses  of  the  organi- 
zation being  met  by  assessments  on  the  individual  members. 
Neither  were  the  railroads  directly  represented  in  the  asso- 
ciation, excepting  by  such  exertions  in  behalf  of  their  em- 
ployees as  the  master  car  builder  might  choose  to  make,  if 
he  were  a  member.  It  was  therefore  thought  that  if  the  asso- 
ciation was  so  organized  that  each  railroad  company  could 
be  represented  by  a  vote  in  its  deliberations  proportionate 
to  its  interests,  or,  in  other  words,  to  the  number  of  cars  it 
owned,  and  if  the  work  which  the  association  had  done  and 
should  do  was  adequately  explained  and  understood  by  the 
chief  executive  officers  of  the  railroads  of  the  country,  that 
they  would  be  inclined  to  co-operate  with  the  association 
and  assist  in  its  work.  An  amendment  to  the  constitution 
was  therefore  introduced  at  the  convention  in  June,  1881,  the 
purpose  of  which  was  to  create  a  new  class  of  members,  to  be 
called  "representative  members"  with  the  status  and  privi- 
leges indicated  above. 

As  stated  above,  the  proposed  plan  of  reorganization  of 
the  association  was  submitted  to  the  chief  executive  officers 
of  the  railroads  of  this  country,  Canada  and  Mexico,  and 
received  practically  the  unanimous  approval  of  these  officials, 
and  at  an  adjourned  meeting  held  at  Niagara  Falls,  New- 
York,  on  October  10,  11  and  12,  1882,  the  proposed  reor- 
ganization was  ratified  and  adopted. 

At  the  present  time  the  membership  of  the  association  is  as 
follows :  I 

.Active     ,..'».•."» 4S4 

Representative 468 

Life     19 

Total 941 

The  number  of  cars  represented  in  the  association  is  prac- 
tically 2,800,000  cars,  the  cars  of  Canadian  and  Mexican 
railways  being  included.  Its  membership  extends  to  Eng- 
land, France.  Russia,  India.  Australia.  Tapkn,  China.  Argen- 
tina, Chili,  Brazil,  Cuba  and  the  Philipjbines,  officials  of 
railroads  in  those  countries  wishing  to  aviil  themselves  of 


the  information  contained  in  its  proceedings  relating  to  the 
construction  and  operation  of  cars. 

As  a  result  of  the  reorganization  in  1882  the  scope  of  the 
work  of  the  Association  developed  and  broadened  materially. 
Through  the  financial  support  furnished  b}  the  railroad 
companies,  investigations  and  tests  of  practically  every  part 
of  a  car  have  been,  and  are  constantly  being  carried  on,  to 
furnish  equipment  of  the  necessar}'  strength  and  designs  to 
meet  adequately  the  varying  requirements  of  the  traffic  of 
the  country. 

The  question  of  uniformity  in  the  construct icMi  of  cars 
whereby  the  parts  of  cars  used  by  one  railroad  may  be  used 
in  repairs  of  the  cars  of  any  other  road  has  been  constantly 
before  the  Association.  As  an  indication  of  what  has  been 
accomplished  in  this  direction,  the  following  comparison  of 
the  number  of  parts  necessarv-  to  keep  on  hand  for  repairs  at 
the  date  of  reorganization  (1882)  and  the  present  time  is 
cited : 

1882  3918  .J 

.\xles  r.-... •»■.■-*.•• .  .M- 56  5  '   f 

Journal  boxes   58  5  ; 

Couplers     26  2 

Brake   shoes    20  1 

Brake  heads    27  1 

The  parts  enumerated  above  are  only  a  few  of  those  used 
in  the  repairs  of  cars,  but  if  they  were  all  named,  it  would 
increase  the  list  to  enormous  proportions.  .\  similar  condi- 
tion of  things  to  that  indicated  above  exists  wherever  any 
considerable  number  of  cars  are  interchanged  between  rail- 
roads. 

Among  the  more  important  developments  made  by  the 
Association,  may  be  mentioned  the  adoption  in  1887  of  the 
automatic  coupler  for  cars,  thus  doing  away  with  the  link 
and  pin  coupler  and  the  necessity  for  going  Ijetween  cars  to 
couple  them  together. 

Another  noted  achievement  was  the  adoption  in  1888  of 
the  automatic  air  brake  as  the  standard  of  the  .\ssociation. 
Today,  practically  every  car  in  the  countr}-  is  equipped  with 
this  device. 

Following  its  adoption,  a  code  of  instructions  for  the 
proper  operation  of  the  air  brake  was  prepared  and  generally 
distributed  among  railway  employees. 

Through  the  activities  of  the  different  committees  and 
their  investigations  and  studies,  standards  for  62  different 
parts  of  cars  have  been  adopted  by  the  .\ssociati(Mi. 

Other  parts  of  cars  are  l)eing  studied  and  while  no  definite 
standards  have  been  adopted,  certain  forms  of  recommended 
practice  have  been  submitted  to  the  members  for  investiga- 
tions and  trial,  with  the  expectation  that  they,  or  some  modi- 
fication of  them,  will  finally  be  adopted  as  standard  and 
become  the  universal  practice  of  the  railroads. 

The  railroad  car  of  today  is  simply  a  vehicle  of  transporta- 
tion, no  matter  by  what  railroad  it  is  owned.  The  object  of 
the  railroads  today  is  to  furnish  a  vehicle  suitable  for  the 
lading,  and  transport  that  lading  to  destination  as  expedi- 
tiously as  pjossible.  The  railroad  car  is  subject  to  very 
severe  handling  in  trains  and  certain  defects  naturally  devel<^ 
which  need  to  be  kept  in  repair.  To  take  care  of  this  con- 
dition, this  association  has  formulated  and  maintains  rules 
for  the  interchange  of  traffic,  insofar  as  they  relate  to  the 
physical  condition  of  the  car,  so  that  the  traffic  itself  may  not 
be  delayed.  By  these  rules  of  interchange  the  immense  move- 
ment of  traffic  between  railroads  is  carried  on  with  a  minimum 
of  delay  due  to  the  defective  condition  of  the  car. 

The  aim  of  the  association  through  these  interchange  rules 
is: 

(1)  To  establish  rules  which  will  uniformly  permit  of  the 
prompt  interchange  of  traffic  between  the  various  railroads 
without  undue  delay  to  the  shipment  of  the  car.  which  might 
be  brought  about  by  a  difference  of  opinion  l>etween  the  re- 
ceiving and  delivering  line  as  to  responsibility  fcr  the  physi- 
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cal  condition  of  the  car  or  the  method  of  loading  on  open  top     PASSENGER  CAR  TERMINAL    F  F  f  A 1 F  5  * 


cars. 


(2)  To  provide  through  allowances,  as  given  in  the  rules, 
prices  to  be  charged  for  materials,  detail  times  for  completing 
the  various  items  of  repairs  and  a  uniform  lahor  rate  per  hour. 

(3)  Uniformity  in  compiling  charges  as  between  car 
owners  for  the  maintenance  of  the  equipment  of  the  country. 

(4)  Fixed  allowances  to  enable  car  owners  properly  to 
check  bills  for  car  repairs  made  against  them  by  other 
handling  comj)anies. 

(5)  To  provide  methods  for  reimbursing  car  owners  for 
the  destruction  or  damage  to  their  cars  by  other  handling 
companies. 

(6 )  The  compulsor}'  use  by  car  owners  of  detail  standards 
of  construction  as  brought  about  through  the  operation  of  the 
rules,  so  that  when  the  association  feels  that  certain  standards 
of  construction  are  necessary  for  the  safe  oj)eration  of  cars, 
they  will  not  be  i)ermitted  to  i)e  interchanged  without  the  use 
of  these  standards. 

(7)  In  1S87  an  .\rl)itration  Committee  was  established 
for  the  settling  of  disputes  arising  under  the  rules  between 
members  of  the  association  in  reference  to  a  correct  under- 
standing of  the  rules  with  reference  to  car  maintenance  and 
also  as  to  correctness  of  charges.  During  this  period  1,1.>.> 
ca.ses  have  been  arbitrated. 

The  association  has  promulgated  rules  for  the  loading  of 
materials  on  ojxn  cars,  thereby  preventing  the  shifting  of 
loads  in  transit  and  the  consequent  accidents  therefrom. 

The  safety  appliances  approved  l)y  the  Interstate  Commerce 
Commission  are  our  standards  and  the  rules  governing  them 
are  distributed  to  our  members. 

The  association,  working  in  conjunction  with  the  Bureau  of 
Explosives,  has  developed  a  series  of  specifications  for  the 
construction  and  operation  of  tank  cars.  The  first  specifica- 
tions were  prepared  in  190.S,  and  were  principally  for  wooden 
underframe  cars  having  tanks  tested  to  but  40  lb.  \H^r  square 
inch,  and  therefore,  under  the  Interstate  Commerce  Regula- 
tions could  not  l)e  used  for  the  transportation  of  inflammable 
liquids  with  flash  points  below  20  deg.  F.  The  next  step  was 
the  development  of  a  tank  car  for  the  handling  of  volatile  in- 
flammal)le  products,  to  with.stand  a  test  of  75  lb.  per  square 
inch.  The  final  development  is  a  tank  car  for  the  trans- 
portation of  such  liquids  as  chlorine  and  sulphur  dioxide,  to 
withstand  a  test  of  M)0  II).  per  square  inch.  Tests  of  these 
tanks  and  their  safety  valves  must  be  certified  to  the  Bureau 
of  Explosives  Ijefore  they  are  ])ermitted  to  l^e  used  in  service. 

The  income  of  the  .Association  is  derived  by  the  assessment 
of  the  active  memljers  on  the  basis  of  S5  per  year,  and  the 
representative  members,  or  those  ap|)ointed  !)>•  the  executive 
officer  of  the  railroad,  on  the  basis  of  $6  per  1,000  cars 
represented  in  the  .Association. 

While  the  .\>s(x"iation's  activities  are  along  the  lines  of  the 
construction,  maintenance  and  ser\'ice  of  railroad  cars,  it  also 
keeps  in  clo.se  touch  with  the  Interstate  Commerce  Commis- 
sion, the  Bureau  of  E\])l()sivc>i.  and  also  with  other  railway 
organizations,  such  as  the  .American  Railwav  .Association,  the 
Associat'on  of  American  Railway  .Accounting  Officers,  the 
various  transportation  associations,  in  its  efforts  to  maintain 
the  rolling  stock  equipment  of  out  railroads  in  the  highest 
state  of  efficiency. 

In  conclusion,  it  is  respectfully  submitted  that  to  facilitate 
the  movement  of  traffic,  to  handle  the  traffic  safely,  not  only 
in  reference  to  the  movement  of  the  load  itself,  but  also  to 
safely  operate  the  railroads  as  a  whole,  to  improve  car  con- 
struction, to  allocate  responsibility  for  freight  car  main- 
tenance, a  set  of  rules  such  as  has  been  already  developed  is 
necessar}'.  To  apply  such  rules  effectively  an  organization  is 
necessary  which  should  have  sufficient  flexibility  in  its  author- 
ity to  meet  changing  conditions  promptly;  the  Ma.«;ter  Car 
Builders'  rules  and  organization  provide  the  necessar}'  vehicle 
for  accomplishing  such  pur|iose. 


BY  C.  V.  FRYER 

General  Foreman.  Car  Department,  New  York,  Ontario  ft  Western 

The  passenger  car  terminal  yard  bears  the  same  relation 
to  the  car  shop  that  the  roundhouse  bears  to  the  locomotive 
shop.  It  is  the  inspection  point  where  a  decision  is  made 
whether  to  make  repairs  or  send  the  car  to  the  shop.  In 
some  cases  the  foreman  will  send  cars  to  the  shop  for  some 
minor  repairs,  which  should  be  attended  to  at  the  terminal. 
All  light  repairs,  such  as  changing  wheels,  repairs  to  trucks, 
draft  gear,  air  brake,  steam  heat  and  lighting  equipment, 
that  could  be  repaired  in  a  few  hours,  should  be  taken  care 
of  at  the  terminal  repair  yard,  also  all  light  repairs  to  the 
interior,  such  as  lamps,  seats,  watercoolers,  hoppers  (flush 
or  dr}),  door  locks,  trap  doors,  window  glass,  sash  balances, 
etc. 

The  terminal  stock  room  is  of  considerable  importance. 
It  should  be  under  the  charge  of  an  experienced  car  man 
if  the  terminal  is  large  enough  to  warrant  one;  if  not  it 
should  be  under  the  supervision  of  the  foreman,  or  the 
"handy  man,"  that  fellow  who  can  turn  his  hand  to  most 
any  kind  of  light  repairs.  He  can  be  found  in  nearly  any 
car  repair  shop.  He  should  be  transferred  to  the  terminal 
yard  and  given  a  good  rate,  as  he  is  a  valuable  man  to  the 
foreman  and  a  big  saver  of  time  and  material  for  the  com- 
pany. 

The  terminal  foreman  should  be  supplied  with  a  record 
of  all  different  series  of  cars,  with  a  description  of  the 
fittings  and  appliances,  size  of  journals  and  wheels,  kind  of 
draft  gear  and  names  of  parts,  kind  of  uncoupling  appara- 
tus, coupler;  centering  devices,  side  bearings  and  center 
plates,  also  the  names  of  the  interior  fittings,  such  as  hop- 
pers, basket  racks,  sash  balances  and  locks,  door  locks,  seat 
fittings,  etc. 

Much  could  be  said  about  the  layout  of  a  terminal  repair 
yard.  It  should  have  a  good  water  system,  a  good  steam 
heat  and  compressed  air  plant,  a  drop  pit  for  removing 
wheels,  a  vacuum  cleaning  system,  and  a  work  shop  for 
carpenters,  tinsmiths,  blacksmiths  and  pipe  fitters. 

The  organization  should  be  headed  by  a  live  foreman 
who  understands  car  repairing  in  all  its  branches,  and  should 
have  the  necessary  number  of  repair  men  and  men  who  under- 
stand steam  heat  and  air  brake  work.  The  size  of  the  or- 
ganization will  depend,  of  course,  upon  the  number  of  cars 
handled. 

On  the  arrival  of  a  train  in  the  repair  yard,  a  careful  in- 
spection should  be  made  to  see  if  any  repairs  that  will  re- 
quire any  car  being  switched  out  are  necessar}'.  Special 
attention  should  be  given  to  steam  heat,  air  brakes,  trucks, 
draft  gear  and  journal  packing.  The  interior  should  be 
thoroughly  looked  over  for  loose  seats,  screws  projecting 
from  fittings  and  seat  backs,  water  coolers  should  be  thor- 
oughly cleaned  by  .scalding  with  steam,  toilets  scrubbed 
and  disinfected,  floors  scrubbed,  seats  and  backs  dusted,  the 
car  wiped  and  windows  cleaned  inside  and  outside.  To  keep 
the  good  will  of  the  traveling  public,  keep  your  cars  clean. 


M.Ac.AZiNKS  FOR  SoLDiKKS. — In  the  office  of  the  station 
master  at  the  Utica  Union  Station  there  is  a  great  pile  of 
magazines  and  reading  matter.  This  literature  was  sent 
there  by  the  Utica  Public  Librar}-,  which  has  been  steadily 
collecting  such  material  for  some  time,  and  the  railroad  men 
see  to  it  that  every  troop  train  which  passes  through  Utica 
is  supplied  with  several  bundles  of  the  magazines.  The 
Utica  Herald-Despatch  says  that  this  is  an  excellent  work, 
and  the  railroad  men  and  the  library  are  both  to  be  con- 
gratulated. 

•Presented   .-t    the   convention   of   the    Chief   Interchange    Car    Inspectors' 
and  Car  Foreinen's   Association. 


Steel  Frame  Refrigerator  Cars 

Norfolk  &  Western  Design  Has  Bunched  Insulation, 
Insulated    Bulkheads    and    Conduit    Floor    Racks 

BY    E.    G.    GOODWIN 


THE  Norfolk  &  Western  is  constructing  in  its  Roanoke 
(Va.)  shops,  as  samples  and  for  experimental  pur- 
poses, ten  refrigerator  cars  designed  to  meet,  both  scien- 
tifically and  practically,  all  of  the  requirements  in  the  trans- 
portation of  perishable  freight.  Although  these  cars  are  just 
being  constructed,  the  design  was  prepared  in  1916,  and  as 
these  are  the  first  refrigerator  cars  built  by  the  Norfolk  & 
Western,  a  thorough  study  of  the  subject  was  made  from 
every  point  of  view,  both  theoretical  and  practical. 

An  investigation  of  the  design  of  a  large  number  of  re- 


air  inside  of  the  car  but  that  it  furnishes  also  the  motive 
power  by  means  of  which  air  circulation  throughout  the  car 
may  be  obtained  if  the  car  is  correctly  designed. 

The  solid  bulkhead  with  which  these  cars  are  equipped 
provides  an  air  leg  or  chimney,  from  the  top  and  lx)ttom  of 
which  it  is  both  reasonable  and  practical  to  earn.-  out  con- 
duits in  such  manner  as  to  give  circulation  with  uniform  tem- 


Intcrior  of  the  Car  after  the  Application  of  the  Sub  Floor  and 

Outside   Sheathing 


Completed    Interior  of  the  Car  with   the  Usual   Type  of  Floor   Rack 

frigerator  cars  showed  that  in  the  majority  of  cases  many  of 
the  fundamental  and  well  established  principles  of  refrigera- 
tion and  mechanics  were  entirely  neglected.  Perhaps  the 
most  notable  deficiency  in  this  respect  is  in  the  matter  of  the 

proper  directing  of  the  air  currents.  The  keynotes  of  a  peratures  throughout  the  entire  car.  At  the  floor  this  is  ob- 
successful  refrigerator  car  lie  in  proper  air  circulation  and  tained  by  building  the  floor  racks  not  only  to  provide  the 
insulation.  It  should  l)e  understood  at  the  outset  that  ice  customary  protection  for  the  lading  from  damp  floors,  but  to 
meltage  ser\-es  npt  only  in  lowering  the  temj)erature  of  the      form  an  air  conduit  for  the  flow  of  cold  air  out  to  the  center 
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of  the  car.  The  warm  air  returns  over  the  top  of  the  lading 
and  into  the  top  of  the  air  leg. 

The  distribution  and  method  of  application  of  insulation 
have  undergone  considerable  change  in  the  last  few  years. 
Exp)erience  has  shown  that  by  far  the  greater  transmission 
of  heat  takes  place  through  the  ceiling,  due  to  the  more  direct 
rays  of  the  sun.  It  is  also  established  that  the  insulation 
below  any  possible  water  line  should  be  waterproof  and  little 
affected  as  to  its  insulating  value  if  allowed  to  become  wet. 
The  custwnary  dead  air  space  between  successive  layers  of 
insulation  is  practically  worthless  and  in  many  cases  a  disad- 
vantage, as  it  often  becomes  a  circulating  space,  rendering  the 
outer  portion  of  the  insulation  useless.  The  more  practical 
method  of  bunching  the  insulation  is  preferred,  especially  be- 
cause the  insulation  is  so  easily  supported  to  withstand  the 
shocks  of  ordinary  service,  the  smaller  space  required  and  the 
elimination  of  all  air  currents  within  the  walls  themselves. 

As  a  result  of  the  preliminar\'  study,  some  of  the  objects 
sought  in  the  design  were:  An  all  steel  frame  sufficiently 
strong  and  rigid  to  prevent  material  deflection  or  wearing; 
means  for  holding  the  ice  away  from  the  car  walls  to  reduce 
melting  from  the  convection  of  the  outside  heat;  unrestricted 


10,000  lb.  of  ice,  with  a  minimum  space  between  the  ice 
bunkers  of  2,000  cu.  ft. 

With  the  above  specifications  the  cars  were  designed  to  the 
following  general  dimensions : 

Length  between  bulkheads    33  ft.  4  5/8     in. 

Length  over  end  sheathing 44  ft.  1             in. 

Length  over  end  sill  channels 45  ft.  1  1/2     in. 

Width   inside    8  ft.  4  1/2     in. 

Width   over   sheathing    9  ft.  1  3/4     in. 

Width  over  steel  framing 9  ft.  8            in. 

Width    over   eaves    9  ft.  11  1/4     in. 

Height  inside,  floor  to  ceiling 7  ft.  8  1/4     in. 

Heieht   of  floor   racks    5  in. 

Height  of  floor  from   top  of  rail 4  ft.  9/16  i'n. 

Height  of   running  board    13  ft.  4  5/8     in. 

Maximum  height  of  car  to  top  of  brake  shaft 13  ft.  10  3/4     in. 

Width    of   door    opening 4  ft.  3            in. 

Height   of  center   plate    2  ft.  3  5/8     in. 

Truck    centers    31   ft. 

Truck  wheel  base    5  ft.  6            in. 

Size  of  journals   5  in.  by  9  in. 

Size   of   ice   bunkers,    each 132.5  cu.  ft. 

Capacity  i  La"^'«ig    ^O.OOO  lb. 

i.apacity  j  ^^.^     j^^qq  ^^ 

Light  weight    55,800  lb. 

STEEL  FR.'VMING 

In  view  of  the  fact  that  the  frame  is  the  most  essential  part 
of  the  entire  car  from  the  standpoint  of  ptermanence  and  dura- 
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General  Arrangement  of  the  Steel  Body  and  Underframe 


and  properly  proportioned  passages  for  the  air  currents  with 
ample  contact  area  between  the  air  and  ice;  a  solid,  insulated 
bulkhead  to  provide  an  air  chimney  and  to  prevent  localiza- 
tion of  refrigerating  effects. 

In  view  of  the  difficulty  of  obtaining  a  load  of  any  material 
weight  with  most  of  the  perishable  goods  in  a  car  of  reason- 
able cubical  capacity,  60,000  lb.  is  probably  the  most  prac- 
tical capacity  to  which  a  refrigerator  car  should  be  built,  but 
in  the  case  of  such  a  car,  where  the  tare  weight  is  so  great, 
the  standard  30-ton  car  trucks  are  not  capable  of  carrying  the 
dead  weight  of  the  car  and  30  tons  of  lading.  The  next 
larger  standard  truck  is  required,  which  is  a  40-ton  car  truck 
with  five-inch  by  nine-inch  journals.  It  was  considered 
economical  and  practical,  therefore,  to  proportion  the  parts  of 
the  car  to  carry  possible  loads  representing  the  full  capacity 
of  the  trucks,  making  a  70,000-lb.  capacity  car,  including 


bility,  it  was  given  first  consideration.  Steel  shapes  either 
rolled  or  pressed  were  used  throughout,  and  so  arranged  as 
to  allow  the  minimum  deflection  in  either  direction.  Special 
consideration  was  given  the  construction  of  the  center  sill,  for 
which  a  Bethlehem  H-section,  weighing  84.5  lb.  per  ft.,  is 
used. 

Horizontal  buckling  of  this  sill  due  to  buffing  is  resisted 
by  the  entire  underframe,  which  is  a  truss  within  itself,  bring- 
ing into  action  the  pressed  steel  diaphragms,  channel  section 
diagonals  and  Z-bar  side  sills,  while  vertical  buckling  is  re- 
sisted by  the  side  frame  trusses,  acting  through  the  dia- 
phragms. Pressed  steel  draft  sills  which  take  the  pull  only 
are  attached  indirectly  to  the  center  sill  by  means  of  a  steel 
back-stop  casting,  and  are  fitted  with  the  Sessions  type  K 
draft  gear  with  the  Farlow  one-key  draft  attachment?.  The 
bolsters  and  diaphragms  are  made  up  of  3^-in.  plates  flanged 
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to  fit  the  center  and  side  sills  and  fitted  with  top  and  bottom 
cover  plates.     The  side  sills  are  6-in.,  15.7-lb.  Z-bars. 

The  side  sills  also  serve  as  the  bottom  chords  of  the  side 
trusses,  while  the  top  chord  is  a  6-in.  by  35^-in.  by  5/16-in. 
angle.  The  side  stakes  and  diagonals  are  of  angle  section,  a 
verv'  effective  shape  in  that  the  neutral  axis  is  nearer  in  line 
with  the  points  of  attachment  than  is  the  case  with  other 
rolled  sections  affording  the  same  advantages  for  riveting  and 
attaching  the  sheathing.  A  unique  as  well  as  a  very  sub- 
stantial joint  is  used  where  these  members  are  framed  to  the 
top  chord  or  side  plate.  Twice  as  many  rivets  are  needed  at 
the  lower  ends  of  the  same  members  where  the  old  style  joint 
of  the  same  strength  is  used.  This  arrangement  has  been 
tested  out  using  full  size  members  loaded  to  four  times  the 
normal  load  without  rupture  of  either  joint. 

In  the  end  panel  of  the  side  truss  two  flat  tension  members 


The  small  metal  clips  shown  riveted  to  the  side  plates  are 
for  attaching  the  roof.  These  afford  excellent  means  of  fas- 
tening, in  that  the  roof,  the  Chicago-Cleveland  improved 
W'inslow  inside  metal  roof  design,  can  be  renewed  or  repaired 
without  disturbing  any  other  part  of  the  car. 

INSULATION 

The  arrangement  of  framing  adopted  can  be  located  advan- 
tageously entirely  outside  of  the  insulated  walls,  floor  and 
ceiling.  To  keep  the  overall  thickness  of  the  side  walls  doun 
to  a  reasonable  figure,  and  at  the  same  time  provide  a  means 
of  support  that  will  hold  the  many  layers  of  insulating  ma- 
terial permanently  in  place,  the  insulating  sheets  have  been 
bunched.  While  neither  of  these  reasons  for  bunching  and 
insulation  applies  particularly  to  the  floor  or  ceiling,  the  sim- 
plicity of  construction  and  the  elimination  of  air  currents  be- 
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Horizonfa/  Sec^/'on   Throuffh  Door. 


Trans  yerse  Sec  f /'on  of  Floor  afS/de  cf  Ccr 
Details  of  the   Insulation  and  Sheathing  Construction 


are  employed,  having  a  combined  weight  about  equal  to  that 
of  one  stiff  member  ordinarily  used,  to  provide  sufficient  side 
ladder  clearance  without  putting  the  ladder  so  far  away  from 
the  body  of  the  car.  One  of  these  flat  bars  carries  the  over- 
hanging end  of  the  car,  while  the  other  comes  into  action 
when  jacking  under  the  comer  of  the  car. 

To  still  further  increase  the  rigidity  of  the  superstructure, 
the  pressed  steel  carlines  are  secured  at  each  end  directly  to 
the  side  truss  by  means  of  three  ^-in.  rivets.  The  car  ends 
are  well  supported,  each  by  two  4-in.  Z-bars  riveted  to  the 
draft  sills  and  end  sill  at  the  bottom,  to  the  end  plate  at  the 
top  and  bolted  to  the  ridge  pole  by  means  of  a  wrought  iron 
knee.  Again  flat  diagonals  are  used  to  give  vertical  support 
to  the  outer  ends  of  the  draft  sills,  and  permit  close  placing 
of  the  end  ladders. 


tween  the  successive  layers,  are  sufficient  to  warrant  the  loss 
of  any  possible  value  of  the  so-called  dead  air  spaces  here. 
Therefore  all  insulating  material  is  applied  in  a  cMnpact 
form  with  sufficient  securing  strips  to  fasten  each  layer  rigidly 
in  its  place. 

After  the  frame  is  riveted  up,  and  the  floor  sills  bolted  in 
place,  the  1^-in.  yellow  pine  sub-floor  is  nailed  in  place  and 
ser\'es  as  a  platform  while  building  the  walls  and  ceiling. 
The  outside  sheathing  of  kiln  dried,  tongued  and  grooved 
13/16-in.  Douglas  fir  is  next  applied  with  grooves  down  and 
temporarily  fastened  to  the  steel  frame  with  stub  wood  screws 
driven  through  holes  in  the  steel  framing  from  the  outside. 
The  false  oak  carlines  are  then  bolted  to  the  side  plates,  thus 
making  the  car  ready  for  the  ceiling. 

The  insulated  ceiling  is  composed  of  six  continuous  layer? 
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of  3^-in.  hair  felt  between  two  fir  ceilings,  13/16  in.  thick 
above  and  9/16  in.  thick,  below;  these  extend  lengthwise  of 
the  car  for  its  full  length  and  width,  and  are  fastened  to  the 
oak  carlines  above  with  long  wood  screws.  The  weight  of 
the  ceiling  is  also  supported  by  the  side  walls  which  are  later 


Longitudinal  Section  Through  the  Ice  Bunker  and   Half  Cross  Sec- 
tion of  the  Car  Body 

built  under  its  edges,  an  arrangement  playing  some  part  in 
maintaining  a  tight  joint  along  the  eaves.  The  securing 
strips  for  the  different  layers  of  hair  felt  alternate,  first  be- 
tween the  carlines  and  then  directly  under  them.  This  method 
of  support  gives  sufficient  room  for  y^-m.  strips  by  simply 


A  View  of  the  Ice  Bunker  Before  the  Application  of  the  Bulkhead 

compressing  the  hair  felt  at  the  strips,  leaving  it  expanded  to 
its  normal  thickness  elsewhere.  Each  layer  of  insulation  in 
the  ceiling  is  in  one  piece,  turned  down  around  the  edges  and 
stripped.  After  the  9/16-in.  lower  ceiling  is  applied,  long 
screws  are  driven  through  the  ceiling  into  the  oak  carlines, 


while  shorter  screws,  put  in  from  the  top,  clamp  the  two  wood 
ceilings  at  the  intermediate  strips.  The  latter  screws,  how- 
ever, do  not  reach  entirely  through  the  lower  wood  ceiling. 

The  side  walls  are  built  in  much  the  same  way.  The 
first  layer  of  hair  felt,  reaching  from  the  side  door  post 
around  the  end  of  the  car  to  the  door  post  on  the  opposite 
side,  is  unrolled  in  place  and  fastened  to  the  siding  with 
false  nailing  strips,  placed  vertically,  two  Ijetween  adjacent 
side  stakes.  The  second  layer,  exactly  covering  the  first,  is 
then  put  up  and  heavier  strips  placed  directly  opposite  the 
side  stakes  are  permanently  bolted  in  place,  using  every 
second  hole  in  the  framing  members.  The  temporary  wood 
screws  occupying  these  holes  are  removed  as  the  bolts  are 
inserted. 

The  third  layer  is  applied  like  the  first  and  the  fourth 
like  the  second,  except  that  nailing  strips  thick  enough  to 
hold  the  inside  lining  away  from  the  insulation  about  one 
inch  are  located  both  at  the  side  stakes  and  over  intermediate 
nailing  strips.    This  space  is  to  prevent  the  waterproof  paper 


Interior  of  the  Car  Showing  the  Completed  Side  Wall   Insulation  and 
Method  of  Sealing  the  Joint  at  the  Floor 

covering  of  the  insulation  from  becoming  perforated  by  nails 
>ometimes  used  by  shippers  to  secure  the  lading  in  position. 

.\s  the  hair  felt  is  quilted  between  two  layers  of  water- 
])roof  jjaper  this  makes  a  total  of  two  inches  of  hair  felt  and 
tight  thicknesses  of  pajDer  in  the  side  and  end  walls  while 
tliree  inches  of  hair  felt  and  thicknesses  of  paper,  or  50  per 
cent  more  insulation  is  used  in  the  ceiling. 

The  side  insulation  extends  within  12  in.  of  the  floor. 
From  this  line  down  the  insulating  material  consists  chiefly  of 
cork,  which  is  preferred  on  account  of  the  possibility  of 
water  getting  into  the  floor  or  lower  portion  of  the  walls, 
where  it  would  render  the  hair  felt  practically  worthless. 
However,  every  means  has  l)een  provided  to  prevent  such 
an  occurrence.  The  first  layer  of  1  in.  cork  boards  in  the 
floor  is  continuous,  having  the  joints  between  the  pieces 
cemented  together  with  a  flexible  asphalt  applied  hot,  while 
1-in.  by  4-in.  floor  nailing  strips  are  inserted  and  cemented 
into  the  second  laver  with  the  same  material.    The  cork  ex- 
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tending  12  in.  up  the  walls  is  also  set  in  hot  asphalt  thereby 
sealing  the  joint  between  the  floor  and  sides.  Over  all  of 
ihis  and  immediately  under  the  top  floor  is  placed  a  heavy 
|)Ut  flexible  asphalt-coated  burlap  plastic  extending  up  the 
side  and  end  walls  above  the  cork  and  interlapping  with  the 
hair  felt,  which  heljjs  to  waterjjroof  the  floor  and  still  further 
.■;eal  the  joint  at  the  floor  line.  The  top  floor  is  of  13/16-in. 
yellow  pine  and  floats  on  the  cork. 

The  hatch  plug  although  of  ample  size  is  light  and 
effective,  being  practically  all  insulating  material  set  in  a 
substantial  wood  frame.  Six  layers  of  ^-in.  hair  felt  are 
used  in  the  body  while  the  edges  are  fitted  with  two  layers 
covered  with  a  heavy  canvas. 

One  feature  not  to  be  overlooked  is  the  fact  that  there 
are  no  bolts,  screws  or  naik  used  in  any  part  of  these  cars 
passing  through  an  insulaied  portion  which  have  l)oth  ends 
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Details  of  the  Hatch  Plug 

exposed.  It  is  considered  poor  practice  to  employ  insulating 
material,  then  pierce  it  with  metal  heat  conductors.  Leaky 
joints,  especially  along  the  edges  of  the  floor  and  ceiling 
as  well  as  around  the  hatch  plug,  door  and  door  post  have 
been  guarded  against,  as  may  be  seen  in  the  illustrations. 

The  bulkhead,  which  is  insulated  with  two  layers  of  y_'-in. 
hair  felt,  is  framed  of  oak  and  secured  to  the  floor  and  ceiling 
to  resist  shifting  of  the  lading. 

The  ice  bunker  is  the  wire  basket  type  with  a  3-in.  air 
space  on  all  sides.  This  allows  ample  contact  between  the 
air  and  ice  and  gives  an  unrestricted  passage  for  the  cir- 
culating air.  The  ice  grate  is  built  up  of  oak  bars  bolted 
together.  Three  sections  are  provided  for  each  bunker  and 
they  rest  loosely  on  the  grate  l^earers,  rendering  cleaning  of 
the  drip  pans  or  renewing  the  grates  an  easy  matter. 


While  most  of  these  cars  are  l>eing  equipj^ed  with  the 
usual  type  of  floor  racks  made  in  eight  sections  five  inches 
high  throughout,  others  have  been  fitted  up  for  comparison 
with  a  new  design  of  rack  which  is  lighter,  more  durable 
and  has  several  other  advantages.  This  rack  is  made  in  four 
sections  and  decreases  from  5  in.  high  at  the  bulkheads  to 
V/i  in.  at  the  edge  of  the  door.  It  forms  a  theoretically 
correct  conduit,  gradually  diminishing  in  its  cross-sectional 
area  as  the  cold  air  is  led  off  through  the  lading.  To  make 
it  practical  the  rack  is  not  carried  out  to  the  theoretical 
feather  edge,  but  is  cut  off  at  the  door  post  and  a  renewable 
wearing  pad  fixed  to  the  floor  Ijetween  the  doors.  This 
eliminates  the  troublesome  flexible  end  ordinarily  used,  p)er- 
mits  trucking  the  lading  through  the  cars  and  renders  cleaa- 
ing  easy.  It  also  has  a  tendency  to  resist  shifting  of  the 
lading  against  the  bulkheads.  This  construction  ser\-es  to 
keep  the  cold  air  from  flowing  in  a  body  to  the  center  of  the 
car,  where  it  might  pass  up  through  a  vertical  vent  left  in 
load,  with  the  result  that  the  amount  of  heat  absorl)ed  would 
be  less  and  the  circulation  retarded. 

These  plans  were  prepared  under  the  direction  of  W.  H. 
Lewis,  suj^erintendent  motive  power,  and  John  A.   Pilcher, 


"■  Longih/dinal  S*ch'on  Thrtwffh  Trap. 

Drip  Trap  for  the  N.  &.  W.  Refrigerator  Car 

mechanical  engineer,  of  the  Norfolk  &  Western.  Advantage 
was  taken  of  the  experiments  conducted  by  the  Food  Re- 
search Lalx>ratory  of  the  Agricultural  Department  through 
the  co-operation  of  Dr.  M.  E.  Pennington,  who  has  approved 
the  design. 


The  Pacific  Coast  Ports  are  rapidly  beccwning  the  fav- 
orite route  for  merchandise  bound  to  or  departing  from  the 
United  States,  says  a  bulletin  of  the  National  City  Bank  of 
New  York.  The  share  which  the  Pacific  jwrts  handled  of 
the  import  trade  of  the  f  nited  States  in  the  nine  months 
ending  with  March,  1918,  was  22  per  cent  against  only  12 
per  cent  in  the  corresponding  months  of  1917,  while  the 
share  handled  by  the  Atlantic  coast  ports  was  56  per  cent 
aiainst  68  j^er  cent  in  the  corresponding  months  of   1917. 

English  Railway  Invites  Suggestions. — The  London 
'  Xorth-^^'estern  Railway  has  issued  a  notice  in  its  Crewe 
works  that  the  company  will  welcome  suggestions  for  the  im- 
j)rovement  in  methods  of  manufacture  or  carrying  out  work 
which  occur  to  any  of  its  staff,  and  in  the  event  of  any  such 
suggestion  l^eing  made  use  of  l)y  the  company,  and  found 
Ix^neficial,  a  suitable  acknowledgment  will  be  made,  and,  if 
desirable,  assistance  will  be  rendered  towards  the  patenting 
of  the  same,  under  the  usual  conditions  appertaining  to  pat- 
ents taken  out  by  employees  of  the  London  &:  Xorth-Westem. 
In  conformity  with  the  notice  the  directors  have  recently 
granted  a  reward  of  £5  (S25)  to  a  man  in  Crewe  works  for 
suggesting  an  improvement  to  the  machine  on  which  he  was 
engaged. — The  Engitieer,  London. 


Freight  Brake  Maintenance 

Properly  Maintained  Efficient  Freight  Brakes  are  Vi- 
tal to  a  Solution  of  Present  Transportation  Problems 

BY  F.  B.  FARMER 
Northwestern  Representative,  Westinghouse  Air  Brake  Company,  St.  Paul  Minn. 


TO  help  w  in  the  war  is  the  higliest  ambition  of  every  loyal 
railroad  man.  All  other  interests  are  secondary  and  the 
best  way  to  help  is  for  all  to  co-operate  in  securing  the 
safe  and  expeditious  movement  of  trams.  Passenger  trains 
must  be  moved  -and  promptly,  but  it  is  especially  necessary 
that  freight  trains  and  locomoti^'es  be  so  maintained  and  op- 
erated that  the  maximum  possible  gross  ton-mile  capacity 
may  be  realized.  As  all  train  movements  are  absolutely  de- 
pendent on  efficient  air  brakes,  the  importance  of  proper 
freight  brake  maintenance  will  be  readily  appreciated.  It  is 
the  purpose  of  the  following  article  to  show,  first,  that  freight 
brake  maintenance  is  generally  unsatisfactory,  second,  why 
it  is  unsatisfactory,  and  third,  how  it  may  be  improved. 

PROOF   OF    UNSATISFACTORY   CONDITIONS 

Several  years  ago  two  representatives  of  the  Westinghouse 
Air  Brake  Compan\'  and  two  railway  air  brake  experts,  after 
giving  particular  attention  to  freight  train  break-in-twos, 
became  conv.nced  that  freight  train  brakes  in  interchange 
service  were  not  being  maintained  as  well  as  the  needs  and 
the  time  and  money  spent  on  them  would  warrant.  In  order 
to  prove  their  contention  beyond  reasonable  doubt,  a  "dead 
line"  division  point  on  a  certain  road  was  established  at  the 
top  of  a  descending  grade  and  freight  train  brakes  were  tested 
at  this  point  with  a  20-lb.  continuous  service  reduction  from 
70  lb.  It  was  required  that  all  brakes  must  apply  and  re- 
main applied  during  the  12  or  14  minutes  needed  to  inspect 
the  entire  train  and  any  car  that  would  not  stand  this  test 
was  set  out  for  repairs. 

A  20-lb.  continuous  service  reduction  from  70  lb.  should 
produce  approximately  50  lb.  pressure  in  the  brake  cylinder 
but  brake  pipe  leakage  causes  more  air  to  leak  in  from  the 
auxiliary  reservoir  during  the  inspection  and  since  five  or  six 
pounds  will  hold  the  brake  cylinder  piston  in  applied  posi- 
tion the  test  requirement  indicated  above  was  very  moderate. 
No  test  of  the  retaining  valve  was  included  and  no  air  brake 
was  considered  ineffective  unless  entirely  off  when  inspected. 
In  spite  of  easy  test  requirements,  however,  10  to  12  per 
cent  of  the  cars  inspected  had  to  be  set  out  for  repairs.  A 
particularly  disturl)ing  feature  noted  was  the  short  time  a 
large  proportion  of  the  defective  brakes,  as  indicated  by  the 
stencils,  had  I)een  put  in  good  condition. 

The  seriousness  of  this  condition  is  well  illustrated  by  the 
following  tai)le,  which  shows  the  numl)er  of  defective  brakes 
on  system  cars  during  the  month  of  July  for  1913,  1914  and 
1915,  together  with  the  percentage  of  brakes  found  defective 
after  one,  two,  three,  etc.,  months  of  service  from  the  last 
cleaning  date,  as  showoi  by  the  stencils: 

Numher  Percentage  of  svstetn  cars  recleaned  accordiriR 

oi        to  the  number  of  mor'ths  s^ervice  from  last  cleanitiR  date 

Month  of     brakes    , — ^ — ^ 

July  for    recleaned     1         2         3        4         5         6         7         8         9        10       11       12 

1Q13 S06     21.3  S"?.;  44.7  SI. 9  56  9  63.0 

1014 8 '3      18.9  28.1   36.2  43.0  48.2   52.6   58  4  65.1    76.1   84.9  93.5  96.9 

1915 630       8.8   16.1   23.8  30.9  36.3  44.6  47.7   54.1  65.2  75.7  85.4  95.4 

These  brakes  were  repaired  at  the  "dead  line"  point.  A 
record  of  the  system  cleaned  brakes  only  was  taken,  because 
it  was  desired  to  improve  the  work  of  the  particular  raid 
referred  to.  While  the  table  shows  an  improvement  in  con- 
dition,  it   also   shows  the  possibilities  remaining   after  two 

•.Abstract  of  a  p.^ner  presented  and  discussed  at  the  .April  meetinK  of  the 
Canadian  Railway  Gab. 


)ears  of  special  and  unusual  work  done  to  improve  the  con- 
dition of  the  brakes.  Ihe  foreign  cleaned  brakes  on  this 
road  showed  a  much  worse  condition.  A  check  made  in 
October  and  November,  1917,  showed  that  of  1,103  system 
cars,  14.1  per  cent  had  defective  brakes,  as  compared  with 
25.3  per  cent  on  659  foreign  cars.  During  1914  the  average 
time  a  car  ran  before  being  recleaned  was  6.0  months,  tor 
1915  this  was  increased  7.5  per  cent  tq  7.1  months.  It  will 
be  noted  that  in  1913,  44.7  per  cent  ot^the  defective  brakes 
were  inefficient  three  months  after  cleaning,  which  was  de- 
creased to  23.8  per  cent  in  1915.  This  creditable  showing 
was  the  result  of  establishing  but  one  "dead  line"  and  that 
operating  in  one  direction  only.  .Although  a  special  effort 
was  made  in  1914  to  improve  conditions  and  encouraging 
results  were  obtained  as  shown  in  the  table,  a  gage  test  for 
brake  cylinder  leakage  made  at  various  division  terminals  in 
1915,  showed  that  out  of  164  freight  brakes  tested  immedi- 
ately after  cleaning,  52  leaked  down  over  five  pounds  in  one 
minute. 

The  customary  method  of  lubricating  had  been  followed, 
which  included  filling  the  expander  space  next  to  the  inside 
of  the  packing  leather  with  lubricating  grease.  This  tempor- 
arily stops  or  reduces  leakage  through  a  defective  packing 
leather,  and  the  unfavorable  results  stated  were  minimized. 
To  demonstrate  this  fact,  a  special  gage  test  was  made  of  a 
packing  leather  that  the  average  cleaner  would  judge  bv  in- 
spection to  be  good,  but  which  in  reality  was  very  porous. 
With  a  dry  surface  on  the  expander  side  and  a  lubricated 
cylinder  wall,  it  leaked  38  lb.  from  50  lb.  in  one  minute. 
This  was  reduced  to  seven  pounds  leakage  by  filling  the 
expander  space  with  lubricant,  .\fter  being  under  a  pressure 
of  from  50  lb.  down  to  about  30  lb.  for  90  minutes,  the  leak- 
age had  increased  from  50  lb.  down  to  37  lb.  This  showed 
that  the  lubricating  grease  on  the  porous  part  of  the  packing 
leather  had  been  forced  through. 

Reverting  to  the  gage  tests,  12  brakes  just  cleaned  leaked 
up  over  three  pounds  from  50  in  one  minute,  due  to  faults 
in  the  triple  valves  or  their  gaskets  and  in  this  test  a  limit 
of  three  pounds  leakage  should  certainly  not  l)e  exceeded. 
From  excessive  cvlinder  leakage  and  other  causes  40.6  per 
cent  of  the  64  l)rakes  tested  were  found  defective  immediately 
after  cleaning. 

A  gage  test  of  76  brakes  that  were  selected  at  random  in 
1917  after  having  run  three  months  from  the  date  of  clean- 
ing, showed  the  following  leakage  from  50  lb.  in  one  minute: 

71  Dfr  cent  leaked  over  .>  lb. 
79.2  per  cent  leaked  over  10  lb. 
40.7  per  cent  leaked  over  15  lb. 
21  per  cent  leaked  over  20  lb. 

Regarding  the  present  general  condition  of  freight  brakes 
in  interchange  service,  terminal  tests  and  inspections  show 
that  due  to  the  establishment  of  "dead  line"  points,  there  is 
a  noticeable  improvement  in  air  brake  equipment,  as  com- 
pared with  1915.  There  is  great  need,  however,  for  further 
improvement  because  of  2,276  cars  recently  examined,  14.1 
per  cent  with  inefficient  brakes  had  to  be  set  out  for  repairs. 

CAUSES  OF  POOR  BRAKE  MAINTENANCE 

The  "dead  line"  data  given  above  and  recent  tests  show 
that  freight  brake  maintenance  is  very  unsatisfactorv,  and 
the  explanation  does  not  lie  in  the  fact  that  cylinders  and 
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valves  are  stenciled  without  being  cleaned.  With  a  view  of 
locating  the  real  trouble  four  experts  worked  with  the  brake 
cleaners  for  a  period  of  six  weeks,  making  gage  and  soap 
suds  tests  of  a  large  number  of  brakes,  including  those  just 
cleaned  and  others  that  had  run  for  various  periods.  With 
each  brake  found  to  have  over  five  pounds  brake  cylinder 
leakage  per  minute  from  an  initial  pressure  of  50  lb.  the 
fault  was  located  and  remedied,  and  the  local  brake  cleaner 
thereby  shown  how  to  remedy  the  defect.  Among  these  de- 
fects may  be  mentioned  in  the  order  of  their  estimated  propor- 
tions, defective  brake  cylinder  packing  leathers  due  to  being 
worn,  cracked,  cut,  porous,  off  center  and  applied  reversed, 
loose  brake  cylinder  piston  follower  nuts,  dry  and  dirty  brake 
cylinders,  expanders  out  of  place  or  not  fitted,  release  valve 
or  "bleeder"  leakage,  pressure  cylinder  head  gasket  leakage, 
cylinder  pipe  leakage  with  detached  equipment. 

The  last  mentioned  is  usually  due  to  no  provision  for  rea- 
sonable flexibility  in  the  pipe  and  to  the  cylinder  moving 
when  the  brake  is  applied  and  released.  On  roads  handling 
much  of  such  equipment,  this  cause  for  defective  brakes  will 
be  relatively  much  more  important.  In  addition  to  the  in- 
effective brakes  due  to  the  foregoing  causes,  as  disclosed  by 
terminal  brake  tests,  there  are  others,  resulting  from  bad 
order  brake  rigging,  such  as  broken  rods,  broken  brake  hang- 
ers and  beams,  good  order  brakes  received  cut  out  and  left 
so  without  test,  and  brakes  with  a  piston  travel  over  10  in. 
(Federal  rules  designate  such  as  ineffective  brakes.)  As  re- 
gards brake  beams,  a  recent  tabulation  on  a  mountain  divi- 
sion of  one  road  showed  an  average  for  a  week,  based  on 
conductors'  reports,  of  two  beams  down  per  day,  the  prin- 
ciple causes  being  hanger  pins  out,  or  hangers  broken. 

The  brake  cleaning  and  repairing  faults  indicated  above  are 
merely  symptoms  and  the  real  underlying  cause  for  unsatisfac- 
tor>'  freight  brake  maintenance  is  superficial  inspecting,  test- 
ing and  repairing.  The  lack  of  sufficient  time  for  this  work, 
or  possibly  the  lack  of  an  adequate  force  of  inspectors,  re- 
sults in  obtaining  a  quantity  of  work  at  the  expense  of  qual- 
ity. There  is  often  a  daily  local  pressure  to  have  certain 
bad  order  cars  repaired  at  a  certain  time  when  the  repair 
track  is  to  be  cleared,  and  the  result  of  this  pressure  is  a 
slighting  of  the  work.  Daily  pressure,  understandingly  ap- 
plied, is  necessary,  but  the  almost  entire  absence  of  a  bal- 
ancing pressure  and  provision  for  good  work,  together  with 
the  lack  of  sufficiently  competent  workmen  and  needed  tools 
or  materials  will  inevitably  result  in  superficial  repairing. 

It  has  been  shown  that  with  good  initial  brake  installa- 
tion and  efficient  cleaning  and  lubricating,  freight  brakes 
will,  as  a  rule,  be  reasonably  efficient  for  from  nine  to  12 
months.  The  results  with  many  brakes  apparently  support 
this  contention. 

It  is  not  only  poor  economx-  to  allow  insufficient  time  for 
brake  repairs,  but  to  tr\-  and  use  material  that  is  worn  out 
or  otherwise  defective.  In  one  case  under  investigation,  it 
was  determined  that  excessive  brake  cylinder  leakage  was 
due  to  a  badly  worn  and  cracked  packing  leather.  Upon 
questioning,  the  workman  stated  that  he  was  aware  of  the 
condition  of  the  leather,  but  had  been  reprimanded  for  using 
too  many  new  leathers  and  thought  he  had  "better  take  a 
chance  on  that  one." 

^  There  is  generally  more  reason  to  criticise  undue  reten- 
tion of  defective  packing  leathers,  gaskets  and  rubber  seats 
for  emergency  valves  than  of  applying  new  unnecessarily. 
All  such  removed  parts  should  be  sent  to  a  central  point  for 
inspection,  so  that  any  still  suitable  for  use  may  be  saved. 

^^ETHODS  OF   IMPROVING  CONTHTIONS 

To  improve  conditions  it  is  necessary'  first  to  secure  more 
complete  supervision  of  the  work  of  repairing  and  maintain- 
ing freight  brakes  and  in  connection  with  that  all  employees 
must  be  educated  to  understand  the  importance  and  necessity 


of  efficient  brake  equipment.  This  is  especially  neqessar}- 
because  the  very  large  labor  turnover  in  railway  repair  shops 
has  resulted  in  the  employment  of  a  force  of  men  new  to  the 
work  and  seldom  properly  instructed  as  to  how  it  should 
be  performed.  The  second  recommendation  is  the  establish- 
ment of  as  many  "dead  line"  points  as  possible  where  in- 
coming freight  trains  may  be  inspected  and  the  bad  order 
cars  set  out  for  repairs. 

Outgoing  freight  brake  tests  should  be  used  merely  to 
check  against  error,  because  if  a  bad  order  car  is  not  detected 
until  ready  to  go  out,  the  result  of  switching  it  to  the  repair 
track  at  that  late  date  is  to  disorganize  the  despatching  and 
switching,  and  cause  a  serious  delay  to  outgoing  trains.  The 
better  plan  is  to  make  a  freight  brake  inspection  of  each 
train  immediately  on  arrival  at  a  "dead  point"  while  it  is 
under  blue  signals.  Assuming  that  the  proper  brake  applica- 
tion was  made  by  the  incoming  enginemen,  a  thorough  brake 
inspection  can  be  given,  minor  repairs  made  and  cars  with 
inoperative  brakes  marked  for  repair  tracks,  all  during  the 
time  and  protection  afforded  by  the  general  inspection.  As 
the  air  brake  inspection  must  be  begun  as  soon  as  the  brakes 
are  applied  and  must  be  CMnpleted  quickly  (within  20 
minutes),  it  cannot  be  performed  by  men  making  the  general 
inspection. 

Under  the  proposed  plan,  the  yardmaster  is  informed  be- 
fore switching  just  what  cars  are  ready  to  proceed.  Thus, 
brake  delays  to  departing  trains  are  avoided,  brakes  are 
maintained  and  incident  expense  is  kept  at  the  minimum. 

But  these  desirable  ends  all  depend  on  the  correct  per- 
formance of  a  simple  duty  by  the  incoming  crew.  The 
engineman  must  leave  the  brakes  entirely  applied  l)y  a  20-lb. 
reduction,  merely  adding  to  any  reduction  needed  for  stopping, 
the  amount  necessary  to  total  20  lb.  It  is  possible  to  have 
this  made  as  one  reduction  and  some  enginemen  do  so  by 
carefully  making  the  stop  with  the  engine  brakes  only,  but 
the  first  method  will  have  to  answer  in  many  cases  to  avoid 
the  delay  of  releasing  and  recharging. 

If  less  than  a  20  lb.  reduction  is  made,  some  brakes  in 
condition  to  proceed  will  be  found  unapplied.  On  being  sent 
to  the  repair  track  these  will  be  found  operative  and  the  in- 
spector may  be  criticised  for  the  unnecessar}-  work  and  delay. 
Thereafter  he  will  fear  to  mark  brakes  found  imapplied  "bad 
order,"  especially  if  there  are  several  in  a  train.  Thus,  there 
will  be  either  useless  expense  and  delay,  or  brake  mainte- 
nance will  depreciate  with  its  resultant  dangers  and  ultimate 
greater  expenses,  all  due  to  an  improperly  made  incoming 
brake  test. 

In  the  repairing  of  car  brake  equipment  it  is  understood 
that  triple  valves  cannot  be  well  maintained  unless  at  each 
periodical  cleaning  they  are  cared  for  in  a  suitable  room, 
having  among  its  facilities  a  standard  test  rack.  It  is  de- 
cidedly necessar\'  that  triple  valves  be  not  only  cleaned,  but 
repaired  and  put  in  good  order.  The  manufacturer's  in- 
struction book  for  use  of  the  standard  test  rack,  gives  much 
of  the  information  needed  to  care  for  triple  valve  repairs 
fairly  well,  but  the  men  who  maintain  the  rest  of  the  brake 
equipment  on  the  car  have  generally  to  depend  upon  verbal 
instructions.  To  aid  such  men,  the  Westinghouse  Air  Brake 
Company  has  had  certain  of  its  men  who  are  closely  in  touch 
with  such  work,  prepare  instructions  for  the  brake  work  to 
be  done  on  the  car. 

In  general  short  piston  travel  (less  than  6  in.)  and  brake 
pipe  leakage  render  good  braking  ver\'  difficult.  A  piston 
travel  of  9  in.  is  actually  less  objectionable  than  one  of  6  in. 
The  former  by  giving  a  much  less  increase  for  ordinar>' 
braking  reductions,  lessens  slack  action  and  consequent 
shock,  yet  is  almost  as  efficient  in  full  application  as  a  6-in. 
travel.  It  will  be  of  interest  to  know  that  recent  tests  on  a 
number  of  freight  cars,  starting  from  50  to  60  lb.  in  the 
brake  cylinder,  gradually  reducing  the  pressure,  and  noting 
the  amount  remaining  after  each  ^-in.  recession  or  loss  in 
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piston  travel,  gave  an  average  amount  remaining  of  30  lb. 
after  54-in.  recession,  20  lb.  after  3^  in.,  10  lb.  after  j^  in. 
and  5  lb.  after  1  in.  This  test  shows  that  1-in.  less  in  piston 
travel  means  a  loss  of  all  effective  holding  power. 

The  bad  results  from  l>rake  pipe  leakage  are  much  greater 
with  long  trains,  and  increase  more  rapidly  than  the  train 
length;  that  is,  a  rate  of  leakage  that  would  not  be  particu- 
larly detrimental  with  40  cars,  would  prevent  good  handling 
with  80  cars.  For  the  purpose  of  detecting  brake  pipe  leaks, 
it  is  necessary  to  use  the  soap  suds  test.  A  loose  pipe  means 
a  future  leak,  as  also  does  a  rigid  pipe,  where  the  need  of 
some  flexibility  is  plainly  indicated.  An  example  of  this  is 
given  in  the  branch  pipe  connection  from  the  main  pipe  to 
the  triple  valve. 

One  point  that  deserves  attention  is  the  waste  of  shoe 
metal  and  loss  of  brake  efficiency  resulting  from  brake  shoes 
that  overlap  the  wheel  treads.  This  is  due  to  the  old  head 
spacing  of  60^2  in.  magnified  by  manufacturing  errors  and 
the  spreading  action  of  the  overlapping  shoes.  In  addition 
to  insuring  that  all  new  beams  have  the  60-in.  spacing,  the 
errors  should  be  rectified  in  repairing  old  beams. 

Trains  cannot  be  held  down  steep  grades  with  the  air 
brakes  without  the  aid  of  retaining  valves  and  no  part  of 
the  air  brake  requires  less  to  maintain  it,  if  once  properly 
installed;  also  no  part  usually  gets  less  attention.  The 
lack  of  attention  given  this  part  of  the  equipment  is  well 
illustrated  by  the  case  of  one  railroad,  which  had  entirely 
neglected  to  provide  a  piece  work  price  for  the  testing  and 
repairing  of  retaining  valves.  The  cost  of  repairing  and 
maintaining  retaining  valves  in  good  condition  is  not  large 
and  such  repairs  should  not  lie  neglected  on  account  of  un- 
derestimating the  value  of  the  valve. 

In  regard  to  stenciling,  the  Northwest  Air  Brake  Club  of 
St.  Paul.  Minn.,  has  proposed  to  the  Air  Brake  Association 
a  revision  of  M.  C.  B.  requirements  regarding  brake  repair- 
ing and  stenciling,  as  follows:  It  is  submitted  that  the 
present  M.  C.  B.  stenciling  for  freight  brake  cleaning,  etc., 
can  be  simplified,  time  and  money  saved,  brake  maintenance 
improved,  and  more  use  obtained  from  the  cars  by  adopting 
a  rule  that  when  either  the  triple  valves  or  the  brake  cylin- 
der must  be  cleaned,  all  other  parts,  including  the  retaining 
valve,  dirt  collector,  etc.,  shall  be  cared  for  at  the  same  time; 
also  that  any  other  repairs  needed  by  the  brake  equipment 
shall  be  made.  The  stenciling  should  show  the  shop  num- 
erals, date  and  initials  of  the  road  doing  the  work.  This 
information  should  be  placed  on  both  sides  of  the  reservoir. 

DISCUSSION 

An  interesting  and  somewhat  extended  discussion  fol- 
lowed the  reading  of  the  foregoing  paper.  C.  H.  Weaver 
of  the  Xew  York  Central  raised  the  cjuestion  as  to  whether 
there  was  any  inherent  weakness  in  design  or  improper 
initial  installation  of  the  apparatus  that  could  account  for 
the  many  defects  found  in  air  l)rake  equijmient  and  foun- 
dation brake  gear.  It  was  the  belief  of  the  speaker,  and 
many  sjiecific  instances  were  quoted,  to  show  that  because 
equipment  was  going  on  a  freight  car,  it  was  not  considered 
important  cr  necessary  to  do  particularly  careful  work.  The 
result  was  that  many  minor  defects  were  allowed  to  go  into 
the  work  and  an  improper  initial  installation  was  obtained. 

It  was  stated  in  the  paper  of  the  evening  that  .S7  per 
cent  of  derailments  on  a  certain  road  were  caused  by  brake 
beams  dropping  down  which  showed  that  too  much  atten- 
tion could  not  be  given  to  the  method  of  applying  brake 
beams,  and  the  chairman  stated  that  the  Canadian  Gov- 
ernment Railways  for  six  months  had  been  following  the 
practice  of  connecting  brakes,  so  that  the  connecting  rod 
will  pass  between  the  upper  and  the  tension  member  of  the 
holster,  the  lower  part  of  the  truck  lever  being  connected 
tn  the  brake  beam.  In  this  way  the  brake  hanger  pin  can 
drop  out  and  the  lieam  will  not  fall  to  the  track. 


The  Canadian  Government  Railways  started  two  "dead" 
points  and  were  surprised  to  find  the  large  numlier  of  brakes 
that  would  not  pass  the  inspectors.  A  sf)ecial  effort  is  made 
to  clean  the  brakes  and  get  them  in  good  condition  during 
the  summer  months,  because  under  the  severe  weather  con- 
ditions during  winter  months,  it  is  impossible  to  get  the 
work  done  properly.  Attention  was  called  to  the  serious 
hose  trouble  due  to  cold  weather  and  the  fact  that  air  brake 
men  in  Canada  devote  50  per  cent  of  their  time  in  the 
winter  to  stopping  leaks  in  the  air  hose  gaskets.  In  one 
instance  it  required  1  Yz  hours  on  the  Lake  Superior  division 
of  the  Canadian  Pacific  to  get  sufficient  pliable  hose  and 
gaskets,  so  that  the  pump  could  maintain  the  maximum 
main  line  pressure.  This  trouble  hap})ened  every  time  the 
train  went  into  a  siding  between  divisional  points  where  the 
slack  was  bunched  and  stayed  there  over  15  minutes.  When 
it  started  again  and  stretched  out  the  slack  in  the  train,  the 
hose  would  leak  in  the  gaskets. 

L.  H.  Albers  of  the  New  York  Central,  stated  that  with 
proper  maintenance  on  the  road,  less  shop  work  would  be 
required  on  freight  cars  and  time  would  be  saved  in  get- 
ting up  train-line  pressure  in  the  yard,  all  of  which  will 
assist  in  getting  trains  over  the  road  with  a  minimum  delay. 
He  also  brought  out  the  fact  that  there  should  be  'closer 
co-operation  between  the  drafting  room  and  the  general  air 
brake  inspector  and  outside  men.  ^'e^y  often  cars  are  pro- 
duced today  with  an  entirely  new  design  of  brake  gear,  and 
the  man  in  the  field  who  looks  after  the  brakes  never  even 
knows  that  these  cars  are  coming  until  they  arrive. 

To  show  the  importance  of  properly  maintained  lirakes 
and  the  necessity  of  keeping  all  valves  in  good  working 
order,  P.  J.  Langan  of  the  Delaware,  Lackawanna  &  West- 
ern, cited  two  example.  A  car  on  a  heavy  freight  train  on  a 
descending  grade  was  derailed  by  a  broken  wheel  due  to 
blocked  retainers  and  wheel  heating.  A  four-engine  train 
was  coming  up  the  grade  and  the  derailed  car  caught  and 
overturned  the  tenders  of  the  two  engines  on  lead,  the  pres- 
sure of  the  two  engines  in  the  rear  buckling  the  train  in  four 
places.  All  of  this  damage  was  the  result  of  retaining  valves 
be.ng  blocked. 

.\nother  case  would  have  been  serious  had  it  not  l)een  for 
the  ^ood  condition  of  the  brakes  on  the  train.  A  heavy 
train  descending  a  grade  had  ice  accumulate  inside  the 
brake  pipe.  This  was  loosened  and  blocked  the  angle  cock 
on  the  first  car  l^ack  of  the  engine.  The  engineer  immediately 
called  for  assistance.  At  the  time  there  was  75  lb.  pressure 
en  the  air  gage  in  the  caljoose  and  the  conductor  instead  of 
using  the  conductor's  valve  in  the  caboose  went  out  on  the 
train  to  see  what  was  the  matter  and  did  not  think  it  neces- 
sary to  open  the  valve.  The  train  arrived  at  the  bottom  of 
the  seven-mile  grade  without  the  least  damage.  The  angle 
cock  was  freed  from  ice  and  the  same  train  was  taken  down 
a  grade  twice  as  long  without  any  work  being  done  on  the 
l)rakes,  which  showed  that  the  brakes  were  in  projjer  con- 
dition, whereas  if  they  had  been  in  bad  shape  there  is  no 
dcubt  but  that  a  wreck  would  have  happened  that  would 
have  cost  the  Lackawanna  5100,000,  and  perhaps  the  loss 
of  life.  Proper  brake  maintenance  is  a  necessity  and  when 
an  engineer  handles  a  train  with  the  knowledge  that  his 
brakes  are  in  good  condition,  it  produces  contentment  in 
that  man's  mind  for  the  remainder  of  the  trip. 

In  connection  with  the  incoming  brake  tests.  W.  Clegg, 
of  the  Canadian  Northern,  pointed  out  that  when  the  brakes 
leak  off,  it  is  often  difficult  to  determine  whether  the  leakage 
takes  place  by  the  brake, piston  or  the  check  valve  in  the 
triple  valve,  or  whether  it  is  due  to  brake  pipe  leakage. 

In  his  final  remarks,  Mr.  Farmer  recommended  that  nine 
months  instead  of  twelve  should  he  the  stipulated  time  for 
considering  a  brake  out  of  order  and  5ome  way  must  be  found 
to  make  the  repairs  quickly  and  get  the  cars  back  into  serv- 
ice as  soon  as  p)ossible. 


"THE  REAL  TEST  IS  TO  GET  RESULTS" 

BY    HARVEY    DE    WITT    WOLCOMB 

Suffering  cats!  but  the  "big  boss"  was  mad.  He  was  so 
hot  that  he  could  neither  see  straight  nor  think;  and  the 
busy  terminal  at  Gardner  suffered  in  consequence.  Not  that 
ever}-  roundhouse  foreman  is  not  out  of  sorts  about  some- 
thing nearly  all  the  time,  for  a  roundhouse  job  is  a  continual 
grind  on  a  man's  nerves.  But  this  day  Dan  Caddahan,  the 
general  forieman  at  Gardner,  was  uglier  than  usual.  He 
was  particularly  polite,  for  one  thing — a  sure  indication 
that  he  wa^  loaded  to  the  muz/le  with  a  charge  of  sarcasm 
that  would!  get  any  man's  goat,  and  the  men,  knowing  fully 
what  to  ej^ct,  kept  their  distance.  It  didn't  take  long  for 
that  myst»ious  shop  method  of  spreading  important  news 
to  warn  ev|ery  workman  and  sub-foreman  to  "watch  out  for 
the  big  boss." 

And  it  Was  such  an  insignificant  thing  that  caused  all  the 
trouble — just  a  piece  of  ordinary  window  glass.  But  then, 
it's  generally  the  small  things  that  start  trouble  on  a  railroad. 

Aboijt  Jthree  months  ago — before  the  cold  weather  set  in — 
Dan  h^id  checked  up  his  winter  requirements  for  cab  sash 
glass,  dnd  had  written  the  storekeeper  a  special  letter  asking 
that  the  supply  he  mentioned  be  secured  at  once  so  that  when 
the  tiriie  came  they  would  have  no  cause  for  complaints. 
Unfortunately,  the  supply  did  not  arrive,  and  about  ten 
days  prior  to  this  eventful  day  Dan  had  a  "run-in"'  with 
one  of  the  engineers,  who  made  a  kick  over  putting  in  two 
pieces  of  glass  in  his  cab  window  instead  of  one.  At  that 
time  Dan  personally  asked  the  storekeeper  to  wire  head- 
iquarters  to  make  passenger  train  shipment,  as  they  were  then 
cutting  up  two  larger  glasses  to  fit  the  standard  cab  sash. 
This  resulted  in  a  waste  of  Ijoth  glass  and  time  to  apply, 
also,  it  left  a  seam  up  and  down  the  sash,  through  which 
water  and  wind  could  blow  in  en  the  engineer.  The 
engineers  began  to  kick,  but  Dan  soothed  their  anger  by 
promising  early  relief,  just  as  soon  as  a  supply  of  the  right 
size  glass  arrived.  This  morning  he  had  received -a  personal 
letter  from  the  superintendent  wanting  to  know  why 
engineers'  reports  were  not  attended  to.  citing  several  cases 
of  cab  sash  glass  to  Ije  applied,  yet  the  engineers  reported 
no  relief. 

.\s  Dan  read  this  letter  he  went  right  up  in  the  air  and, 
started  for  the  storekeeper's  office,  letter  in  hand. 

Striding  into  the  storekeeper's  office,  he  angrily  asked  that 
worthy  official  to  read  the  letter  and  then  advise  when  he 
could  expect  a  shipment  of  glass.  The  storekeeper  hastily 
spoke  up  that  he  did  not  know  what  the  present  status  was. 
but  would  secure  the  file.  He  was  under  the  impression 
they  had  been  "punching"  the  delivery  of  glass  every  other 
day. 

"Oh,  yes,"  replied  Dan,  "that  is  the  usual  case.  You 
fellows  don't  seem  to  worry  about  getting  material;  you 
simply  mark  a  letter  'punch  every  dav  or  so,'  and  then  that 
letter  is  handled  with  regular  machine-like  precision.  What 
I  want  is  glass,  not  'punchers'  or  fil^  If  you  can't  get  any 
glass  from  headouarters.  wh\  don't  you  go  uptown  and  buy 
some?     Do  anj'thing  to  help  out  the  situation,  for  both  the 


.-uperintendent  and  I  have  troubles  enough  without  any  addi- 
tional kicks  from  the  engineers.'' 

"That  wouldn't  do,"  said  thi^  storekeeper,  "without  first 
securing  permission  to  make  local  purchase;  and  that  would 
take  at  least  two  or  three  days  to  secure." 

"Well,  then,  I  suppose  it  i-s  up  to  me  to  tie  up  a  first- 
class  locomotive,"  angrily  replied  Dan,  "just  because  you 
are  afraid  to  take  a  step  to  keep  the  road  running.  What 
are  }ou  here  for,  anyway!  To  follow  orders  and  tie  up 
power,  or  to  use  a  little  common  sense  and  break  a  rule? 
Xow,  what  shall  I  do?" 

"Can't  you  find  some  other  way  out?"  asked  the  store- 
keeper. 

"That's  it,"  answered  Dan,  "just  another  glaring  ex- 
ample of  why  it  is  costing  us  so  much  to  keep  the  old  road 
going.  Sure,  I  can  build  new  sash  for  every  locomotive, 
which  will  cost  about  fifteen  times  as  much  as  glass  will 
cost,  and  then  as  soon  as  I  get  thi'  new  sash  made  you  will 
run  out  of  the  present  size  glass  md  I  will  have  to  alter 
the  sash  to  suit.  That  is  the  way  I  am  working  all  the 
time;  rebuilding  or  making  over  just  to  suit  the  stock  you 
happen  to  have."     -  ■". 

"I  am  ver>'  sorr}'  indeed,"  replied  the  storekeeper,  "but 
my  hands  are  tied  and  I  cannot  do  any  more  than  I  am 
doing." 

"Is  that  so?"  said  Dan.  "Let  'ne  show  you  how  a  round- 
house foreman  handles  a  situation  like  that.  Why,  man 
alive,  if  one  of  my  foremen  didn"'  have  more  backbone  than 
any  three  men  like  you,  I'd  fire  him  on  the  spot.  What 
you  ought  to  do  is  to  get  the  glass,  for  \  ou  know  we  need  it. 
"S'ou  are  in  a  rut.  and  I  am  going  to  show  you  how  to  get 
supplies." 

Turning  on  his  heel,  Dan  left  the  office  and  went  over 
to  the  despatcher's  office,  for  he  wanted  to  send  some  tele- 
grams. The  fir.«t  one  he  sent  to  the  purchasing  agent  as 
fellows:  "Power  tied  up  for  glass,  size  twenty-six  by  thirt>' 
inches."  Writing  out  another  message,  he  told  the  operator 
to  send  ihe  second  one  right  after  dinner.  The  second  mes- 
sage read,  "Glass  not  received.  Am  making  local  purchase 
to  relieve  situation.  Rush  regular  supply  passenger  train." 
To  both  these  messages,  Dan  signed  the  storekeeper's  name, 
for  he  knew  he  was  in  deep  water  anyway,  and  if  there  was 
rnv  trouble  about  his  actions  he  might  as  well  get  fired  for 
a  big  offense  as  for  a  small  one. 

Leaving  the  despatcher's  office,  he  sent  one  of  the  call 
boys  up  town  to  a  hardware  store  for  six  glass  of  the  size 
he  needed,  telling  the  boy  to  have  the  hardware  company/ 
send  him  the  bill.  As  other  things  demanded  his  attention," 
Dan  dismissed  this  matter  with  a  grin,  as  he  thought  of 
what  would  happen  when  the  fireworks  went  off. 

Long  before  noon  Dan  saw  his  carpenter  going  through 
the  house  with  a  big  pane  of  glass  under  his  arm.  so  he  knew 
that  temporan.-  relief  had  been  secured,  anyway. 

About  four  o'clock  in  the  afternoon  the  storekeeper  came 
down  through  the  house  with  a  telegram  in  his  hand.  Look- 
ing for  Dan,  he  found  that  worthv  official  in  an  ash  pan.  and 
had  to  wait  a  few  m-nutes  before  he  could  get  near  enough 
to  show  him  the  message. 
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"Do  you  know,"  said  the  storekeeper,  "I  have  secured 
word  from  the  purchasing  agent  that  glass  will  be  here  on 
the  night  express,  but  I  don't  quite  understand  what  he  means 
in  the  last  part  of  his  message,  where  he  says,  'O.  K.  to  pur- 
chase"."' 

Grinning  all  over,  Dan  turned  to  the  storekeeper  and  said, 
"Let  me  tell  you  something.  The  real  test  of  a  successful 
roundhouse  foreman  is  to  get  results.  That  same  test 
applies  to  a  storekeeper  as  well,  only  in  your  case  it  is  to  get 
material.  This  morning,  when  you  couldn"t  get  me  any 
glass  I  helped  my.«ielf,  so  just  pin  that  message  to  this  little 
bill  and  put  it  through  in  the  regular  manner." 


injector,  the  jaw  end., being  held  tight  against  the  check  valve 
guide  seat  near  the  deliver}'  end  of  the  injector,  while  the 
adjusting  screw  is  turned  until  the  point  of  the  slider  bears 
against  the  steam  nozzle  seat,  which  has  been  faced.  The 
distance  between  the  zero  mark  on  the  gage  and  the  one  on 
the  slider  will  determine  the  proper  thickness  of  the  liner  re- 
quired. 

This  gage  is  ine.xpensive  to  make  and  its  use  keeps  the 
distance  between  the  check  valve  guide  seat  and  the  steam 
nozzle  seat  constant  and  at  the  required  distance  to  insure 
uniform  and  efficient  injector  operation. 


INJECTOR  GAGE 

BY    E.    F.    GLASS 

In  repairing  the  Simplex  and  the  Sellers  injectors,  it  has 
been  found  that  the  repeated  facing  of  the  steam  nozzle  seat 
allows  tlie  nozzle  to  enter  too  far  into  the  comi)ining  tube, 
thus  reducing  the  area  around  the  nozzle  and  diminishing 
the  efficiency  of  the  injector.      In  order  to  overcome  this 
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A  TRAVELING  ANTI- WASTE  EXHIBIT 

In  a  large  manufacturing  plant  where  thousands  are  em- 
ployed, it  is  surprising  to  learn  of  the  food  products  and 
manufacturing  material  wasted  each  day. 

To  give  the  employees  of  the  Westinghouse  Electric  & 
Manufacturing  Company  some  idea  of  the  waste,  the  man- 
agement devised  the  novel  scheme  of  fitting  up  a  storage 
battery  truck  as  a  traveling  exhibit,  upon  it  a  collection  of 
food  wasted  including  bread,  butter,  meat,  cakes,  crackers, 
pickles,  cheese,  fruits,  etc.,  as  well  as  a  quantity  of  manu- 
facturing materials  such  as  copper,  zinc,  lead,  mica,  rubber, 
felt,  gum  and  similar  materials  much  of  which  could  be  used 
to  advantage. 

It  is  estimated  that  the  food  stuffs  wasted  per  da\-  would 
amount  to  between  $35  and  $50,  the  cost  of  which,  of  course, 
comes  out  of  the  employees'  pockets;  the  waste  of  material 
amounting  to  hundreds  of  dollars  per  day,  which  would  be  a 
loss  to  the  company  if  it  were  not  that  a  force  of  men  are 
continually  assorting  the  seemingly  scrap  material  and  turn- 
ing it  back  for  use  or  so  that  the  highest  price  may  be  obtained 
for  scrap  produce,  all  due  largely  to  the  thoughtlessness  and 
carelessness  of  the  employees. 

Above  the  material  is  constructed  a  sign,  reading  in  large 
letters:  "Wasted"  and  underneath  the  words  "Food  l)rought 
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Gage  for  Maintaining  the  Correct  Relation  Between  Injector  Steam 
Nozzle  and  Combining  Tube 

defect,  the  idea  was  conceived  to  insert  a  brass  collar  be- 
tween the  steam  nozzle  and  seat,  the  collar  being  bored  out 
large  enough  to  slip  over  the  thread  on  the  steam  nozzle. 
The  outside  diameter  of  the  collar  is  ^4  ij^-  larger  and  the 
thickness  usually  varies  from  1/32  in.  to  1/8  in.  The  gage 
illustrated  was  designed  to  determine  the  thickness  of  liner 
required. 

Referring  to  the  illustration,  the  gage  consists  of  an  ad- 
justable jaw  A,  bracket  B,  slider  C,  adjusting  screw  D, 
dowel  pins  E  and  filling  piece  F.  The  distance  X  between 
the  jaw  and  the  slider  is  constant  for  each  class  of  injectors 
and  by  moving  the  bracket  B  so  that  the  dowel  pins  will 
fit  in  the  four  tapered  holes  indicated,  it  is  possible  to  use 
the  gage  with  the  four  different  types  and  sizes  of  injectors 
shown  in  the  inserted  table. 

The  position  of  the  taper  pin  is  adjusted  so  that  with  the 
slider  in  a  central  position  the  distance  A'  becomes  standard 
in  each  case.  The  slider  is  marked  to  show  the  central 
position  and  graduations  to  1/32  in.  will  readily  indicate 
the  amount  of  movement. 

After  the  lever,  steam  bonnet,  steam  nozzle,  combining 
nozzle,  delivery  nozzle  and  all  other  removable  parts  have 
been   taken   out   the  gage   is   inserted    in   the   body  of   the 


A    Waste   Exhibit  to    Excite  Thrift 

from  your  homes,"  and  on  the  other  side  "Materials  be- 
longing to  the  company." 

This  truck  was  driven  up  and  down  the  shop  aisles  so 
that  the  employees  could  look  upon  it  and  form  in  their 
minds  some  idea  of  the  waste.  Such  an  object  lesson  is 
valuable  at  this  time  when  everyone  should  take  all  the  pre- 
cautions necessar}-  to  cause  anywhere  as  little  waste  as  is 
absolutely   possible. 
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"I^.i   }.iu    know."    i:ii(l    the   .-Idn-kot-prr.    "l    havi-   srrurod 

wnnl   I'r.tm  ilic  pur.  lia-in'j  riL'tiU  that   L!la--  will   Ik'  lirrt-  uii 

tlu'  iiiiilit    •xprr— .  Iiut   I  doiit  <|Uitr  uin  !rr-iaiiil  uliat  In-  iiicaii« 

in  llu'  la»t  part  t»l'  In-  mr~-aii«,  win  n    lit    -a\>.    (  ).  K.  to  pur- 

,.clia-«.'." 

' '  GrimiinL:  all  ovir.  haii  turiu«i  to  the  -innkft  prr  and  .-aid. 
'*I.et  nu-  t.'ll  ynu  -onH  thin-,'.  'Ilir  r«al  ti-t  >>{  a  -iii<o«ful 
roundlmu-i-  foninan  i-  to  i,'rt  i«-ult-.  I  hat  -aiiu'  lo-t 
applic-  ti/  1  -turrknjKT  a-  Wfll.  oidv  in  vinir  i  a-c  it  i-  to  not 
niaU-rial.  I  hi-  nxirniui:.  wluii  \iiu  .duldii't  'j.i\  mc  any 
trlasr-  I'hflpfd  ni\-rli'.  -«.  ju-t  pin  that  nu --aL!i  to  tin-  little 
hill  ami  [>ut".if  thmuiih  in  the  n-i^ular  niaini«r."        :     •        •• , 


: ;  ;    -  INJECTOR  (lAGF       ;  :         ■  :    ; 

'7^.'^':  1*^'    •■■•    •"•    •■l^'^*'     "•■■'-^  ■       '-•'."  ''-o^f  "„ 

'  ;  llY  Ti'Y'.iirMi':  'hr  SinipliA  and  tlu-  Srlhr-  injci  tor-,  it  has 
iKH-n  found  tlial  the  rrpratrd  tatinir  oi'  tin-  -icini  iio/./I,  -i.it 
allow-  tlio  iirt//l«'  to  \i\wr  to(>  far  into  th.  i  onihiiiiiiLi  tuhc 
tlui-  rohi.  iiiii  'hf  .m-a  aroinid  tlu-  no/./lo  .iml  dimiiii-hin',' 
tlio    I'lVi- i-'Ti' V     'f    the    ini«<ti>r.       In    ord'-r    to    oMTiotni'    thi- 
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dci'fi  I.  til.-  idia  wi-  ioini'iv«'d  to  iiwert  a  l>ra—  rollar  1r-- 
twi-en  tlu-  -team  no/./.Ie  and  ^at.  tlu-  mllar  hiiiiLi  hond  out 
larsie  i-iu>Ui;h  to  slip  ovi-r  ilu-  tlinad  on  tlu-  -tiain  nozzle. 
Tlu-  out-i  1.  li.inuttT  of  tlu-  <ollar  i>  -j  in.  larger  and  the 
thii  kiu—  i-u.tll\  varii-.-  from  1  .^J  in.  to  1  >  in.  The  liaue 
illu-tratf!  \  I-  deriiiiu-d  to  ditirinine,  the  tliickne-s  of  liner 
re<|uirid.  ■"      • 

k«'l"errin'4  to  the  illu.-tratioii.  tlu  -^aiii  i  oii-i-t-  of  an  ad- 
ju-tai>Ii-  j.iw  .1,  hrai  kit  />'.  -lidi-r  (  .  .idiu-liiiL;  -«  riw  IK 
dowil  pin*  /'J  .nnd  I'lllitn,'  pitu  /-.  Ilu-  di-taiiM-  .V  iit-tween 
the  jaw  and  the  -lider  i-  »(Hi-tant  for  eat  li  .la--  of  injeetors 
and  1»\  inoviiiu'  tlu-  l.raeket  />'  -o  that  ih<  d.iwil  |iin-  will 
fit  in  the  four  tafH-nd  holi  -  iiuli.atid.  it  i-  |io--il.lt-  to  u-e 
the  LM'-'e  '.vifh  the  four  different  t\pe.-  aiul  -ize.-  of  injectors 
shown   ir;  tlu    iii-irtr<i   taMi-. 

...  The  [■•">inoii  of  tlu  tapir  |iin  i-  adju-tid  -<>  that  with  the 
slicler  in  .i  leiitral  po-iliou  tlu-  di-laiui-  .V  l.i.omr.-  -landard 
in  each  ■  a.-e.  ilu-  -lidrr  i-  inarkid  to  -hou  the  .  tiural 
position  and  '_'r.i<luatioii-  to  1  .>2  in.  will  readil\  indi.  att- 
th.'  amount  of  movement,  .    -  ,• 

.\fter  t'ae  lever,  -team  lionnct.  -team  lui/zU-.  .oinliinim; 
no/zle.  d«livtry  nozzle  and  all  other  removahle  jiart-  have 
l>een    takt  n    out    tlu-    !,'ai:e    is    in-i-rted    in    the    l»od\'    of    tlu 


injetlor.  the  jaw  i  nd  lieini:  lu-M  tii:hl  aizain-l  the  .  lu.  k  valve 
L:ui<le  -eat  luar  tlu-  (Klivi-r\  etui  of  tlu-  injertor.  while  the 
adju-tinn  .nrew  i-  turiu-d  until  tlu-  point  of  the  -lidt-r  hears 
au'ainst  the  steam  nozzle  srat.  whiih  ha-  heen  fated.  I  he 
di-tan(e  hetwi-en  the  Zi-ro  mark  on  the  L'aiie  and  the  oiu'  on 
tlu-  -lider  will  diii-rmiiie  the  pre)per  lh.it. kiu->-  of  the  liner  re- 
<|iiired.  /■  "      '  :'^         :■  .K.   -  ■  = '  ■..'•. 

rhi-  Ljaue  is  iiu-\pen-ive  to  make  and  its  use  keeps  the 
di-laiue  hetween  the  •  he.  k  valve  u'uifle  -eat  and  the  steam 
nozzlt-  M-at  t(in-tant  and  at  the  rt-<|uirttl  di-tanee  to  in-ure 
uniform  and  eftu  inn  injt-ttor  tijx-ration.    ■  •.'^^■v.-'.  .  .'■;"• 


A  TKA\  HUNG    \NTI-W.\STH  r:\HIBH 

In  a  larLTe  maiiufa.  turiiu^  jdaiU  wlure  thoii-aiid^  are  em- 
pli>yed.  it  i-  -urjiri-iini  to  learn  of  the  ftuitl  produits  and 
manufat  turiii":   material    wa-ti-d    ea.  h    day.     %.   •     ;  V  •  '   '. 

To  Lrivt'  tlu-  i-inployi-e-  of  the  \\'i--tin.i:hou-e  Tlet  trie  & 
Manufat  turinu  Company  -onie  idt-a  tif  the  wa-lc.  the  man- 
agenit-nt  devi-t-t|  tlu-  iuacI  -.  luiur  of  fitting  u|i  a  .-torat^e 
hatttry  tru.  k  a-  a  travi-liiii:  e\hiliit.  upon  it  a  .olK-.  tioii  t)f 
fotnl  ua-ttil  iiit  hitlini:  hnad.  hutti-r.  nuat.  takt-s.  trackers, 
pit  kit--,  t  het--e.  fruit-,  ett..  a-  well  as  a  .|Uaiitity  tif  manu- 
fat turiiiL;  matt-rial-  -ut  h  as  fop|»er.  zitie.  Katl.  mita.  ruhher, 
felt.  k,'um  and  -iinilar  matt-rial-  mm  h  of  whi.li  lould  Ik-  u-fil 
to    advaiita..:!'. 

It  i-  i-timatt<l  that  tlu-  foo.l  -lutY-  wa-ttil  ptr  Aa\  wouhl 
amount  tt>  lietwt-en  >.v>  and  S.^d.  thet<i-t  of  whi.li.  of  .oiir-e. 
tome-  tiut  .il  the  t-mpIo\tt-"  po.kit-:  tlu-  wa-lt-  .il  matiii.il 
amounting'  to  huiulrt-tl-  of  dollar-  ptr  tla\.  whith  would  In-  a 
It)--  to  tlu-  .om[>any  if  it  wt-rt-  not  that  .i  I'tirtt-  tif  nu-n  are 
fontinuall\  a--ortinLr  tlu  -it-miii>il\  -t  ra|)  matt-rial  aiul  turn- 
iiu.:  it  liatk  I'tir  u-t-  or  -o  that  tin-  ImliIu  -t  prii  i  ina\  \<v  ohtaiiu'd 
ftir  Strap  protlut  i-.  all  ilut-  larni-lv  ti»  tlu  tliou,L;htlt---nes-  ami 
(  arele-sne—  of  the  t  inployte-. 

.\liove  the  material  i-  tonstruttetl  a  -iLin.  rt--atlinu  in  l.ir^e 
lettt-r-:   "Wa-tt-d"  and  luult-rneath  the  wortls  •■FtMxl  hrouiiht 


A    Waste    Exhibit  to    Excite   Thrift 

from   your   ht>nu-.-.""   and   t»n   the   i>ther  .-ide   "Materials   he- 

lotnjinir  tti  the  ititnpany." 

riii-  truik  wa-  dri\t-n  u|i  and  down  the  >hop  aisles  so 
that  tlu  emplo\et-s  louM  lot»k  upt)n  it  and  form  in  their 
minds  -oim-  idi-a  of  the  wa-ti-.  Sueh  an  ohjeet  lesstm  is 
valuahK-  at  ihi-  time  when  i-ver\i)nt'  -hould  take  all  the  pre- 
i  autitin-  lu-t  t--ar\  tt)  .eau--e  an\  where  a>  little  waste  as  is 
ali-tilutel\    |io--iiiIi..    '■'.;.'...   '•''.;'."'-  ^  ^    ':•    -    "     .■■  ■ 


Organization  of  the  United  States  Railroad  Administration 


HENRY   WALTERS 

Advisory 


Central  Administration 


Board  of  Wages  and  Working 
Conditions 

718    18th    St. 
G    H     SINES.   Chairman. 
F     F.    Games.    Vice-Chairman 
J.  J.   Dermody. 
C.   E.   Lindsey. 
W.    E     Morse. 
A.    O.    Wharton. 


DIRECTOR  GENERAL  OF  RAILROADS 

913    I.    C.    C".    MIdg.,    W.iOiinKt.m 

W.    G.    McADOO 

M.    Brice    Claggett,    Private    Secretary 

OSCAR   A.   PRICE.   Assistant  to   Director   General 

WALKER   D.    HINES,   Assistant   Director   General 

W9    I.    C.   C.    ISUIk. 

H.    A.   Taylor   and   G.    H.    Parker,   Assistants 


Exports   Control   Committee 

GEORGE   D    OGDEN.   Chairman 

Major-Cencral  G.  W.  Goethals. 

Rear-Admiral   C.  J.   Peoples. 

A.   S.    Franklin. 

D.  W.  Cooke. 


MeeK 


Regional 


1 

.lOHN 
R     Wa 

N.ithan 
F    W 
C     B. 

Division  of  Law 

904    1     (-.    C     Hl.lR 

BARTON    PAYNE.   General   Counsel. 
Iton    Moore.    A»s"t   Gen.   Counsel 

Matthews,    Special    Counsrl. 
Gwathmev.  Assistant. 

Eddy  and  J.    B.   Wright.   Assistants. 

Set  lion  for    Protection   of   Railroad 
Property 

711    Southern   Ry.    Hldu. 

HHILIP    .r    DOHERTY.    Manager. 
Willard    Robertson,    Assistant. 
H.   L.   Van   Sicklen,  Attorney 
I)     R     Leonard,    Attorney 


of    Public    Service 


Division 

and  Accounts 

1114    I     C.   (      MI.Ib. 

CHARLES  A.   PROUTY,   Director 
Luther    M.    Walter.    Assistanr 
J.   W.    Roberts,   Auditor. 

Fred  Pettijohn,  Chief  Accountant. 


T 


Accounting    Committee 
A.    H.   PLANT,  Chairman. 
C.    B.   Seger. 
A.    D.    McDonald. 
R.    A.   White. 


Division   of   Operation 

oip  1   r.  c.  Didg. 

CARL    R.    GRAY,    Director. 
W.  T.  Tvler.   Senior  Assistant, 

Frank    McManamy.    Mech.     Assist. 

J.   H,   Kcefe.   Assistant. 

C.   S.    Lake.   Assistant. 

F.  C.   Wright.  New  England   Coal 


Safety    Section 
715   SuMthrrn   Rv.    I'.lilg. 
H.   W.   BELNAP,   Manager. 
W.    P.   Borland,  Atst,   Mgr, 

Regional   Supervisors 
R.  S.  Jarnigan.  Eastern  Roadt. 
Harry  J.   Bell,  Western  Roads. 
C.    M.    Anderson.   Southern   Roads. 
Charles  W.   Gregg,  Washington. 


Coastwise   Steamship 
Advisory   Committee 
165    Broadway,    New    York. 
L.  J.  SPENCE.  Chairman. 


Operating   Statistics   Section 
bOJ    Southern    Ry.    Bldg. 
W.   J,   CUNNINGHAM.   Manager 
Joseph  L.  White,  Assistant   Manager, 
J.  J.    Ekin.  H.  W.  Mackenzie. 

J.  G.  Drew.  W,  C.  Wishart. 

G.    R.   Martin. 


r 


Fuel    Conservation    Section 
Southern    R.iilway    tiU\g  .    Washington. 

Union    tiectric    BIil)f  .    St.    I.ouis. 
EUGENE   McAULIFFE.    Manager, 
Major   Edward   C.   Schmidt.  Assistant. 


Troop    Movement   Section 

lluiner    llldg, 

GEORGE  HODGES.  Manager 


Marine    Section 

704    Southern    Ry.    Cldg 

w 

E. 
G. 

H.   PLEASANTS,    Manager. 
J.    Henry,    Assistant. 
A.  Tomlinson.   Gen.   Mgr. 
New   York   Canal   Section. 

Cai    Seivice    Section 
718   I8tli  5*. 
W     C.   KENDALL,   Manager 
E.    H.    De    Groot,   Jr. 
A.   C,  Gutheim. 
C.   B.   Phelps. 
G.   F.    Richardson. 
J,   A,   Somcrville. 
W.  L.    Barnes.  Chicago 


Locomotive    Section 

619    I     C     C     Bldj. 
FRANK   McMANAMY,   Manager. 
G.   P.   Robinson,  Assistant  Manager. 
F.    P.    Pfahler,    Mechanical    Engineer. 


Locomotive  Consulting    Board 
H.   T.   Bentley.  D.   R,    MacBain. 

C,  E.   Fuller.  C.  E.  Chambers, 

lohn   Purcell.  J.    Hainen. 


Car    Repair    Section 

701   Southern  Ry.   Bldg. 

J.  J.  TATUM.  Manager. 


Inspection    and    Test    Section 

610  Southern  Ry.   Bldg. 

C.   B.   VOUNG.   Manager. 

Chief  Materials  Inspector. 

H,    E.    Smith 

Chief  Construction  Inipcctors. 

C.    T.    Markel,    Locomotives 
J.  A.  Rickabaugh,  Cars 


Division  of  Capital  Expenditures 

<>II3    I.    (■     (       IM.Iw 
ROBERT  S    LOVETT.  Direttor, 
E     K    Adams,    Engineering   Assistant. 
F     W     Sercoinbe.   Accounting   Assistant 


Division  of  Finance  and  Purchases 

V06  1.  f.  r.  liidg 

JOHN   SKELTON   WILLIAMS.   Director 

D.  C    Porteous,  Assistant. 

A.    D.    McDonald.    Acting    Treasurer 

T.    H.    Price,   Actuary. 


Finance 

Section 

Advisory 

Committee 

FRANKLIN   Q.   BROWN 

Chairman. 

Fesius   J 
Frederick 
James  N. 

Wade. 
W.   Scott. 
Wallace. 

Purchasing    Section 
Advisory    Committee 

yo5  1    c   c    I'.uiti. 

HENRY  B.  SPENCER 

Chairman, 

Samuel    Porcher, 
George   G.    Yoemans. 


Division  of  Traffic 

10,^3    I.    C.    C.    Bldg, 
EDWARD   CHAMBERS.    Director. 
R.    C.    Wright,    Freight. 
Gerrit    Fort,    Passenger. 

E.   L.   Bevington  G.  F.  Randolph. 

G.  W,  Kirtley,  1.   B.  Coffey. 

J.  P.  Holden:  W.  S.  Basinger. 

C    B.   Buxton.  C.  A,  Fox. 
P.  P.  Hastings. 


Advertising    Committee 
A.   L.   CRAIG.   Chairman. 


Committee 

on 

U 

niform    Classification  1 

Tr.insportalion    Bldg.,  Chicago.          | 

R.   N. 

COLLYER,  Chairman.         \. 

R. 

c 

E, 
E. 
C, 

Fyfe. 
Crosland. 
WiUiams. 
Colquitt. 

Procurement  Section. 

H.   C.   Psarcc.   Mgr. 

C.    B.    Dailey,   Asst.    Mgr. 

L.  G.    Plant,   Progress  Engineer. 


Committee  on   Mail  Transportation 
608    Southern    Ry.    Bldg. 
GUY    ADAMS.    Chairman. 
Rudolph    Braucr. 
H.  L.  Fairfield. 
J.  C.   McCahan,  Jr. 
H.  T.  Mason. 
C.  P.  Conard. 


Traffic    Representatives  in   Government   Departments 
H.   M.   Adams.   Manager  Inland  Traffic,  War  Dept. 
H.  P.  Anewalt,  Manager  Inland  Traffic,  Navy  Dept. 
D.    L.   Gray.    Manager   Inland  Traffic.   Shipping  Board. 
C.   E.   Spens.   Manager   Inland  Traffic,   Food  Administration 
F.   M.   Whittaker,   Manager  Inland  Traffic,   Fuel  Administration. 
J.    A.    Middleton.    Manager    Inland    Traffic,    Petroleum    Section,    Fuel    Ad- 
ministration. 
T.   C.   Powell.   Manager   Inland   Traffic,   War   Industries   Board. 


Division  of  Labor 

607   I,   C.   C.   Bldg. 

W.    S.    CARTER,   Director. 

J.   A.    Franklin,   Assistant. 

G.   W.   W.   Hanger,   Assistant, 


X 


Boa 

rd   of    Adjustment    No.    1        | 

7 

13    Southern 

Ry.    r.Ulg. 

C. 

P,  NEILL 

.   Chairman, 

L 

E. 

Sheppard, 

Vice-Chairman. 

J 
J 
E. 

G. 
W 
T. 

Walber. 
Higgins. 
Whiter. 

F.    A.    Burgess. 
Albert   Phi  lips. 
W.    N.    Doak. 

Board  of  Adjustment  No.  2              | 

E. 

F.    POTTER 

Chairman.            1 

F    S 

McNulty, 

Vice-Chairman.          | 

W 

H 

.    Penrith. 

H. 

S.    Carr.                 1 

A 

C. 

Adams. 

George  W,  Pring,    | 

V 

A. 

Sneeley. 

G. 

C.   Van   Bornes.  1 

W 

S. 

Murrian. 

K. 

H.   Knight. 

J- 

Tui 

nbuU. 

Otto   E.    Hoard.         | 

Inland  and  Coastwise  Waterways 
Committee 

601    G   St. 

MAJ,  GEN.  W.  M.  BLACK,  Chairman. 

Walter  S,   Dickey.       Calvin  Tompkins. 

G.  A.  Tomlinson,         M.  J,  Sanders. 

Biig.  Gen.  Charles  KcUer,  Secretary. 


Allegheny  Region 

C     H.   MARKHAM.  Regional  Director 
lin.id   Si.   St.!  .    Pliilailtli'lya,    I'j. 
M.  B.  Blauvelt.  Asst.   Reg.  Dir. 
L.   W.   Baldwin,  Operating  Assistant. 

C.    R.    Capps,   Traffic   Assistant. 


T 


Regional   Purchasing   Committee 

E.    H.    Bankard. 

J.    D.    Landis 


Eastern  Region 

A.    H.    SMITH,    Regional    Director 

(Jraiid    lential    'rciniinal.    .\i  w    Sink 

A.  T.   Hardin,  Asst.   Reg    Dir. 

H.   L.  IngersoU.   Mechanical  Assistant 

Francis   La    Bau.   Traffic    Assistant 

G     H     Ingalls.    Res     Traf.    Asst  .    Chicago 


Budget   Committee 

Nc»    Vork   City. 

L.    STUART,    Chairman. 

A.   T.   Hardin. 
A.  C.  Shand. 
H.  A.   Lane. 


Regional  Purchasing  Committet 
A.   W.    Munster 
W.  0.  Phelns 


Eastern 

Freight    Committee          | 

B. 

CAMPBELL,   Chairman.          | 

L. 
H. 
W 
W 

w 
c. 

H 
C. 
S 

c 

m. 
C 

Kcntfield. 

Hamilton. 

KaUman. 

Maxwell 
Hodgdon. 
McCain,  Secretary, 

North  Atlantic    Ports 
Freight  Trafic  Committee 

141    r.ro„d*a>.    Nivi     Yuik. 
GEORGE  D.   OGDEN.   Chairman. 
Richard  Van   Ummerson. 
Robert    L     Russell. 
Archibald    Fries. 
Elmore    D.    Hotchkis*. 
Joseph  R.   RuSin. 


Passenger   Traffic    Committee                | 

c. 

M. 

BURT,   Chairman. 

il 

P. 
H. 
W. 

D. 

L. 

Anderson. 

WaUacc. 

Daly. 

Mcl4amara. 
Hunter.   Secretary. 

Coal  and   Coke   Rate   Committee 
Eistcrn   District,    E.    B.    Croslcy,   Chairman 
Central   District,  J.   C.   Venning,   Chairman. 


Marine    Department 
W    B.  Pollock.  Deputy  Marine  Director.  New   York   Harbor. 
C     A.  To.-nlinson.   General    Manager.    New    York   Canal    Section 
A.   K     Morris.    Director,  Tidewater   Coal  Traffic. 


Southern  Region 

B.    L.   WINCHELL,    Regional   Director 

Hcaley    Bldg..    Ail.-'nfa.   Ga. 

G.    R.    Loyall.    Transportation    assistant. 

A.  R.  Smith,  Traffic  assistant. 


Southern 

Export  Committee 

CHARLES  T.  AIREY.  Chairman.       1 

Hcaley   Bldg.,  .Atlanta.  Ga.                | 

W.   M.   Rhett, 
.New 

resident   representative.   | 
tJrleans,    La.                        1 

J,    W.    Daley,   resident   representative, 
Galveston,   Texas. 

Nat    Duke. 
Regional    Traffic    Representative 
of  U.   S.   Food  Administration. 


Passenger   Rate   Committee 
W.  J.  CRAIG,   Chairman. 


Freight   Rate   Committee 
RANDALL   CLIFTON,   Chairman 


Regional    Purchasing    Committee 

F.  H,   FECHTIG.  Chairman. 

Albert   C.   Mann. 


A     CJ 


Charles   Barham, 

Regional   Traffic    Representative 

of  U.  S.  Food  Administration. 


Intcr-regional    Committees 
J     M.    HERBERT.    Chairman,    interregional    committee    in    charcc    of    rail- 
way operations  at   St.   Louis  and   East  St.   Louis.  •'""K*   oi    ran 
W.   G.    BIERD.  Chairman.  Chicago  committee. 
G    E.   EVANS.   Chairman,   Louisville  committee. 


the  United  States  Railroad  Administration 


Supplement  to  the 


DIRECTOR  GENERAL  OF  RAILROADS 

'n^  I.  c.  I     iii.Ik..  \v  i-iiiiiKi..n 

W.    G.    McADOO 

M.    Brice    CUggctt,    Private    Secretary 
OSCAR   A.    PRICE.   Assistant  to   Director   Ceiieral 

WALKER   D.   MINES.  Assistant   Director   General 

Wt    I.   C.   C.    I!I(1k. 

H.    A.    Taylor   and    G.    H.    Parker.    Assistants 


ExDorts   Control   Committee 

GEORGE    D.    OGDEN.   Chairman. 

Major-General  C.  W.  Goethals. 

Rear-Admiral   C.   J.   Peoples. 

A.   S.    Franklin. 

D.  W.  Cooke. 

Regional  Limits 


Regional  Administration 


1 


>n  of   Finance  and   Purchases 
'»o(i  1.  c"  r.  lii.iy 

ISKELTON    WILLIAMS.    Directoi 
'orteous.   Assistant. 

IcDonald.    Acting    Treasurer 
I  Price.   Actuary. 


Finance   Section 

Advisory   Committee 

FRANKLIN    Q.    BROWN 

Chairman. 

Fesius    J.    Wade. 

Frederick    W.    Scott 

James  N.   Wallace. 


Purchasing    Section 
Advisory   Committee 

"05  I    (    e    111. It!. 

HENRY   B.  SPENCER 

Chairman. 

Samuel    Porcher. 
George    G.    Yocmani. 


Procurement  Section. 

H.   C.    Pearee.    Mcr. 

C.    B.    Dailey,    Asst.    Mgr. 

L.  C.    Plant.  Progress  Engineer. 


Allegheny  Region 

C    H.  MARKHAM.  Regional  Director 

III. ..1.1    Si.    .St.i  .    l>lnla.lil|.Ui;i.    I'a. 
M.   B.   Blauvelt.  Asst.   Reg.  Dir. 
L    W.    Baldwin.   Operating  Assistant. 

C     R     Capps.    Traffic    Assistant. 


J- 


Regional    Purchasing    Committee 

E.    H.    Bankard 

J.    D.    Landis 


Eastern  Region 


A.    H.    SMITH.    Regional    Director 
Grand   ( eiitral   Tcnninal,    .\tw    \'oik 

A.  T.   Hardin.  Asst.   Reg.   Dir. 

H.    L.   Ingersoll.    Mechanical  Assistant 

Francis    La    Bau.    Traffic    Assistant 

G     H     Incalls.    Res.    Traf.   Asst..    Chicago 


Budget   Committee 
New    Vork   City. 
L.    STUART,   Chairman. 
A.    T.    Hardin. 
A.  C.  Shand. 
H.  A.  Lane. 


Regional  Purchasing  Comntitter 
A.   W.    llunster 
W.   G.   PhelDs 


Eastern    Freight    Committee 
B.    CAMPBELL.    Chairman. 

L.    H.    Kcntficld. 

H.  C.   Hamilton. 

W.    S.    KaUman. 

W.   C.   Maxwell. 

Wm.    Hodedon. 

C.   C.   McCain.   Secretary. 


lail  Transportation 

Ry.    nidg. 
IS,    Chairman. 

Brauer. 
tirfield. 
cCahan.  Jr. 
lason. 
[^onanl. 


tion. 
tion.    Fuel    Ad- 

srd. 


North  Atlantic   Ports 

Freight  TiaRic   Committee 

HI     nro..d.yay.    Niw     Yoik. 

GEORGE   D.    OGDEN,    Chairman. 

Richard  Van  Ummerson. 
Robert   L.    Russell. 
Archibald   Fries. 
Elmore    D.    Hotchkiss. 
Joseph  R.  Ruf!in. 


'  Passeng 

er   Traffic    Committee 

c. 

M. 

BURT.  Chairman. 

P. 

H 

W. 

D. 

t. 

Anderson. 

Wallace. 

Daly. 

McNamara. 
Hunter.   Secretary. 

Coal  and   Coke   Rate  Committee 
Eistern  District,   L.   B.  Crosley,  Chairman. 
Central   District,  J.   C.   Venning,  Chairman. 


Pocahontas  Region 

N     D.    MAKER.   Regional   Director 

Ko.iiioke.    V'a 

T.   S.  Davant.  Traffic  Assistant 

U.   E.   Spangler,  Transportation  Assistant. 


Regional    Purchasing    Committee 

E.    T.    BURNETT.    Chairman. 

B.  T.  Jellison 


Central  Western  Region 

HALE   HOLDEN,    Regional   Director 

Cliicago 

B.  B.  Greer,  Asst.  Reg.  Dit.  


South  Western  Region 

B.    F.   BUSH,    Regional   Director 

St.    Louis.    Mo. 


Marine   Department 
W.   B.  Pollock.  Deputy  Marine  Director.  New  York  Harbor. 
G.   A.  To.Tilinson,   General   Manager,   New   York  Canal  Section. 
A.    K.    Morris.    Director,  Tidewater   Coal  Traffic. 


Southern   Region 
B.    L.   WINCHELL.    Regional  Director 

Healey    Rldg..    Atl.nnta.    Ga. 

G.   R.   Loyall.   Transportation   assistant. 

A.  R.   Smith,  Traffic   assistant. 


Southern   Export  Committee 

CHARLES  T.  AIREY.  Chairman. 

Healey    Hldg..   .\flanta.   C,a. 

W.    M.    Rhett.   resident   representative. 

New    (Orleans,    La. 

J.    W.    Daley,    resident   representative. 

Galveston,    Texas. 


Inland  and  Coastwise  Waterways 
Committee 

601   G  St. 
MAJ.  GEN.  W.   M.  BLACK.  Chairman. 

Walter   S.   Dickey.        Calvin  Tompkins. 
G.   A.  Tomlinson.  M.  J.   Sanders. 

Biig.  Gen.  Charles  Keller,  Secretary. 


Nat   Duke, 
Regional   Traffic    Representative 
of  U.   S.   Food  Administration. 


North   Western   Region 
R.    H.    AISHTON.    Regional   Director 
2J6   W.  Jackson   Blvd.,  Chicago. 
M.  J.  Gormley.  Operating. 
J.  G.   Woodworth,  Traffic. 


Passenger   Rate   Committee 
W.  J.  CRAIG.  Chairman. 


Freight   Rate   Committee 
RANDALL   CLIFTON.   Chairman 


Regional 

P 

urc 

basing    Committee 

CHARLES 

A. 

HOW,  Chairman. 

L. 

S. 

Carroll. 

F. 

A. 

Bushnell. 

Regional    Purchasing    Committee 

P.  H.   FECHTIG.  Chairman. 

Albert  C.   Mann. 


Charles   Barham. 

Regional   Traffic    Representative 

of  U.  S.  Food  Administration. 


Freight  Traffic   Committee 
A.  C.  JOHNSON.  Chairman. 
F.    B.    Houghton. 
Gentry  Waldo. 
S.   H.   Johnson. 
J.   B.  Baird. 


Inter-regional   Committees 
]      M.    HERBERT,    Chairman,    inter-re?ional    committee    in    charge    of    rail- 
way operations  at   St.   Louis  and   East  St.   Louis. 
W.   G.   BIERD.  Chairman.  Chicago  committee. 
G     E.    EVANS.   Chairman.    Louisville  committee. 


Passenger    Traffic    Committee 
P.  S.   EUSTIS,   Chairman. 
L.   M.   Allen. 
C.   S.   Fee. 
A.    Hilton. 
W.   J.   Black. 


B.    L.   Swearington.   Supervisor   Oil  Traffic, 
"Mid-Continental    Field,"    Kansas   City,    Mo. 
H    A    Weaver.  Supervisor  of  Coal  Traffic.  Kansas  City.   Mo. 
B.   J.   Rowe.  Supervisor  of  Coal  Traffic,  Chicago. 


James  H.   Cherry, 
Regional  Traffic   Representative 
of   U.    S.    Food   Administration. 


Eastern  Region 


-Ml  railroads  nortli  of  tlie  Oliio  and  Potomac 
rivers  and  east  of  Lake  Michigan  and  the  Indiana- 
Illinois  state  line;  also  those  railroads  in  Illinois 
extending  into  that  state  from  points  east  of  the 
Indiana-Illinois  line,  hut  excluding  tliose  roads  in- 
cluded in  the  Allegheny  and  Central  Western 
Regional   Districts. 

Allegheny  Region 

Pennsylvania  Kailroad  (east  uf  Pittsburgh  and 
Krie). 

IJallimore  &  Ohio  (east  of  Pittsburgh  and  the 
Oiiio    river). 

I5essemer    &    Lake    Erie. 

Cumberland    X'alley. 

Central   Railroad   of   New  Jersey. 

Coal    &    Coke. 

Philadelphia    &    Reading. 

Western   Maryland. 

Cumberland    &    Pennsylvania. 

Pittsburgh   &   Lake    Erie. 

Pocahontas  Region 

Chesapeake  ^:  (Jliio  (east  of  Louisville,  Ky., 
C^olumbus  and  Cincinnati.  O.,  including  the  Chesa- 
peake  &    Ohio    Norlliern). 

Norfolk    &    Western. 

Virginian. 

Southern  Region 

All  railroads  Fouth  of  the  Ohio  and  Potomac 
rivers  and  east  of  the  Mississippi  river,  also  those 
railroads  in  Illinois  and  Indiana,  extending  into 
those  states  from  points  south  of  the  Ohio  river 
and  not  included  in  the  Pocahontas  and  Central 
Western    regional    districts. 

Northwestern  Region 

Chicago   &    Northwestern. 

Chicago,    St.    Paul,    Minneapolis    &    Omaha, 

Chicago    Great    Western. 

Chicago,    Milwaukee    &    St.    Paul. 

Great  Northern. 

Minneapolis   .&•    St.     Louis. 

Minneapolis,   St.    Paul   &   Sault   Ste.   Marie. 

Northern    Pacific. 

Oregon-Washington    Railroad   &    Navigation. 

Southern  Pacific  Lines  (north  of  Ashland,  Ore.). 

Spokane,    Portland    &    Seattle. 

Spokane   International. 

Central  Western  Region 

Alcliison,   Topeka   &    Santa    Fe. 

Chicago,   Rock   Island  &  Pacific    (except   from   St. 


Louis  to  Kansas  City;  lines  east  of  El  Reno;  lines 
El  Reno  to  Memphis  and  branches,  and  south  of 
Chickasha). 

Chicago,    Peoria    &    St.    Louis. 

Oiicago  &   Alton. 

Chicago    &    Eastern    Illinois. 

Chicago,    Terre    Haute    &    Southeastern. 

Chicago,    Ilurlington   iV   (Juincy. 

Colorado    &    Southern. 
.-.     Denver   &    Rio   (iiande. 
./El    Paso   &    Southwestern. 
■ -.  Illinois  Central    (north   of  Cairo  and   Paducah). 

Los    Angeles    &•    Salt    Lake. 

Northwestern    Pacific. 

Oregon    Short    Line. 

Quincy,    Omaha    &    Kansas    City. 

Southern  Pacific  Lines  (west  of  El  Paso  and 
Ogden,    except    north    of   Ashland,    Ore.). 

St.   Joseph   &   Grand    Island. 

Union    Pacific. 

Western   Pacific. 

Southwestern  Region 

Fort    Worth    vS:    Denver    City. 

Fort    Worth    &    Rio    Grande. 

Gulf,  Colorado  &   Santa   Fe. 

Gulf   Coast    Lines. 

Galveston,    Harrisburg   &    San    Antonio. 

Houston    &    Texas    Central. 

Houston,   East   &  West  Texas. 

International   &  Great  Northern. 

Karsas    City    Southern. 

Louisiana   &   Arkansas. 

Louisiana    Railway    &    Navigation. 

Louisiana    Western. 

Midland    Valley. 

Missouri    Pacific    System. 

Missouri,   Kansas   &  Texas. 

Morgan's  Louisiana  &  Texas  Railroad  &  Steam- 
ship. 

Rock  Island  Line?  (south  of  Chickasha;  El 
Reno  to  Memphis  and  branches;  and  St.  Louis  to 
Kansas    City). 

St.    Louis-San    Francisco. 

St.    Louis    Southwestern. 

San    Antonio    &    -Aransas    Pass. 

Texas    &    Pacific. 

Texas  &  New  Orleans. 

Wabash  Railroad  (St.  Louis  to  Kansas  City  and 
Om.aha). 

Wichita   Falls   &    Northwestern. 

Texas    Midland. 

Wichita    Valley. 
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Piece  Work  System  in  Railway  Shops 

A  Discussion  of  the  Organization  of  the  Methods  for 
Determining  Proper  Prices  and  of  the  Forms  Used 

BY   W.    J.    McCLENNAN 

General  Piece  Work  Inspector,  Cmr  Departmeot,  New  York  Central,  West  Albany,  N.  Y. 


THE  principal  object  of  this  paper  is  to  contribute  in 
some  small  measure  to  the  solution  of  those  problems 
confronting  production  supervisors  or  piecework  in- 
spectors of  railroad  repair  shops  in  these  strenuous  days 
when  patriotism  and  necessity  impel  them  to  achieve  maxi- 
mum results.  It  is  hoped  that  these  remarks  may  draw  out 
that  discussion  which,  like  a  postscript,  is  generally  the  most 
valuable  part  of  any  communication.  Railroads  everywhere 
are  l>eginning  to  select  successful  piecework  inspectors  or 
production  men  for  the  jobs  higher  up,  and  if  this  paper 
incites  an  occasional  inspector  to  increased  effort  that  he 
may  prepare  himself  the  sooner  for  advancement,  the  writing 
will  not  have  been  in  vain. 

CHANGE  FROM  DAY  WORK  TO  PIECE  WORK 

It  is  especially  important  at  this  time  that  every  shop 
should  embrace  the  fairest  and  most  efficient  system  of  re- 
munerating their  employees  for  services  performed.  Under 
piecework  the  highest  wage  is  paid,  but  a  maximum  output 
is  demanded  in  return.  In  spite  of  the  fact  that  there  is 
probably  no  other  industry  extant  where  it  is  so  difficult  to 
inaugurate  the  piecework  system  as  in  the  modern  railroad 
shop,  with  its  thirty  or  more  trades  and  its  multiplicity  of 
problems  presented  by  the  varying  damage  to  the  many 
classes  of  equipment,  the  writer  contends  that  the  piecework 
system  is  unquestionably  the  most  practical  and  holds  that 
under  proper  management  it  can  be  substituted  for  the  per 
diem  system.  To  some,  the  latter  statement  will  sound  pre- 
sumptuous and  they  can  quote  instances  where  certain  work- 
ing forces  objected  strenuously  and  even  instigated  strikes 
when  the  change  was  inaugurated;  but,  after  investigation 
of  such  instances,  the  methods  followed  by  those  in  charge 
were  in  most  cases  found  to  be  questionable;  .bankruptcy 
prices  had  been  erroneously  granted  to  the  men  and  then 
reduced,  the  change  to  a  piecework  system  was  tried  on  a 
wholesale  basis,  which  meant  that  those  who  through  stub- 
bornness or  other  motives  were  unwilling  to  give  it  a  trial 
were  pressed  into  the  experiment  for  the  purpose  of  making 
a  showing  initially,  instead  of  confining  the  plan  at  first  to 
the  isolated  minority  who  are  always  willing  to  better  them- 
selves and  who  know  on  which  side  their  bread  is  buttered. 
The  splendid  patriotism  manifested  by  the  working  classes 
since  war  was  declared  should  indicate  to  anyone  that  they 
will  accept  piecework  now  if  it  will  help  their  country  to 
win  the  war. 

Records  will  show  that  the  majority  of  mechanical  forces 
in  railroad  shops  today  are  working  on  a  piecework  basis 
which,  in  itself,  is  sufficient  evidence  that  others  can  do  it. 
It  is  also  a  fact  that  99  per  cent  of  all  piecework  employees 
complain  bitterly  if  they  are  asked  to  perform  a  job  on  day- 
work  basis.  Very  few  cases  will  be  found  where  employees 
of  "open"  or  union  shops  will  object  to  any  system  which 
allows  them  to  increase  their  earning  power  from  25  to  75 
per  cent,  if  a  fair  minded  management  points  out  that  it 
can  be  accomplished  by  performing  their  work  more  scien- 
tifically. 

OUTPUT  AND   WAGE   INCREASES   ACCOMPLISHED   BY  ADOPTION 

or    PIECEWORK 

The  adoption  of  the  piecework  system  will  decrease  operat- 
ing costs  or  increase  the  unit  output  from  .>0  to  100  per  cent 


without  increasing  the  capital  tied  up  in  the  plant,  depending 
always  on  the  degree  of  efficiency  existing  under  the  per 
diem  system  and  the  skill  of  those  who  install  the  piece  work 
system.  During  the  present  man  shortage  the  safety  of  our 
nation  demands  that  steps  be  taken  to  increase  the  capacity 
of  100  men  to  130,  140  and  even  200.  That  this  can  be 
obtained  is  well  known  to  those  who  have  made  the  change 
from  the  per  diem  to  the  piece  work  system.  Another  ad- 
vantage will  be  the  increased  wages  accruing  to  those  men 
who  augment  their  output. 

Such  wage  increases  are  stimulating  while  the  novelty  re- 
mains, and  higher  wages  have  their  lasting  effects  also.  Im- 
proved home  life,  constantly  growing  through  modest  bank 
account,  with  its  attendant  sense  of  satisfaction  if  not  secur- 
ity, more  extensive  schooling  for  the  children ;  these  and  many 
other  advantages  tend  to  raise  the  morale  of  the  workman 
whose  compensation  is  increased.  The  effect  of  the  satis- 
faction to  the  men  and  the  upbuilding  of  their  character 
arising  from  the  fact  that  their  own  increased  efforts  were 
responsible  for  these  benefits  can  not  be  over-estimated. 

For  the  corporation,  there  is  an  increase  in  the  service 
rendered  per  man  employed  and  a  satisfied  skilled  force 
operating  the  plant  instead  of  inexperienced  floaters  who 
improve  their  usefulness,  if  at  all,  at  the  employers'  expense 
and  make  mistakes  which  cause  waste  of  time,  material  and 
tools.  No  class  of  people  live  on  a  closer  margin  than  the 
daily  wage  earner  and  they  are  quick  to  discern  the  diminish- 
ing purchasing  power  of  the  dollar.  That  corporation  is 
not  only  fair  but  wise,  which  meets  its  men  with  a  wage 
bonus  during  those  j>eriods  when,  through  influences  over 
which  the  operator  has  no  control,  the  wage  increase  for  which 
he  has  bent  his  utmost  effort  is  offset  by  rapidly  rising  prices 
for  the  necessities  of  life.  Under  such  conditions  the  piece 
work  system  of  compensation  will  be  found  to  possess  great 
flexibility  and  the  corporation  has  the  satisfaction  of  knowing 
that  any  bonus  allowed  on  piece  work  schedules  is  paid  to 
a  class  of  men  who  are  producing  maximum  results. 

OTHER  ADVANTAGES  OF   PIECE  WORK  SYSTEM 

The  per  diem  system  allows  of  no  time  limit  being  placed 
on  output,  in  fact  such  efforts  would  be  little  short  of  bull- 
dozing. The  men  are  paid  by  the  day  and  is  it  not  perfectly 
human  that  they  should  be  suspicious  of  any  attempt  to  ex- 
pedite output  under  a  system  of  compensation  which  allows 
no  reward  for  increased  effort?  The  task  of  curbing  the 
practice  of  spending  excessive  time  on  operations  performed 
under  the  day  work  system  is  a  distasteful  if  not  an  impossible 
one,  and  knowing  the  problems  confronting  workers  in  large 
railroad  shops,  it  is  far  from  the  writer  to  throw  stones  at 
men  who  refuse  to  give  something  for  nothing.  Furthermore, 
under  the  day  work  system,  a  comparison  of  the  output  per 
man  is  imf)ossible,  and  a  cost  system  is  out  of  the  question, 
especially  in  assembly  shops. 

On  the  other  hand  piece  work,  properly  regulated  and 
inspected,  insures  good  workmanship,  maximum  output,  a 
wage  scale  based  upon  merit  (not  seniority  or  influence), 
minimum  unit  costs,  standard  practice  and  a  perfect  cost  and 
estimating  system.  Freight  and  passenger  maintenance  and 
appraisal  schedules  would  be  impossible  without  piece  work. 
It  reduces  the  number  of  employees  and  therefore  tlie  p>ension 
and  claim  department  costs.     It  places  the  control  of  the 
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waye  earning  power  of  the  workmen  right  where  it  belongs, 
at  the  shojj  where  the  work  is  done.  Of  more  importance 
than  all  these  are  the  psychological  advantages  of  the  piece 
work  system.  It  will  automatically  increase  the  satisfaction 
and  hopefulness  and  therefore  the  health  of  the  men,  for  an 
efficient  i)iece  work  system  anticipates  diminishing  the  hours 
and  even  the  fatigue  of  work. 

PIECE  WORK  OR(;.\XIZATION 

The  usual  organization  consists  of  one  or  more  auditors 
or  piece  work  inspectors  in  each  de[)artment  where  the  work 
justifiet.  These  men  report  to  their  foremen  and  indirectly 
to  a  general  piece  work  inspector,  whose  value  to  the  com- 
pany depends  uj>on  his  e.\ecutive  ability,  general  knowledge 
and  experience.  Judging  from  oljservations  made  by  the 
writer  during  a  tour  of  practically  every  large  railroad  shop 
of  the  United  States  and  Canada,  the  results  obtained  with 
this  organization  are  .satisfactory,  considering  the  nature  of 
the  business. 

SELECTION  OF  PIECE  WORK  INSPECTORS 

A  piece  work  inspector  or  production  supervisor  is  selected 
not  because  he  has  worked  at  the  given  trade  or  one  branch 
of  it  for  a  numl)er  of  years,  Ijut,  in  spite  of  previous  training, 
from  that  class  of  young  men  who  possess  the  knack  of  dis- 
tinguishing between  action  and  progress,  between  load  and 
capacity,  between  strenuousness  and  efficiency.  If  this  cjuali- 
fication  is  supplemented  by  some  practical  shop  experience  I 
would  almost  say  such  a  man  is  indispensable. 

It  is  an  error  to  select  a  man  merely  because  he  has  spent 
years  at  the  trade  in  question,  sometimes  at  the  expense  of 
proper  mental  development  and  technical  training,  and  very 
often  to  the  neglect  of  that  experience  and  association  which 
would  develop  leadership,  had  he  the  potentiality.  Irre- 
spective of  whether  his  knowledge  were  gained  from  books, 
schools,  observation  or  factory  experience,  the  production 
supervisor  must  know,  or  have  the  brain  capacity  to  quickly 
learn,  the  art  of  correcting  inefficiency.  For  instance,  the 
machine  shop  production  man  must  be  able  to  detect  the 
operator  who  is  running  his  machine  at  less  than  the  possible 
speed,  feed  and  cut. 

The  profession  of  production  engineering  is  one  which,  in 
the  opinion  of  the  writer,  should  command  the  attention  and 
co-operation  of  all  railway  managements  to  the  end  that 
courses  in  instruction  be  provided  for  those  of  their  em- 
ployees who  possesss  possibilities  along  this  line.  The  re- 
sult would  more  than  justify  the  means. 

QUALIPICATK^NS  OF  THE  PIECE  WORK  INSPECTOR 

A  shop  inspector  is  only  a  novice  until  he  is  capable  of 
efficiently  superintending  the  mechanical  operations  of  his 
department  to  their  proper,  economical  and  expeditious  com- 
pletion, and  until  he  is  possessed  of  sufficient  training  and 
resourcefulness  to  collect  and  arrange  the  facts  and  formu- 
late the  laws  relevant  to  such  operations.  It  is  needless  to 
add  that  he  should  l)e  intelligent,  tactful,  energetic,  resource- 
ful, honest,  and  unresponsive  to  the  influences  of  the  un- 
scrupulous. The  managements  of  a  few  roads  have  recently 
realized  that  his  salary  and  title  should  be  such  as  to  dif- 
ferentiate him  from  the  direct  labor  forces,  and  it  follows 
that  the  prestige  thus  accorded  him  will  tend  to  make  the 
operatives  accept  his  conclusions  more  quickly.  Neither 
should  the  shop  piece  work  inspector  he  compelled  to  per- 
form all  his  duties  without  frequent  aid  from  the  general 
piece  work  inspector,  especially  in  the  establishment  of 
prices  rejjresentative  of  large  classes  of  work. 

PRICE  Fl.XIXr. CO-OPERATION  OF  FOREMEN 

It  is  not  considered  wise  to  deprive  foremen  of  certain 
rights  in  connection  with  the  establishment  of  piece  work 
prices  in  his  shop.  As  a  general  rule  the  foreman's  experi- 
ence and  lovaltv  enable  him  to  ijive  advice  of  the  most  valu- 


able kind  and  the  successful  inspector  seeks  it  often.  On 
the  other  hand  the  foreman  knows  that  he  cannot  devote 
the  time  to  the  subject  which  is  e.ssential  if  accurate  decisions 
are  to  be  made.  Furthermore  he  realizes  that  he  has  no  right 
to  set  himself  up  as  the  supreme  and  final  authority  in  his 
department.  The  shop  superintendent  has  rights  and  so  has 
his  general  piece  work  inspector  to  whom  all  prices  are  sub- 
mitted by  shop  inspectors.  As  in  everything  else,  the  co-opera- 
tion of  all  concerned  will  produce  the  best  results. 

DUTIES   OF   SHOP   PIECE   WORK   INSPECTORS 

Every  workman  realizes  that  the  eight  or  nine  hour  work- 
ing day  permits  his  working  to  full  capacity  during  that 
time.  He  also  knows  that  a  machine  should  be  operated  to 
full  capacity  if  it  would  represent  a  good  investment  for  his 
employers.  It  is  the  paramount  duty  of  piece  work  inspectors 
to  determine  the  full  capacity  of  the  workmen  and  machinery 
and  to  evolve  a  system  of  keeping  them  at  full  capacity,  for 
he  will  find  that  most  workmen  complain  bitterly  when, 
through  interruptions  or  inefficiency  of  the  management,  they 
are  prevented  from  earning  their  maximum  rate  per  day. 
The  maximum  capacity  of  workmen  and  machinery  is  de- 
termined by  a  detailed  study  of  performances. 

OPERATION  STUDIES 

It  is  this  part  of  the  inspector's  work  which  demands  the 
active  assistance  and  moral  support  of  the  general  piece 
work  inspector,  as  it  is  sometimes  found  that  in  setting  prices 
influences  from  several  quarters  are  exerted  against  the  in- 
spector. The  operation  stud\-  made  by  a  competent  inspector 
not  only  will  show  the  possibilities  of  securing  greater  efforts 
from  the  workman,  but  should  include  a  frank  criticism  of 
former  methods,  machine  speeds,  machine  and  hand  tools 
used,  material  delivery,  routing  of  work,  etc.  It  should  also 
contain  an  outline  of  the  best  conditions  and  most  approird 
methods  he  is  able  to  determine  for  the  performance  of  the 
job  in  future.  It  is  not  always  possible  to  do  this  without 
incurring  the  displeasure  of  the  workmen  and  foremen,  no 
matter  how  tactful  the  inspector  may  be,  but  the  reward  of 
perseverance,  honesty  and  tactfulness  in  this  regard  is  a 
saving  in  time,  economy  in  operations  and  expedition  of  the 
work. 

In  timing  a  given  operation,  consideration  should  be  given 
to  the  following  factors,  which  are  listed  in  the  order  of  their 
importance : 

1. — Safety  features,  cleanliness,  lighting  effects. 

2. — Availability  of  material.  Insure  uninterrupted  de- 
liveries. 

3. — Condition  of  material.  For  example: — If  metal  is 
being  machined,  be  certain  that  it  has  not  been  suljjected 
to  precipitous  cooling  in  the  forging  shop,  or  machining  time 
and  tools  will  be  wasted. 

4. — Machine,  tool  or  jig. — Select  proper  type.  Drilling 
holes  2  in.  in  diameter  on  a  drill  press  designed  for  J^-in. 
work  is  ridiculous  and  costly.  Follow  the  latest  approved  data 
on  machine  speeds  and  feeds,  angle  of  cutting  tools  and 
edges,  heating  treatment  of  tools,  etc.  If  forging  machine 
or  bulldozer  and  furnace  are  involved,  ascertain  the  time 
taken  in  heating  and  forging  the  article,  also  determine  the 
forced  inaction  of  the  workmen  between  heats.  If  the  fur- 
nace is  loaded  to  full  capacity  and  the  record  shows  that  un- 
avoidable inaction  of  the  men  between  heats  is  excessive, 
the  need  of  a  larger  furnace  is  indicated. 

5. — Location  of  machinery.  This  should  be  such  that  the 
work  will  pass  through  the  machine  shop  without  reverse 
movements  or  back  travel. 

6. — Number  of  men  used.  This  depends  entirely  upon 
the  circumstances.  If  the  need  for  expeditious  output  is 
urgent,  the  working  force  must  be  larger  (and  the  piece  work 
price  often  greater)  than  would  be  necessar}*  if  the  need  for 
ursent  deb'ver'es  d'd  net  exist.  The  statement  that  under 
ordinary  conditions  the  men  employed  when  stud}ing  an  oper- 
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tion  and  performing  the  work  thereafter  should  be  the  mini- 
mum number  necessary  to  safely  do  the  work,  requires  no 
elucidation. 

7. — Capacity  of  a  workman.  A  knowledge  of  this  phase  of 
tlie  operation  study  can  only  be  attained  by  diligent  study. 
On  all  machine  work  the  capacity  of  the  workman  is  pre- 
determined by  the  rating  of  the  machine.  These  ratings, 
together  with  the  correlated  data  obtainable  as  a  result  of 
exhaustive  tests  and  calculations,  enable  an  efficient  piece 
work  inspector  to  correctly  establish  the  maximum  amount 
of  work  which  his  men  should  produce  when  operating  various 
machines.  Some  of  this  data,  it  is  hoped,  will  be  published 
later  with  the  thought  that  it  may  encourage  the  beginners 
among  railway  shop  inspectors  to  make  further  investigation 
of  maximum  machine  output  at  minimum  cost. 

The  capacity  of  an  operator  on  bench  work  or  material 
handling  and  assembling  requiring  manual  labor  exclusively, 
is  quite  another  subject,  and  no  set  of  rules  can  be  promul- 
gated for  the  guidance  of  the  piece  work  inspector.  Suffice 
it  to  say  that  he  should  see  that  constrained  positions  are 
always  avoided.  Lively  movement  may  l)e  demanded  on 
light  bench  work,  material  deliveries  and  ordinary  assembl- 
ing or  where  cranes  perform  all  the  heavy  work,  but  avodied 
on  all  heav\-  manual  work. 

In  all  cases  of  doubt  the  inspector  should  study  the  move- 
ments repeatedly  until  any  unconscious  or  wilful  slacking 
is  l)rought  to  light.  He  should  be  able  to  settle  upon  a 
reasonal)le  allowance  for  pauses  and  intervals  of  rest.  (Ap- 
pendix Xo.  1  illustrates  the  detail  of  timing  records  recom- 
mended by  the  writer. ) 

A  determination  of  the  capacity  of  the  operator  is  the 
.stumbling  block  of  most  inspectors,  as  some  workmen,  de- 
liberately or  through  clumsiness,  consume  more  time  than  is 
necessary  on  the  ojieration.  The  inspector  must  ascertain, 
not  the  time  consumed,  but  what  should  he  consumed.  There 
are  many  ways  of  determining  the  minimum  time  when  an 
unfair  operator  is  blocking  your  efforts.  Often  the  job  can 
he  done  by  the  inspector  or  gang  foreman,  by  far  the  best 
method  but  often  impossiljle  on  account  of  pressure  of  other 
work.  It  can  be  performed  in  other  shops  of  the^^spmpany 
and  comparisons  drawn.  The  time  can  be  calculated  by  the 
"key"  system  explained  hereafter.  Or  the  job  as  performed 
by  any  operator  can  be  so  detailed  as  to  show  at  a  glance 
where  the  excessive  consumption  of  time  existed,  as  an  ex- 
perienced time  study  man  soon  learns  the  knack  of  properly 
judging  the  correct  speed.  The  test  can  be  made  simultane- 
ously l>y  various  men  in  the  same  shop  thus  trusting  to  the 
sense  of  competition  which  will  be  found  among  all  men. 

Only  the  most  efficient  operators  should  be  timed  and  then 
only  when  exerting  their  best  efforts.  It  is  easy  to  make  the 
proper  allowances  for  the  average  men  and  set  rates  accord- 
ingly. \\'hen  possible  the  work  should  be  routed  so  that  one 
gang's  outj)ut  and  wages  dej^end  on  the  prompt  and  efficient 
action  of  the  preceding  gang. 

If  the  inspector  is  honorable  he  will  find  that  practically  all 
of  the  men  will  meet  him  on  the  same  basis.  Exceptional 
ability  and  service  should  be  rewarded  by  exceptional  com- 
pensation. Allowance  should  be  made  for  necessary  inter- 
ruptions in  the  work,  and  if  the  inspector  timing  an  operation 
has  not  the  creative  instinct  to  recognize  the  need  for  and  the 
ability  to  design  suitable  jigs  to  expedite  the  work  before  the 
piece  work  price  is  scheduled,  he  should  not  attempt  to  re- 
duce a  price  on  work  for  which  a  workman  has  devised  a  jig 
in  order  that  he  may  increase  his  earnings.  An  inspector 
should  l)e  considerate  enough  to  admit  that  no  price  should 
be  l)ased  on  the  assumption  that  a  workman  should  remain 
in  a  standing  position  all  day  if  the  work  can  be  done  while 
seated. 

8. — Rates  used  in  setting  prices. — This  angle  of  the  opera- 
tion study  is  simple  and  entirely  in  the  hands  of  the  local 
management.     As  stated  above,  when  a  piece  work  price  is 


based  on  the  operation  study  of  a  workman  possessing  ex- 
ceptional ability  and  performing  at  exceptional  speed,  the 
rate  allowed  should  be  exceptionally  high.  Proper  con- 
sideration should  l>e  given  to  the  frequency  of  the  demands 
for  the  work  in  question  and  the  numljer  required. 

9. — Collection  and  arrangement  of  facts. — During  the 
operation  study  the  efficient  inspector  will  determine  the  best 
method  of  doing  the  work  and  direct  the  operator  accordingly. 
With  the  determination  of  the  projDer  time  the  piece  work  price 
is  obtained  by  multiplying  this  time  by  a  rate  commensurate 
with  the  nature  of  the  work  and  the  ability  of  the  workman. 
This  should  be  graduated,  if  necessar>',  to  allow  a  higher  unit 
cost  when  one  article  is  made  at  a  time  than  would  be  allowed 
if  25  or  more  are  made. 

THE  KEY  PAYMENT  SYSTEM 

Prices  for  standard  and  recurring  work  in  fal^ricating 
shops  are  of  course  based  on  the  piece,  |)ound,  foot,  cubic 
inch,  etc.,  and  the  economy  resulting  from  the  price  schedules 
is  predicated  on  the  character  and  efficiency  of  the  machines 
on  which  the  work  is  done,  admitting  the  ability  of  the  in- 
spector and  the  operator.  Such  prices  are  handled  similarly 
on  all  roads  and  need  no  attention  in  this  article. 

There  are  many  difficulties,  however,  in  working  unusual 
and  non-recurring  jobs  on  the  piece  work  basis  and  the  writer 
has  found  that  they  can  be  overcome  by  the  use  of  a  "key" 
or  scale  prices.  The  use  of  this  key  obviates  the  necessity 
of  compelling  workmen  to  do  such  jobs  at  his  hourly  day 
work  rate  and  at  the  same  time  avoids  choking  the  price 
schedules  with  operations  which  may  never  be  performed 
again.  On  a  band  saw,  for  example,  a  key  price  of  S.008 
could  be  paid  for  each  miscellaneous  piece  not  otherwise 
specified  in  the  schedule,  and  a  scale  of  prices  ranging  some- 
what as  follows  could  be  allowed : 

Saw,  cut-off,  Xo.   25,  cut  off  all  lumber  with  cross  sectional  area  of 

27  sq.  in.  or  more,  per  cut  made  as  recorded  on  inlicator $0,007 

I'oards.  rot  otherwise  specified  any   lenath,   cut  to  length,   fitted  and 

nailed   in   position,    ripping   excluded,   each 01 

Dove-taiHng,  including  laying  out  and  fitting,  by  hand,  per  pin  and 

tail 08 

Dressing  and  ending  new  mahogany  or  oak.   per  s<|uare   foot 028 

Gaining  all  classes  of  lumber  by  hand,   per  cubic   inch 0025 

Joint,  cut  by  band,   per  square  inch  of  joint  cut 003 

Molding,    all    classes,    renewed,    including    dressing,    per    lineal    foot, 

per    inch    'n    width 003 

Patches,  made  and  applied,  including  gaining,  fitting  and  gluing.  i)er 

patch    under    50    sq.    in 025 

Bolts,  nuts,  screws,   holes,   plugs,  sawing,  etc..  in  addition. 

In  this  way  almost  any  operation  can  l)e  priced  out,  with- 
out timing  unusual  jobs  and  burdening  the  schedule  with  a 
specific  reference  to  them.  All  unusual  work  required  to  l>e 
done  on  machines  or  by  hand  in  blacksmith  and  machine 
shops  is  compensated  in  much  the  same  manner.  Miscellane- 
ous prices  are  set  up  for  heating  iron  and  steel  of  limited 
•  sectional  areas  and  the  heating  prices  include  necessary-  l)end- 
ing,  plugging  or  cutting  while  hot.  Higher  prices  are  allowed 
for  heats  necessar}-  to  perform  welds.  Scrap  axles  and  other 
material  are  drawn  out  to  required  size  at  S.40  to  .50  per  cut. 

Key  prices  should  be  established  on  planers,  shapers  and 
slotters  for  removing  a  cubic  inch  of  material,  also  settmg 
up  and  removing  work  of  given  weights. 

The  same  key  price  system  is  used  with  great  success  in 
all  our  big  assembling  shops.  For  example  certain  motors 
and  wiring  is  installed  in  various  shops,  involving  excavation, 
overhead  and  ground  conduit  and  wire  installations.  Regard- 
less of  various  locations,  machine  types,  conditions,  etc., 
attending  each  job,  the  entire  operation  is  paid  on  basis  of 
cubic  yards  of  excavation,  feetage  of  conduit  and  wires,  con- 
nections, outlets,  switches,  etc. 

The  same  principle  is  applied  whether  the  job  in  hand  is 
running  air  or  steam  lines,  building  a  private  car  or  locomo- 
tive cab. 

MISCELLANEOUS 

All  wood-working  machines  except  band  saws  and  a  few- 
others  should  be  provided  with  meters  or  counters  for  com- 
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puting  the  amount  of  work  performed  daily.  They  act  as 
positive  checks  on  the  output  when  properly  applied  and 
save  considerable  supervision.  The  method  of  installing 
them  to  prevent  manipulation  is  interesting. 

Price  descriptions  in  fabricating  shops  embody  the  name 
of  the  machine,  shop  identification  number,  operation, 
machine  speed  and  unit,  as  for  example: 

Sticker,  Berlin,  No.  89,  operating  speed  84  f.  p.  ra.,  run- 
ning through  all  material  not  otherwise  specified,  per  1,000 
lineal  feet,  $.10. 

All  piece  work  prices  on  repairs  should  contemplate  a 
higher  payment  for  replacing  reclaimed  material  than  would 
be  allowed  for  applying  new  parts.  There  is  no  better  way 
of  securing  material  economy  than  paying  workmen  this  extra 
amount  as  they  have  more  control  over  it  than  the  foremen 
or  others. 

Every  step  should  be  taken  to  have  replacement  parts  for 
freight  cars  on  hand  before  the  defective  parts  in  kind  are 
removed  from  the  car.  This  would  often  save  one  or  two 
days  on  release  of  much  needed  equipment. 

All  shop  cleaning  in  wood  mills  is  paid  on  basis  of  total 
lumber  feetage  delivered  into  shops  semi-monthly.  It  aver- 
ages about  $.39  per  1,000  f.  b.  m.    Shop  cleaning  and  deliver- 


tation  of  the  time  required  to  perform  work  on  lathes  and 
boring  mills.  The  time  setting  up  and  removing  operation 
varies  of  course  according  to  nature  of  the  article,  and  it  will 
be  readily  seen  that  a  1/1 5 -in.  feed  used  with  cutting  speed 
of  20  f.  p.  m.  consumes  the  same  time  as  1/30-in.  feed  with 
speed  of  40  f.  p.  m. 

APPENDIX  xo.  2 

This  appendix  is  submitted  for  guidance  of  those  inspectors 
who  are  constantly  confronted  with  the  question  as  to  whether 
workmen  are  using  proper  cutting  speed  and  feeds  while  they 
are  being  timed  for  purpose  of  establishing  new  prices.  It  is 
not  submitted  as  a  panacea  for  all  troubles,  but  will  be 
helpful. 

The  following  is  a  method  of  determining  possible  speeds  and  feeds  for 
turning,  boring,  shaiiing,  planing  and  slotting  operations  on  motor  driven 
machines  using  stancnrd  cutting  tools  at  an  angle  of  75  deg.  to  80  deg.,  as- 
suming that  selection,  control  and  application  of  the  motor  to  machines 
permit,   as  they   should,   using  the  peak  motor   load: 

Regardless  of  the  cutting  speed,  feed  and  cut,  it  has  been  found  that 
under  average  conditions  the  horsepower  required  to  remove  one  cubic  inch 
of  metal  per  minute  is  as  follows.  (Note — Special  metals  and  cutting  tools 
may    cause    considerable    variation    from    these    constants.) 

.■\. — Mild  steel    (30  per  cent  to  40  per  cent  carbon)  ....  .6 

P. — Hard  steel   (SO  per  cent  carbon) 1.2S 

C. — Hard   tire    rteel 1.5 

D. — Wrought   -.ron    .6 

E. — Cast    iron.    soft,    hard 3  to  .5 

F. — -Brass    and    similar    metals .2  to  .3 


TABLE   I 

TIME  IN  MINUTES  REQUIRED  ON  TURNING  LATHES  OR  BORING  MILLS   FOR  ANY   WORK    1    IN.    IN   DIAMETER   AND    100   IN. 

Note — For  work  of  any  dimensions  multiply  the  diameter  and  length  by  the  minutes   shown   at   proper   intersection,   and   then   by   the  constant   .01. 
is  correct  time  ir.  minutes.     Example:  Time  required  to  turn  a  shaft  3  in.  dia.  2S  in.  long,  at  cutting  speed  of  30  f.p.m.  and   %  in.  feed. 

3   X    25    X    7   X   .01    =    5.25   minutes. 

Tool  Feed  in  Inch   Fr.\ctions 
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0.5 

0.35 

100 

10.5 

8. 

6.5 

3.9 

3.1 

2.6 

2.3 

2. 

1.7 

1.4 

1.3 

1. 

0.4 

0.33 

... 

... 

ing  in  all  repair  shops  and  yards  is  paid  on  a  percentage 
system,  liased  on  the  total  piece  work  earnings  of  the  repair- 
men, including  earnings  of  day  work  operatives  priced  under 
the  same  schedules.  This  is  probably  the  most  successful 
system  yet  evolved  for  the  handling  of  the  laboring  problem 
at  large  shops.  The  percentages  vary  from  .05  to  .30,  accord- 
ing to  conditions  and  work  imposed.  The  matter  should  be 
handled  under  allowance  system  so  that  adjustments  would 
only  be  necessary  every  third  month. 

Appendices 
APPENDIX  NO.   1 

The  chart  shown  in  Table  I.  is  recommended  to  shop  piece 
work  inspectors  or  production  supervisors  for  rapid  corapu- 


G. — (Lathe) — Cutting  _  .speed  in  inches  per  minute  equals  diameter  of 
work,   in  inches,    multiplied  by   spindle   r.p.m.   and   3.1416. 

G. — (Borinjr  Mill) — Cutting  speed  in  inches  per  minute  equals  diameter 
of  work,   in  inches,   multiplied  by   table  r.p.m.   and   3.1416. 

G. —  (Shaper,  Planer  or  Slotter) — (Tutting  speed  in  inches  per  minute 
equals   necessary    tool   travel    in    inches   per   minute. 

H. — Area  of  cut  in  square  inches  equals  depth  of  cut  (in.)  multiplied  by 
tool  feed  (in.  per  r.-v.  or  stroke),  on  slotteis  with  inward  feeding  cutting- 
tool  area  of  cut  in  square  inches  equals  width  of  tool  and  cut  multiplied 
by    feed    per    stroke. 

I. — Cubic  inches  of  metal  removed  t)er  minute  equals  G  multiplied  by  H. 

J. — Horsepower  required  to  remove  iiiild  steel  would  then  be  A  multiplied 
by  /  (or  .6  multiplied  by  /). 

Note:  Power  required  to  reverse  planers  is  more  ihan  that  necessary  to 
cut  metals.     On  a  shnper  it  is  ordinarily  less. 

K. — Cubic  inches  of  tnild  steel  possible  to  remove  per  minute  is  equal  to 
the  motor  horsepower  divided  by  0.6. 

The  following  is  a  method  of  determining  possible  speeds  and  feeds  for 
drilling  operations   on   motor  driven   presses  using  standard  drills: 

Themotor  horseno'.ver  requirements  tor  removing  one  cubic  inch  of  metal 
per  minute  a'-e  safely  figured  at  double  the  constants  indicated  in  A  to  F 
inclusive,  because  of  the  drill  friction  and  choking  caused  bv  movement  of 
chips  in  holes. 
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GG. — Cutting  speed  in  inches  per  minute  equals  diameter  of  drill  multi- 
plied  by   drill    r.p.m.    and    3.1416. 

HH. — Area  of  drill  in  square  inches  equals  drill  diameter  squared  multi- 
plied by  .7854. 

II. — Cubic  inches  of  n-ietnl  removed  by  drill  per  minute  eqauls  H.H. 
multiplied  by  drill   feed  in   inclies  per  minute. 

JJ.— Horsepower  required  to  remove  wild  steel  with  drill  press  would 
then  equal  A   :iniltii)lied  by  2  multiplied  by  //   (or  1.2  multiplied  by  //). 

KK. — Cubic  inches  of  milil  stce'.  possible  to  remove  per  minute  equals  the 
motor  horsepower  divided  by   1.2. 

Note:  With  this  datn  nvailable,  the  speed,  feed  and  cut  en  any  job  can 
be  adjusted  at  will  providing  the  maximum  inches  of  metal  removed  per 
minute  per  motor  horsepower  does  not  exceed  the  values  reached  in  these 
simple  formulae. 

APPENDIX   NO.   3 

The  form  shown  in  Fig.  1  is  a  daily  time  card  for  railway 
shop  employees. 


1 

1 
OA/Lr  TIM£  CAPO                                     RS.OEPT. 

SHOP                                              N° 

NAME 

RATE                                            DATE 

CHAROE   TO 

HOURS                   \ 

DAY  WORK 

PIECE  nORK 

REPAIRING  FREIGHT  CARS 

SWEEPING  FREIGHT  REPAIRS 

DELIVERING  MAIL.  FREIGHT  REPS. 

OILING  FREIGHT  CARS 

INSPECTING  FREIGHT  CARS 

DERAILMENTS 

Sy/£EP/NG  P/iSS.  REPAIRS 

DELiyERING  M/tTL.  PASS.REP/IJRS 

O/LIAfO  PASS.  CARS 

CLEANING  PASS.  CARS 

\ 

M/SC.    IVORH   ON  PASS.  REPAIRS                                          j 

TOTAL  HOURS 

CORRECT 

FOREMAN 

APPENDIX  NO.  4 

The  form  shown  in  Fig.  2  is  recommended  as  one  of  the 
best  forms  available  for  recording  piece  work  operation 
studies.  It  was  designed  by  the  writer  for  both  fabricating 
and  assembly  shops. 

APPENDIX  NO.  5 

Fig.  3  shows  a  form  recommended  by  the  writer  for  use  in 
fabricating  shops.  It  shows  the  labor  charges  made  daily 
against  various  shop  accounts  by  machinists,  blacksmiths, 
cabinetmakers,  etc.  The  labor  record  against  each  ac- 
count is  shown  on  a  separate  perforated  section  as  many  of 
which  may  be  provided  as  thought  necessarj'.  When  daily 
totals  for  each  workman  are  posted  in  the  time  book,  the 
different  sections  are  placed  in  compartment  cases,  being 
used  as  labor  distribution  records.  Conditions  will  not  per- 
mit its  use  on  the  New  York  Central. 

APPENDIX  NO.  6 

Fig.  4  shows  a  loose  leaf  time  book  sheet  which  answers 


c> 

?/K? 

COST  AND  T/ ME  RECORD             D 

19 

FABRICATION  S»ORS 

NAME 

pure 

Ker 

1 

TD73U. 
HRf. 

AMT. 

1 

APRRoyeo 

PW.I. 

FOREMAN 

FINISH 

PRRTN»OllfN^  DAT£      CHAROE  TO 

START 

HOURS 

ORERATION 

CHK. 
N? 

SCM.Mf 

KS 

PRICE 

AHou/n^ 

frf  f^9 

D.WR 

a.W.AHT.  \ 

1 

1 

1 

1 

Fig.  1 — Daily  Time  Card 


Fig.  3 — Form  Recording  Labor  Charges. 


PIECE   WORK  RECORD    FORM 
Operation:  Apply  4  corner  sill  steps.                            Test  No.  3.                                   SK.  or  B.  P.  Xo.   X 23520.                                    Sch.  No.  DD180. 
Shop  ^'o.    11.      Machine Mach.    Nc Jijj  No.   72. 


R.  p.  m 

Tools   used,    2. 

W  orkmen. 


Smith. 


F.  p.  m.  Cat  

Tools  bro.,   0.  Car  or  S.  O.   No..  1602. 

Clock   Nos.    1121. 


No. 
P.  C.  S.  Detailed  operations  Date 

4     Steps  and  all   bolts  delivered 5/7 

16     Holes  laid  out  and  drilled   i*r   in.  by   J4 

4     Holes   tapped    &^    in 

4     Stud  bolts  applied   ^   in 

4     Fitting  bolts   applied    Yi    in 

4     Steps   straightened,   sledge   delivered 

Waiting    for    acetylene    torch 

..     Sharpening   drills    

4     S^   in.  bolts    hack-sawed    

4     5^  in.  bolts    riveted    over 

Change    to    other    car 

Total    

Ten  per  cent  impedence 

Show  machining  and  setting  up  separately.    Total. 
Use    separate    carfl    for    each    job. 
Insert  wording  of  price  on  reverse  side.  •♦•• 

Show   weight,   kind   of  metal,   etc. 


Start 

Finish 

10:43 

10:49 

10:49 

11:50 

11:50 

11:59 

1:00 

1:08 

1:08 

1:17 

1:17 

1:20 

1:20 

1:23 

1:23 

1:27 

1:27 

1:31 

1:31 

1:34 

1:34 

1:37 

•  *  *«>*-*-•  •  . 


Feed   1.  p.iii.   H.  S.  or  carbon  tool,    H.  S. 

Furnace  cap'y.    Fur.  load,    

D.  W.  rates,    35. 

Mins. 
per 
Man       Men 

6 
61 
9 
8 
9 
3 


Ref.       Delay 


4 
4 
3 
3 


Slicp    Ins: 


Total 
mins. 

6 
61 

9 

8 

9 

3 

3 

4 

4 

3 

3 

113 

11 

124 


No. 
P.C.S 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


P.  C.  S.   per  month,   110 
Mins.      Rate         Cost 
per  per 

piece 


per 
piece. 

1.5 
15.2 

2.3 

2. 

2.2 

1. 

1. 

1. 

1. 

1. 

1. 


31 


mm. 


P.  W. 

price 
allowed 


Shop    Foreman. 


G.  P.  W.  1. 


Fig.   2 — Form   for   Recording    Piece   Work   Operation   Studies 
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our  purpose  in  all  asseiriMy  and  fahricatintf  shops.  The 
card  sliown  in  .Appendix  8  is  used  on  the  New  York  Central 
in  each  type  of  sliop  and  entries  posted  on  this  time  sheet. 


\ r-L-I '       t    i~ 


•»  Am. 


■■*     IT" 

1 

1    ■ ■ 

" 

— " 

T~' 

n 

" 

1 

5 

_>_« 

1 

^f    \ 

II 

zir 

703  1.             1       i 

1 

i 

1 

n 

Fig.  4 — Loose  Leaf  Time   Book  Sheet 


Al'PEXDI.X    X().    7 

Formulae  K'ir  Determin-ixg  Speed  'if  (^eaks   (or   Pilieys). 
l>rivinR   Wheel    =    I). 
Priven    wlucl    nr    follow er=iF. 
(lonr   teeth    (ininiln.r   of)=rt. 
S|'<-crl  =  s. 
Kfvol'ititinsrrr. 
nianieter  =  <l. 

'..-•Civen:    1  )t.    Dr   and    I-M.   (r    l-"t. 
Ref|uire<! :    Fr. 

11(1  or  Dt  X  Dr 

Rv.le: =  Fr. 

FJ  or  Ft 
2. — <'iiven:  Dil.  Fd  and  Fr. 
Kequireil:   Dr. 
Fd  X  Fr 

Rule: =:  Dr 

Dil 
3.  — <"tiven:    Hr,    Fr   and    Fd. 
Required:   r>d. 
F<1  X  Fr 

Rule: =  1>  1. 

Dr 
4. — ("liven:    Dd    ?nd    Dr. 

Rcfiujred:   Diameter  of  follower  to  make  a  certain 
numl-(  r   of   revolutions   in   same   time. 
Md  X   Dr 

Rule: 

Required  Xo.  of  revolutions. 


APPE.VDIX    XO.    8 

'I'he  form  shown  in  Fig.  5  i.s  a  cheaj)  and  simple  form  of 
recording  {)iece  work  operations  performed  in  assemlily  de- 
partments. It  is  placed  upon  a  car  when  it  is  received  on 
the  repair  tracks  and  constitutes  the  only  written  record 
made,  serving   for   inspection   record,   a  guide  to  workmen. 


lNSP£CTtOff  AffD  Pi£C£  tYO/fK  CARD 
ST/ITION                                                             DATS                                                19 
CARS'!                              INirtAL                           CLASS                SM»rY        LO0OSO 

ACCT 

PCS 

ITEMS 

S'-2E  ^!>rTa)^'^^ 

PCS 

PRice 

\amouht 

FNO 

\     -\ 

IT" 

\ 

• ' 

— 

TOTAL                                                 \ 

L 

NAHE- 

CMtCk 

OAJt- 

Ton 

HHi 

AffOUffT 

= 

TOTAL 

INSPECTOR                                                 FOR£HAN 

CHECKED  Br  ACCT.  DEPT — 

— 

— 





Fig.   5 — Form    for   Recording    Piece   Work   Operations   Performed    in 

Assembly    Departments. 

material  distribution  reference,  M.  C.  B.  billing  original  and 
cost  record,  the  piece  work  money  being  posted  from  it  in 
loose  leaf  time  book  illustrated   in   .\ppendix  6. 


Metallic  Electrode  Arc  Welds 

Suggestions    for    Determining    the    Quality   of   the 
Joint;   Proper   Methods  Will  Insure   Good  Results 

BY  O.  S.  ESCHHOLZ 
Research  Engineer,  Westinghouse  Electric  &  Manufacturing  Company 


THE  lack  cf  a  satisfactory  method  for  determining  the 
character  of  welded  joints  has  been  responsible,  more 
than  anv  other  factor,  for  the  hesitancv  encountered 
amongst  the  engineering  profession  towards  the  extensive 
adoption  of  arc  welding.  To  overcome  this  prejudicial  attitude 
it  is  eminently  desirable  to  shape  our  rapidly  accumulating 
knowledge  of  the  operation  into  an  acceptable  method  of 
inspection. 

Practically  all  manufactured  apparatus  is  accepted  on  the 
basis  cf  compliance  with  a  ])rocess  specification  rigidly  en- 
forced, in  conjunction  with  the  successful  reaction  to  certain 
tests  applied  to  the  finished  product.  While  it  is  commonly 
known  that  riveting  seriously  impairs  the  strength  of  the 
joined  plates,  yet  with  a  proper  layout  and  intelligent  inspec- 
tion the  completed  structure  possesses  certain  definite  char- 
acteristics which  do  not  require  further  verification.  The 
inspector  of  a  fini,>5hed  concrete  structure  is  practically  help- 
less. It  is  obvious  that  the  weakest  sort  of  construction  may 
be  concealed  by  a  sound  surface.  With  a  rigid  supervision  of 
the  process,  however,  the  physical  properties  of  the  completed 
structure  can  be  reliably  gaged  to  the  extent  that  its  use  is 
ju.*tified  even  in  ship  construction.  In  view  of  this,  it  is  com- 
forting to  realize  that  electric  arc  welding  is  susceptible  of 
even  better  control  than  either  of  these  structural  operations. 


HOW  TO  DETERMIXE  THE  CHARACTER  OF  THE  WELD 

The  factors  which  determine  the  physical  characteristics  of 
metallic  electrode  arc  welds  are:  (1) — Fusion;  (2) — Slag 
content;   (J) — Porosity,  and  (4) — CrAStal  structure. 

Some  of  the  more  important  methods  that  have  been  used 
or  suggested  for  indicating  these  characteristics  are: 

(1)  Visual  examination  of  weld  to  determine: 

(a)  Surface  finish  as  an  index  to  workmanship. 

(b)  Length  of  deposits,  indicating  frequency  of 
breaking  arc  and,  therefore,  ability  to  control  arc. 

(c)  Uniformity  of  dej)osit  as  an  indication  of  the 
faithfulness  with  which  filler  metal  is  placed  in 
position. 

(d)  Fusion  of  deposited  metal  to  bottom  of  weld 
scarf  as  shown  by  appearance  of  under  side  of  welded 
joint. 

(e)  Predominance  of  surface  porosity  and  slag. 

(2)  Chipping  edges  of  deposited  layers  with  cold  chisel  or 
calking  tool  to  determine  relative  adhesion  of  deposit. 

(.S)  Penetration  tests  indicating  linked  unfused  zones,  slag 
pockets  and  porosity  by: 

(a)  X-ray  penetration. 

(b)  Rate  of  gas  penetration. 

(c)  Rate  of  liquid  penetration. 
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(4)  Electrical  tests  (as  a  re-ult  of  incomplete  fusion,  slag 
inclusions  and  porosity),  sliowing  variations  in: 

(a)  Electrical  conductivity. 

(b)  Magnetic  induction. 

ihe  most  complete  use  of  these  tests  would  involve  their 
application  to  each  layer  of  dejjosited  metal  as  well  as  to  the 
finished  weld.  Excepting  in  rare  instances  this,  however, 
would  not  he  required  by  commercial  practice  in  which  a  pre- 
scribed welding  process  is  followed. 

Of  the  above  methods  the  visual  examination  is  of  more 
value  than  is  commonly  admitted.  In  conjunction  with  it 
the  chipping  and  calking  tests  are  of  particular  usefulness. 
As,  however,  only  a  very  p(K)r  joint  will  respond  to  the  latter 
tests,  they  serve  to  indicate  gross  neglect  by  the  operator  of 
cardinal  welding  ])rinciples. 

The  penetration  tests  offer  the  most  reliable  indication  of 
the  soundness  of  a  weld.  Obviously,  the  presence  of  unfused 
oxide  surfaces,  slag  deposits  and  blow  holes  will  offer  a  vary- 
ing degree  of  penetration.  The  use  of  X-rays  gives  excellent 
results  in  the  test  of  small  samples,  but  due  to  the  nature  of 
the  apparatus,  time  required  and  difficulty  of  manipulating 
and  interpreting  results,  it  can  hardly  be  considered  at  the 
present  time  applicable  to  large  scale  production. 

The  rate  of  leakage  of  hydrogen  or  air  through  a  joint  from 
pressure  above  atmospheric  to  atmospheric,  or  from  atmos- 
|)heric  to  partial  vacuum  can  be  readily  determined.  How- 
ever, the  equipment  required  would  be  quite  cuml)ersome  and 
the  slight  advantage  over  liquid  penetration  in  time  reduction 
is  not  of  sufficient  merit  to  warrant  consideration  for  most 
welds. 

Of  the  various  liquids  that  may  be  applied,  kerosene  has 
marked  advantages  due  to  its  availability,  low  volatility  and 
high  surface  tension.  Because  of  the  latter  characteristics, 
kerosene  sprayed  on  a  weld  surface  is  rapidly  drawn  into  an}- 
capillaries  produced  by  incomplete  fusion  between  deposited 
metal  and  weld  scarf  or  between  succeeding  deposits,  slag 
inclusions,  gas  pockets,  etc.,  penetrating  through  the  weld  and 
showing  the  existence  of  an  unsatisfactory  structure  by  a  stain 
on  the  emerging  side.  On  dissolving  suitable  oil  soluble  dyes 
in  the  kerosene  the  pentrating  liquid  will  produce  a  bright 
red  stain.  This  test  is  so  useful  that  it  has  shown  the  pres- 
ence of  faults  that  could  not  he  detected  with  hydraulic  pres- 
sure or  other  methods.  A  sequence  of  imperfect  structures 
linked  through  the  weld,  which  presents  the  greatest  hazard 
in  welded  joints,  will  be  immediately  located  by  the  kerosene 
penetration.  However,  it  should  be  borne  in  mind  that  this 
method  is  not  applicable  to  the  detection  of  isolated  slag  or 
gas  j)ockets,  nor  small  disconnected  unfused  areas.  Never- 
theless it  has  l^een  sho\\'n  by  numerous  tests  that  a  weld  ma}' 
contain  a  considerable  amount  of  distributed  small  imperfec- 
tions without  affecting  appreciably  its  characteristics. 

If  the  kerosene  test  betrays  a  bad  fault  it  is  advisable  to 
burn  cut  the  metal  with  a  carbon  arc  before  a  rewelding  under 
proper  supervision.  Large  quantities  of  kerosene  are  prefer- 
ably removed  by  means  of  sand  blast,  steam,  gasolene  CCI4, 
etc.  No  difficulty,  however,  has  been  encountered  on  weld- 
ing over  a  thin  film  of  the  liquid. 

Electrical  test  methods  for  determining  the  homogeneity  of 
welds  are  still  in  the  evolutionary  stage.  Such  obvious  diffi- 
culties as  elimination  of  the  effect  of  contact  differences,  in- 
fluence of  neighboring  paths  and  fields,  the  lack  of  practi- 
cable, portable  instruments  of  sufficient  sensitivity  for  the 
detection  of  slight  variations  in  conductivity  or  magnetic  field 
intensity  are  yet  to  he  overcome  before  their  employment  is 
feasible. 

No  simple  tests  are  available,  excepting  those  which  in- 
volve subjecting  the  metal  to  excessive  stresses,  for 
determining  the  crystal  structure.  Control  of  this  phase  must 
be  determined  by  the  experience  olitained  from  following  a 
prescribed  process. 

While,   therefore,   the   inspector  of  metallic  arc  electrode 


welds  may  consider  that  through  the  prc|)er  use  of  visual, 
chipping  and  penetrating  tests  a  more  definite  appraisal  of 
the  finished  joint  may  be  secured  than  is  possible  in  either 
riveting  or  concrete  construction,  the  operation  may  be  still 
further  safeguarded  by  requiring  rigid  adherence  to  a  speci- 
fied process. 

GOOD    RESULTS    .ARP:    CERTAIN    IF    I'ROl'KK    J'ROCEDURE    IS 

FOLLOWED 

Haphazard  welding  can  no  more  produce  an  acceptable 
product  than  hit-or-miss  weaving  will  make  a  marketable 
cloth.  It  is  logical  that  the  steps  in  every  manufacturing  op- 
eration should  be  controlled  to  obtain  consistently  good 
results.  L'nfortunately.  most  welders  consider  themselves 
pioneers  in  an  unknown  art  that  requires  the  exercise  of  a 
peculiar  temperament  for  its  successful  evolution.  As  a  result, 
welding  operators,  too  numerous  to  mention,  enshroud  them- 
>elves  in  the  hallowed  glow  of  an  expert  and  encompass  their 
work  with  a  mysterious  camouflage  l>ewildering  to  the  un- 
tutored. Sometimes,  through  a  series  of  fortunate  coinci- 
dences, these  "experts"  succeed  in  obtaining  a  good  weld,  but 
more  often  their  "success"  is  attributable  to  the  friction  !)e- 
tween  slightly  fused,  plastered  deix)sits. 

The  process  of  metallic  electrode  arc  welding,  in  common 
with  all  other  operations,  is  readily  susceptible  of  analysis. 
Regardless  of  the  metal  welded  with  the  arc.  the  cardinal 
steps  are:  (1) — Preparation  of  weld;  (2) — Electrode  .selec- 
tion; (3) — Arc  current  adjustment;  (4) — Arc  length  mainte- 
anance;  (5) — Filling  sequence,  and  (6) — Heat  treatment. 

A  complete  discussion  of  all  of  the  variations  possible  in 
these  operations  is  beyond  the  scope  of  this  article.* 

The  preparation  of  the  weld  involves  sufficient  scarfing 
and  separation  of  the  weld  shanks  so  that  the  entire  surface 
is  accessible  to  the  operator  with  a  minimum  amount  of  fill- 


Fig.  1 — Typical   Arc  Weld   Scrap 

ing  required.  In  addition,  where  necessary  to  avoid  distor- 
tion and  internal  stresses  due  to  unequal  expansion  and  con- 
traction strains,  the  metal  is  preheated  or  placed  so  as  to 
permit  the  necessary  movement  to  occur.  \'arious  t}pes  of 
scarfs  in  common  use  are  shown  in  Fig.  1. 

The  electrode  selection  is  determined  by  the  mass,  thickness 
and  constitution  of  the  material  to  l)e  welded.  An  electrode 
free  from  impurities  and  containing  about  1 7  per  cent  carbon 
and  5  per  cent  manganese  has  been  found  generally  satisfac- 
tory for  welding  low  and  high  carbon,  as  well  as  alloy  steels. 
This  electrode  may  also  Ije  used  for  cast  iron  and  malleable 
iron  welding,  although  more  dependable  results,  having  a 
higher  degree  of  consistency  and  permitting  machining  of  the 
welded  sections,  can  be  obtained  by  brazing,  using  a  copper- 
aluminum-ircn  alloy  electrode  with  the  aid  of  seme  simple 
flux.  The  Ijrazing  of  copper  and  brass  with  this  electrode 
also  gives  very  successful  results.  The  diameter  of  the  elec- 
trode should  be  chosen  with  reference  to  the  arc  current  used. 

THE  EFFECT  OF  TOO  LOW  CURRENT  VALUES 

It  has  been  almost  universal  practice  to  attempt  welding 
with  too  low  an  arc  current  and  the  result  has  ])een  a  poorly 

*1917  Volume.   Association  of  Iron  S-   Steel   F.lectrical   Engineers.     "Some 
Recent  Investigations  in  Arc  Welding,"  by  O.   H.   Eschholz. 


418 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  7 


fused  deposit.  This  is  attributed  largely  to  the  overheating 
characteristic  of  most  electrode  holders,  on  using  correct  cur- 
rent value,  leading  the  operator  to  infer  that  the  current  used 
is  excessive. 

A  section  through  one-half  of  an  e.xposed  joint  welded  with 
the  proper  current  is  shown  in  Fig.  2,  while  Fig.  3  shows  the 
effect  of  too  low  an  arc  current.  The  homogeneity  and  good 
fusion  of  the  fir.^t  may  be  contrasted  with  the  porosity  and 
poor  fusion  of  the  latter.  (These  surfaces  have  been  etched 
to  show  the  character  of  the  metal  and  the  welded  zone.) 


arc  voltage,  thereby  placing  these  important  factors  entirely 
be\ond  the  control  of  the  welder  and  under  the  direction  of 
the  more  competent  supervision. 

HEAT  TREATMENT  AND  INSPECTION 

The  method  of  placing  the  deposited  layers  has  an  im- 
portant bearing  on  the  internal  strains  and  distortion  ob- 


Welding  Meta 


Fig.  2— Good  Weld 


Fig.  3— Poor  Weld 


Api)ro.\imate  values  of  arc  current  to  be  used  for  given 
thickness  of  mild  steel  plate  as  well  as  the  electrode  diameter 
for  a  given  arc  current  may  be  taken  from  the  curs'e.  Fig.  4. 
The  variation  in  strength  of  1-inch  square  welded  joints  as 
the  welding  current  is  increased  is  shown  in  Fig.  5. 

While  the  electrodes  now  available  are  giving  quite  satis- 
factory results,  it  is  felt  that  the  electrode  development  is  in 
its  infancy  and  that  considerable  strides  will  be  made  (with 
its  further  evolution)  in  the  ductility  of  welds,  consistency  in 
results,  as  well  as  in  the  ease  of  utilizing  the  process. 

The  maintenance  of  a  short  arc  length  is  imperative.  A 
non-porous,  compact,  homogeneous,  fused  deposit  on  a  1- 
inch  square  bar  from  a  short  arc  is  shown  in  Fig.  6,  while  in 
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4 — Chart    Showing    Approximate    Arc    Current    and    Electrode 
Diameters  for  Welding   Steel   Plate  of   Various  Thickness 


Fig.  7  is  shown  a  porous,  diffused,  unfused  deposit  from  a 
long  arc.  A  skillful  operator  normally  maintains  a  short  arc 
as  the  work  is  thereby  expedited,  less  electrode  material 
wasted  and  a  better  weld  obtained,  due  to  improved  fusion, 
decreased  slag  content  and  porosity.  On  observing  the  arc 
current  and  arc  voltage  by  meter  deflection  or  from  the  trace 
of  recording  instruments  the  inspector  has  a  continual  record 
of  the  most  important  factors  which  affect  weld  strength,  duc- 
tility, fusion,  porosity,  etc.  It  is  possible  by  the  use  of  a 
fixed  series  resistance,  and  an  automatic  time  lag  reset  switch 
across  the  arc  to  detinitelv  fix  both  the  arc  current  and  the 
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Fig.  5 — Variation  in  Weld  Strength  With  Change  in  Arc  Current 

tained  on  contraction.  Part  of  these  strains  may  be  relieved 
by  preheating  and  annealing,  as  well  as  by  the  allowance 
made  in  preparation  for  the  movement  of  the  metal.* 


Fig.  6  Fig.  7 

Top  and  Sectional  Views  of  Metal  Deposited  from  Low  Carbon  Steel 
Electrode  on   Steel   Stock 

In  general,  heat  treatment  of  a  completed  weld  is  not  nec- 
essary, particularly  if  it  has  been  preheated  for  preparation 
and  then  subjected  to  partial  annealing.     However,  in  weld- 


•Power,   June  26,    1917.     "Welds- 
Structure."  by  P.   .A.   E.  Armstrong. 
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ing  even  small  sections  of  alloy  and  high  carbon  steels  a  uni- 
form annealing  of  the  structure  is  desirable  if  it  is  to  be  ma- 
.  iiined  or  subjected  to  vibratory  stresses.* 

In  addition  to  applying  the  above  tests  to  the  completed 
joint  and  effectively  supervising  the  process  the  inspector  can 


or  by  simply  observing  the  surface  exposed  on  cutting  through 
the  fused  zone  grinding  its  face  and  etching  with  a  solution 
of  1  part  concentrated  nitric  acid  in  10  parts  water. 

In  view  of  the  many  resources  at  the  disposal  of  the  weld- 
ing inspector,  it  is  confidently  assumed  that  this  method  of 


readily  assure  himself  of  the  competency  of  any  operator  by     obtaining  joints  will  rapidly  attain  merited  recognition  as  a 
♦lie  submission  of  sample  welds  to  ductility  and  tensile  tests     dependable  operation  in  structural  engineering. 


Heat  Treatment  of  Axles 

The  Scientific  Heat  Treatment  of  Locomotive  and 
Gar  Axles  Made  Possible  by  Use  of  Electric  Furnace 

BY  DWIGHT  D.  MILLER 
Engineering  Department,  Society  for  Electrical  Development,  Inc.,  New  York 


ONE  of  the  most  important  metallurgical  processes  in- 
volved in  the  manufacture  of  locomotive  and  car  axles 
is  heat  treatment,  and  heat  treatment  is  best  carried  out 
and  reduced  to  an  exact  science  through  the  medium  of  the 
electric  furnace.  In  order  to  appreciate  the  important  part  the 
electric  furnace  plays  in  the  manufacture  of  axles,  it  is  neces- 
sary to  have  at  least  a  general  knowledge  of  the  composition 
of  steel  and  the  effect  of  heat  treatment  upon  it. 

STRUCTURE  OF   STEEL 

While  steel  is  essentially  an  alloy  of  iron  and  carbon  and 
usually  contains  impurities  in  the  form  of  sulphur,  phos- 
phorus, silicon  and  manganese,  still  its  structure  is  complex 
and  composed  of  distinct  and  individual  grains  which  ap- 
pear in  different  crystalline  formation  under  the  microscope. 
These  various  grains  are  known  as  cementite,  ferrite  and 
pearlite.  They  are  formed  during  the  process  of  heat  treat- 
ment and  impart  varying  physical  characteristics  to  the  steel. 
The  extent  of  their  formation  depends  upon  the  carbon  con- 
tent of  the  steel. 

In  the  composition  of  ordinary-  carbon  steel  the  impurities 
mentioned  above  will  total  about  one  per  cent,  while"  the  car- 
bon varies  from  a  few  hundredths  of  one  per  cent  to  approxi- 
mately two  per  cent.    The  rest  is  iron. 

EFFECT   OF   HEAT   TREATMENT 

If  the  steel  is  cooled  slowly  after  being  brought  to  a  high 
heat  the  carbon  always  combines  with  a  certain  definite 
amount  of  iron  forming  a  carbide  of  iron  (Fe3C)  which  is 
the  compound  cementite.  The  remaining  iron  is  then  carbon 
free  and  is  known  as  ferrite.  After  the  formation  of  cement- 
ite and  while  the  cooling  process  is  still  going  on,  the  cement- 
it  forms  a  mechanical  mixture  with  a  definite  amount  of 
ferrite  producing  a  grain  structure  known  as  pearlite,  which 
always  contains  approximately  .89  per  cent  carbon.  Hence 
carbon  steel  may  be  divided,  according  to  the  difference  in  the 
proportions  in  which  the  carbon  is  present  as  compared  to  the 
iron  content,  into  (a)  unsaturated  (hypo-eutectoid)  steel  with 
a  carbon  content  of  less  than  .89  per  cent  and  consisting  of 
pearlite  and  an  excess  of  ferrite;  (b)  saturated  (eutectoid) 
steel  with  a  carbon  content  of  .89  per  cent  consisting  wholh" 
of  pearlite;  and  (c)  super-saturated  (hyper-eutectoid)  steel 
^'ith  a  carbon  content  of  more  than  .89  per  cent  consisting 
of  pearlite  plus  cementite.  This  composition  is  clearly  set 
forth  in  Sauveur's  ferrite-pearlite-cementite  diagram. 

Hence,  since  the  physical  characteristics  of  slowly  cooled 
steels  depends  upon  the  relative  proportions  of  these  constit- 
u^^nts  which  vary  among  themselves  in  their  physical  propor- 
*|c^the  vital  importance  of  proper  heat  treatment  becomes 

of\v^'i'j'^7^^*<^'i^"'-a'     Engineer,     Fehruarv,     1918. 
<'f  \\  elded  Tires."  bv  S.  W.  Miller. 
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at  once  apparent.  In  fact  by  applying  varying  degrees  of 
heat  the  entire  structure  of  a  given  steel  can  be  partially  or 
completely  changed  since  it  is  well  known  that  during  the 
heat  treatment  of  steel  evolutions  occur  in  the  molecular 
structure  at  certain  temperatures  during  both  heating  and 
cooling. 

The  temperatures  at  which  molecular  evolutions  or  changes 
occur  are  known  as  the  "critical  points."  That  temperature 
at  which  the  changes  takes  place  when  heating  the  steel  is 
technically  known  as  the  "decalescence"  point,  while  the 
temperature  at  which  a  change  takes  place  when  cooling  the 
steel  is  known  as  the  "recalescence"  point. 

To  quote  from  the  "Heat  Treatment  of  Steel"  published 
by  the  Industrial  Press:  "While  heating,  the  steel  uniformly 
absorbs  heat.  Up  to  the  decalescence  point  all  of  the  energy 
of  this  heat  is  exerted  in  raising  the  temperature  of  the  piece. 
At  this  point  the  heat  taken  on  by  the  steel  is  expended  not 
on  raising  the  temperature  of  the  piece,  but  in  work  which 
produces  the  internal  changes  here  taking  place  between  the 
carbon  and  the  iron.  Hence,  when  the  heat  added  is  used 
in  this  manner,  the  temperature  of  the  piece,  having  nothing 
to  increase  it,  remains  stationary,  or  owing  to  surface  radia- 
tion, may  even  fall  slightly.  After  the  change  is  complete 
the  added  heat  is  again  expended  in  raising  the  temjjerature 
of  the  piece,  which  increases  proportionally. 

"When  the  piece  has  been  heated  above  the  decalescence 
point  and  allowed  to  cool  slowly,  the  process  is  reversed. 
Heat  is  then  radiated  from  the  piece.  Until  the  recalescence 
point  is  reached,  the  temperature  falls  uniformly.  Here  the 
internal  relation  of  the  carbon  and  iron  is  transformed  to  its 
original  condition,  the  energy  previously  absorbed  being  con- 
verted into  heat.  This  heat,  set  free  in  the  steel,  supplies, 
for  the  moment,  the  equivalent  of  that  being  radiated  from 
the  surface,  and  the  temperature  of  the  piece  ceases  falling 
and  remains  stationarv-.  Should  the  heat  resulting  from  the 
internal  changes  be  greater  than  that  of  surface  radiation, 
the  resulting  temperature  of  the  piece  will  not  only  cease 
falling  but  will  obviously  rise  slightly  at  this  point.  In  either 
event  the  condition  exists  only  momentarily,  but  when  the 
carbon  and  iron  constituents  have  resumed  their  original 
relation  the  internal  heating  ceases,  and  the  temperature  of 
the  piece  falls  steadily,  due  to  surface  radiation."  The 
temperature  variations  referred  to  are  clearly  shown  in  Fig.  1. 

The  general  term  "heat  treatment"  includes  three  distinct 
and  separate  operations.  They  are:  (1)  Hardening  in  which 
the  steel  attains  its  hardest  and  most  brittle  state;  (2)  An- 
nealing, in  which  the  steel  attains  its  softest  and  toughest 
state;  (3)  Drawing  or  tempering,  in  which  the  steel  attains 
an  intermediate  condition.  These  operations  constitute  the 
complete  cycle  of  heat  treatment. 

Hardening  consists  of  heating  the  steel  uniformlv  above  the 
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Fig.   2— Good  Weld 


Fig.  3 — Poor  Weld 
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fixed  ?erie-  re>i-tan*  e.  and  an  automatic  time  laii  rc-et  switch 
.Tcm--  rhv-  arc  to  del"iiiiiel\    l"i\  hoth  the  arc  current  and  the 


Fig.  6 


Ffg.  7 


Top  and  Sectional  Views  of  Metal  Deposited  from  Lovy  Carbon  Steel 
Electrode    on    Steel    Stock  .'   , 

Jn  u'cneral.  heat  treatment  of  a  completed  weld  is  not  nec- 
essary, particularly  if  it  has  been  preheated  for  preparation 
and  then  subjected  to  jxirtial  annealing.     However,  in  wcld- 

■  Power.    Time  26.    191".     '•Welds — Tlie   Wealcness  .md    Merits   of  TIeir 

-    .    ..  I-.-,.."    I„     I'       \      F      Ar--'-.  ..... 
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_'  t-vcn  small  sections  of  alloy  and  high  carljou  steels  a  uni- 
nn  annealing  of  the  strut  turc  is  (lesiral)le  if  it  is  to  he  ma- 
ined  or  subjected  to  vihraKjry  >trcsscs.* 
In  addition  to  applying  the  ahove  tests  to  tlie  c(>mf)lcted 
nt  and  effectively  ?u[)crvising  the  ])rocess  the  inspector  can 
idil\  assure  hini-elf  of  the  competency  of  any  (jj)erator  by 


or  bv  -imph  oliserx  ing  the  -urface  f.\po>e<l  on  cutting  thnjugh 
the  fused  zone  griiKlint:  its  face  and  etchinrj  with  a  solution 
of  1  part  (onceiitraled  nitric  acid  in  ID  part>  water. 

In  view  of  the  many  resources  at  the  di>|»osal  of  the  weld- 
ing insp>ector,  it  i>  confidently  a»ume<l  that  this  method  of 
ol^aining  joint-  will  rapidly  attain  merited  recognition  as  a 


,,  -ulimission  of  .-amiile  welds  to  ductilitj  and  tensile  tests      de]>endal»lc  operaticjn  in  .-tructural  engineering. 


Heat  Treatment  of  Axles 

.    ,    '      The  Scientific  Heat  Treatment  of  Locomotive  and 
Gar  Axles  Made  Possible  by  I'se  of  HIectric  Furnace 


BY  DWUniT  D.   MILLKR 
Engineering  Department,  Society  for  Electrical  Development,  Inc.,  .New  ^'ork 


■i 


at  once  a])f)arent.  In  fact  by  applying  varying'  <kgree-  of 
heat  the  entire  structure  of  a  given  .-teel  can  lie  partially  or 
completely  changed  .-ince  it  i^  well  known  that  during  the 
Ileal  treatment  of  -teel  evolution.-  «KCur  in  tiie  molcvular 
-truclure  at  certain  temperature-  ikiring  both  hiatini:  and 
c  cM)ling. 

Ihe  temjx'rature-  at  whic  h  molecular  iv<jlution>  or  change- 
(iccur  are  known  a-  the  "critical  pc)int-.'"      That  temperature 
at   which   the  change-  t<ike-  place   when   heating  the  steel    i- 
teihnically    known    a-    the    ■"decale-c  ence"'    pcnnl.    while    the 
While  steel  is  essentially  an  alloy  of  iron  and  carbon  and      temperature  at  which  a  change  take-  place  when  ccjoling  ilie 


0X1".  of  the  mo>t  imixtrtant  metallurgical  ]»rocesses  in- 
\olved  in  the  manufacture  of  loccmiotive  and  car  axles 
i-  heat  treatment,  and  heat  treatment  is  best  carried  out 
,!m1  reducc-<l  to  an  exact  -c  ieiic c  through  the  medium  of  the 
ill  ■  trie;  furnace.  In  order  to  ajipreciate  the  important  part  the 
t  i. .  trie  furnace  play^  in  the  manufacture  of  axle-,  it  i-  nece>- 
-.ir\  to  have  at  lea-t  a  general  knowledge-  of  the  compcj-iticjn 
i,i  -leel  and  the  effect  of  heal  treatment  upon  it. 

!•"-••■'■'        STkllTl-Ki:  OF   STKEL 


u-uall\  contain-  imjjurities  in  the  I'orm  c)f  -ulphur.  jihos- 
j'lioru>.  silicon  antl  manganese,  still  its  structure  is  complex 
;!ii<l  composed  of  di>tinct  and  individual  grains  which  ap- 
j".ir  in  different  crystalline  formation  under  the  microscope. 
I  iie-e  various  grain>  are  known  as  cementite.  ferrite  and 
['■irlitc-.  They  are  formed  during  the  process  of  heat  treat- 
iiunt  and  impart  var\ing  ]ih\>ital  characteristic-  to  the  -tcel. 
The  extent  of  their  formation  dejjend?  upon  the  carbon  con- 
Mii  of  the  .steel.  "      "     • 


-teel  i-  known  as  the  "recalescence"  jtoint. 

lo  <|Uote  from  the  "Heat  Treatment  oi  Steel*  |)ul>li>lK-d 
l)y  the  Indu>trial  Pre--:  "While  heating,  the  >teel  uniformly 
absoriis  heat.  I'p  to  the  decalese  encc  point  all  of  the  energy 
of  this  heat  i-  exerted  in  raising  the  temjKTature  of  the  piece. 
At  this  point  the  heat  taken  on  by  llie  steel  i-  expended  not 
on  raising  the  temperature  of  the  fn'ece.  but  in  work  which 
produces  the  internal  change-  here  taking  place  between  the 
carjjon  and  the  iron.      Hence,  when  the  heat  added   i-  used 


111  the  composition  of  ordinary-  carbon  steel  the  impuritie-      '"  tlii>  manner,  the  temperature  of  the  piece,  having  nothing 


to  me Tea.-e  it.  remain-  -talionar\,  or  owing  tc»  -urtaci-  raflia- 
tion,  may  even  fall  .^lightly.  After  the  change  is  c<»mplete- 
the  added  heat  is  again  expended  in  raising  the  temfKTature 
of  the  ]»iece.   wiiich  increa-es  ])roiK)rtionallv. 

"When  the  piece  ha>  been  heated  abovi-  the  decalescence 
|)oint  and  allowed  lo  cool  -lowlv.  the  pnues-  is  rever>ed. 
Heat  i-  then  radiated  from  the  pWw.     I'ntil  tlu-  recalescence 


iniiitioned  above  will  total  about  one  per  cent,  wliilethe  car- 
iiiii  varie-  from  a  few  hundredth-  of  one  per  cent  lo  appnjxi- 
iiiitcly  two  per  cent.    The  rest  is  iron. 

EFFECT    <>l     111  AT    TREATMENT 

It  the  -teel  is  cooled  slowly  after  being  brought  to  a  liii:h 
li'at    ihe   c  arb'on    alwa\-   combine-    with    a    certain    detinite 

(tnouni  of  iron  forming  a  carbide  of  iron   (Tc^C)   which  is  point  is  reached,  the  temperature  falls  uniformh.      Here  the 

till"  compound  cementite.      The  remaining  iron  is  then  earl.on  internal  relation  of  the  carbon  and  iron  is  Iran-formed  tct  it- 

'-'■r  and  i-  known  a>  ferrite.     .\fter  the  formatinn  of  ivimnt-  oriijinal  ccmdition.  the  em-rgy  previou-ly  absorbed  being  con- 

"■'■  and  while  the  cooling  process  is  .<till  going  on.  the  Cement-  verud   into  lu-.ii.      Thi-  lie.it.  -et  free'  in  the  steel.  >uj»plie-. 

'    lorin-   a   mechanical   mixture   with   a   definite  amount   of  for  the  moment,  tin-  e<|uivalent  of  that  Uinii  ra<liated  from 

t'lrite  producing  a  grain  structure  known  a-  |H.'arliie.  which  the  >urfa<e.  and  the  tempi  ratuic-  of  the-  piece-  ci-ase-  falling' 

ilwuys  ciintains  ajiproximately  .S^)  per  cvux  carlion.     IKncc-  and  remain-  stationarx.     Should  the  Ileal  n-ulling  from  tin- 

'^n'bhn -le-el  may  be  divided,  according  to  tlu- liifferciu  I-  in  tile  uitc-nial   c  li.uigc  -  be  greater  than   that   of   -urfaee  radiation. 

:  'ii|«irtion-  in  wliich  the  carbon  is  present  a-  compared  to  the  the  re-ulting   temperature   of  the   jiiece   will    not   only   cea-e 

'I  contem.  into  (a)  un-aturated  (  h\  po-euie-c  toid  )  -teel  with  fallimr  but  will  obviou-ly  ri-e  slightly  at  thi-  point.     In  either 

irbon  rontc-iit  of  le->  than  .S''  ]xr  ec-nt  and  eon-isting  of  event  the  condition  exist-  only  momiiiiarily.   but   when  the 

rlite  and  an  exce-s  of  ferrite;    (li)   saturated   (eutectoid)  arlion    and    iron    constituents    have    re-umed    tlu-ir   original 

:  with  a  carbon  content  of  .SO  percent  consi-tlmr  \\h(ilb  lelation  the-  internal  heating  ceases,  and  tlu    temperature  of 

i'V.trlite:   and    ic)   suiH-r--alurated    (hyper-eutic  toid )    -teel  the    }>ie-ce-    fall-    su-adilx.    due    to   surface    rad.'..tion."      Tlu- 

^V'hia  carbon  t  onunt  of  more  than  .S'>  per  cent  con-i-tine  temperature  variation- referred  to  are  clearly -hown  in  I'ig.  1 


pearlite  plu-  ccmentiu.     Thi-  lompo-ition   i-  clearly  <ct 

"th   ill   S.iuviur"<    fe-rriie-]>earlite-c  e-menliu-  diagram.        ■    ,. . 

'ic-nce.  since-  the  physical   c  haracte-ri-tic  -  of  -lowl\    toolevl 

1-  depiMlcU  upon  the  n-lative  pro])ortion-  (*f  tlie-c  constit- 

■-  whieh  \.ir\  among  ilu-m-elvi--  in  their  i)hysic-al  propor- 

the  vital    imjiortance  of  pro|Hr  heat  treatment   become-; 

•  'J"-\V     ^fecIu■l^^c.1I     ?-"m;i]>-oi-,     rcI>ni.Tr\ .     T'lS.       "Micr.'>coi>io    Strtdv :. 

•  '!•'<■'!  Tir<-«."  hv  .«:.  W.  Mill.-r.  '  ' 


The  gcnc-nil  term  "heat  treatment"  includes  three  <li-tincn 
aiul  separate  operations.  They  are:  {])  Hardening  in  which 
ihe  -tee-1  attain-^  its  hardc-i  and  mo-t  brittle  -^tate-:  (J)  .\n- 
nealing.  in  which  tlu-  -teel  attain-  ii-  -ofu--t  and  touglie-t 
-lat^:  (..>)  Dr.iwing  or  nnipering.  in  which  tlu-  -^le-cl  attain- 
an  intermediate  condition.  Theso  operation-  con-titute-  tlu' 
complete  cycle  of  heat  treatment. 

Hardening'  <on-i.-t-  of  h.-aling  the  suel  unifnrmlv  ab.  v.   ilu 
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decalescence  or  critical  point  and  then  cooling  it  rapidly  in 
M>me  medium  such  as  water,  oil  or  brine.  The  temperature 
to  which  it  is  necessary  to  heat  the  steel  above  the  critical 
f)oint  depends  upon  the  carbon  content.  It  is  not  advisable 
to  heat  much  above  the  critical  point  since  an  increased 
temperature  tends  to  enlarge  or  coarsen  the  grain,  wastes 
fuel  and  has  no  appreciable  effect  on  the  hardening  process. 
The  nature  of  the  quenching  medium  however,  does  affect 
the  results  obtained.  Greater  hardness  is  obtained  by  quench- 
ing in  salt  brine  than  in  water,  while  water  quenching  pro- 
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Fig.  1 — Temperature  Changes  In  a  Piece  of  Steel  Uniformly  Heated 

and   Allowed   to  Cool 

duces  greater  hardness  than  oil  quenching,  the  temperature 
in  all  cases  remaining  the  same.  Likewise  the  physical 
properties  are  materially  affected  by  the  rate  at  which  the 
steel  is  cooled  and  the  length  of  time  it  is  immersed  in  the 
quenching  bath. 

In  general  the  process  of  annealing  consists  of  slow  cooling 
from  a  high  temperature  at  or  above  redness.  The  object 
of  this  treatment  is  to  either:  (1)  Completely  undo  the  effect 
of  hardening,  leaving  the  steel  in  its  softest  and  most  ductile 
condition;  (2)  Refine  the  grain  to  obtain  the  desired 
strength,  or,  (3)  Remove  any  stresses  and  strains  set  up 
by  too  rapid  cooling,  especially  if  the  rate  of  cooling  is 
different  in  different  parts  of  the  piece,  also  those  caused 
by  forging  and  cold  working.  To  accomplish  (1)  and  (3) 
it  is  sufficient  to  heat  below  the  critical  point,  but  for  grain 
refining  (2)  the  temperature  must  be  raised  above  the  critical 
point.  In  practice,  cooling  during  this  process  is  effected  by 
leaving  the  piece  in  the  furnace  at  a  reduced  temp>erature  or 
allowing  it  to  cool  in  the  air. 

The  process  of  tempering  or  drawing  has  for  its  object 
the  partial  removal  or  moderation  of  the  effect  of  previous 
hardening.  The  operation  consists  of  heating  the  piece  to 
a  somewhat  lower  temperature  than  for  the  purpose  of  hard- 
ening, not  allowing  it  to  reach  the  critical  point,  and  then 
cooling  it  slowly  in  air.  This  treatment  decreases  the  hard- 
ness and  increases  the  toughness  of  the  steel.  The  degree 
of  these  changes  is  governed  by  the  temperature  used  for 
reheating,  its  uniform  penetration  into  the  metal  and  the 
length  of  time  the  metal  is  subjected  to  it. 

From  the  foregoing  it  is  apparent  that  the  accurate  control 
of  temperature  is  of  prime  importance  in  all  heat  treatment. 
If  the  temperature  is  too  low  the  results  sought  are  not  at- 
tained, while  if  the  temperature  is  too  high  the  steel  is 
"burned'"  resulting  in  total  loss. 

The  necessary  heat  treatment  will  depend  on  the  quality 
of  steel  needed  for  locomotive  and  car  axles  and  attention  is 
called  to  the  standard  specifications  of  the  American  Society 


for  Testing  Materials  and  the  American   Electric  Railwav 
Association. 

Stanoakd  Specifications   for   Axle  Steel 

.\.  S.  T.  M.  A.  E.  R.  A.  Electroheat 

Ultimate   strenpth.   lb.   per  sq.   in 85,000  85,000             95,000 

Elastic  limit,  lb.   per   fq.   in 50,000  50,000             60,000 

Elongation  in   2  in.,  jier  cent 20.5  22                      20 

Reduction  of  area,  per  cent 39.  45                      40 

That  these  specifications  can  be  met  and  are  being  materi- 
ally bettered  in  some  respects  in  daily  commercial  practice 
is  shown  by  reference  to  column  three  in  the  above  table. 
Under  the  heading  of  "Electroheat"  are  given  results  obtained 
by  the  Laclede  Steel  Company  of  St.  Louis,  Mo.,  which 
makes  use  of  an  electric  furnace  for  heat  treating  car  axles. 

ELECTRIC    FURNACE    TOR    HEAT    TREATING 

The  electric  furnace  used  is  known  as  a  resistance  or  re- 
verberatory  type  in  that  the  heat  generated  is  reflected  mainly 
from  the  roof  onto  the  charge  under  treatment.  On  either 
side  of  the  furnace  running  back  through  the  entire  depth, 
are  the  two  resistor  troughs,  supported  on  brick  piers  which 
serve  to  conduct  the  heat  generated  in  the  trough  material 
and  diffuse  it  uniformly,  thus  avoiding  hot  spots  in  the  re- 
fractory lining  of  the  furnace  in  their  immediate  vicinity. 
The  troughs  are  open  at  the  top,  being  filled  with  resistor 
material  consisting  of  finely  broken  carbon  or  graphite  which 
becomes  incandescent  throughout  the  entire  length  of  the 
trough  at  the  passage  of  electricity. 

The  heat  of  these  huge  filaments  is  radiated  to  the  roof 
and  from  there  reflected  back  onto  the  hearth  of  the  furnace 
and  the  material  under  treatment. 

The  furnace  is  charged  by  means  of  a  car  on  which  the 
charge  to  be  treated  is  loaded  as  shown  in  Fig.  2.  This  car 
runs  on  rails  and  is  operated  by  suitable  worm  and  spur 
gears  actuated  by  an  electric  motor  the  entire  mechanism 
being  located  underneath  the  flooring. 

This  construction  provides  an  efficient  and  durable  heat 
treating  furnace.    The  losses  due  to  heat  radiation  are  small, 


Fig.  2 — Electric  Furnace  and  Charging  Car 

and  both  the  atmosphere  and  temperature  can  be  controlled 
to  a  remarkable  degree  of  accuracy. 

The  furnace  has  a  capacity  of  1,000  lb.  per  hour  when 
heating  to  1,650  deg.  F.  It  is  rated  at  150  kw.  and  designed 
for  2  phase,  25  cycle  of)eration.  The  voltage  used  will  depeml 
upon  the  resistance  of  the  resistor  material  in  the  trough  and 
is  stepjjed  down  through  transformers  from  l.>,000  volts 
supplied  from  the  central  station.  In  this  particular  case  the 
voltage  used  varied  from  150  down  to  70  volts  according  to 
the  heat  requirements  of  the  operation. 


July.  1918 


RAILWAY    MECHANICAL    ENGINEER 


421 


The  usual  instruments  such  as  wattmeters  and  switches 
necessar)'  for  the  proper  operation  of  the  furnace  are  in- 
stalled upon  the  switchboard,  together  with  a  pyrometer  by 
means  of  which  an  accurate  record  of  the  furnace  temperature 
is  obtained  at  all  times. 

The  operation  of  the  furnace  is  simple.  Upon  closing  the 
main  switch,  current  at  full  rated  voltage  is  sent  through 
the  resistor  material  in  the  trough  which  is  a  poor  conductor 
of  electricity,  especially  when  cold.  The  resistance  to  the 
flow  of  current  transforms  the  electrical  energy  entering  the 
troughs  into  heat  energy  and  the  furnace  begins  to  heat  up. 
Due  to  the  negative  temperature  coefficient  of  the  carbon  or 
graphite  resistor  material  it  becomes  a  better  conductor  the 
hotter  it  gets  so  that  as  its  conductivity  increases  its  resistance 
decreases  and  more  current  flows.  This  fact  is  duly  indi- 
cated by  the  instruments  on  the  board  and  when  the  power 
input  tends  to  become  excessive  it  is  cut  down  and  held  con- 
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Fig.   3 — Dipping   the   Axles   In   the   Cooling   Tank 

stant  by  lowering  the  voltage  by  meiins  of  an  operating  trans- 
former provided  for  its  control.  The  time  it  takes  to  bring 
the  furnace  up  to  desired  temperature  depends  of  course  en 
whether  the  furnace  i>  cold  or  already  pirtially  heated  an  J 
upon  the  process  to  be  performed. 

At  the  plant  of  the  Laclede  Steel  Company  the  raw  ma- 
terial for  axles  is  received  in  the  form  of  steel  billets  run- 
ning around  .35  to  .50  per  cent  carbon.  These  billets  are 
forged  to  the  proper  shape  and  size.  After  being  allowed 
to  cool  in  the  air  they  are  loaded  in  a  cradle  on  the  car  of 
the  electric  heating  furnace.  It  should  be  noted  from  Fig.  2 
that  each  separate  piece  is  so  loaded  that  there  is  free  air 
space  completely  around  it.  This  is  to  enable  the  heat  to 
reach  all  parts  of  each  piece  and  penetrate  uniformly.  When 
properly  loaded  the  car  is  run  into  the  hot  furnace  and  the 
axles  allowed  to  soak  for  a  certain  definite  time. 

After  heating  at  about  1,600  deg.  F.  the  car  is  run  out 
and  the  cradle  with  its  lead  lifted  off  by  an  air  hoist  and 
immediately  quenched  in  a  water  tank  situated  near  the 
furnace  and  shown  in  Fig.  vS.  The  charge,  is  then  put  back 
into  the  furnace  and  held  there  during  a  definite  period  at 
a  drawing  temperature  of  about  1,200  deg.  F. 

The  advantages  of  the  foregoing  method  of  heat  treating 
car  and  locomotive  axles  are  largely  due  to  the  use  of  the 
electric  furnace  and  may  be  summed  up  as  follows : 

(1)  The  accurate  control  of  temperature,  together  with 
a  clean  heat  provides  a  product  of  superior  physical  char- 
acteristics and  grain  structure — meaning  longer  life. 

(2)  Electric  measuring  instruments  and  the  pyrometer 
make  possible  the  exact  duplication  of  conditions  and  prevent 


loss  of  material  due  to  improper  treatment — meaning  less  re- 
jections. 

(3)  The  uniformity  of  heating  and  absorbtion  of  heat 
by  radiation  tends  to  eliminate  all  internal  strain  due  to  un- 
even heating. 

(4)  Since  electric  energy  in  practically  all  cases  i* 
furnished  by  central  stations  with  highly  efficient  power 
units  there  is  a  big  saving  in  coal. 

(5)  The  absence  of  noise,  gas  fumes  and  smoke  and 
large  heat  radiation  greatly  improve  the  conditions  of  labor. 

.•\n  electric  furnace  could  \ie  used  in  railroad  repair  shops 
with  much  benefit  in  overcoming  the  stresses  and  strains  set 
up  in  the  repaired  metal  parts. 


SPRING  STRIPPING  MACHINE 

BY    J.    M.    MAC    DONALD 

Blacksmith  Foremmo,  Mmine  Central,  Portland,  Maine 

The  spring  stripping  machine  shown  in  the  illustration  has 
given  particularly  good  ser\'ice.  It  is  about  7  ft.  high  and  is 
comparatively  simple  in  construction.  The  main  framework  is 
built  of  «)4-in.  by  4-in.  by  6-in.  angles  suitably  bolted  to- 
gether and  braced  with  1-in.  by  3 -in.  iron.  This  frame- 
work fits  in  a  concrete  base  on  which  rests  a  cast  iron  block 
cut  out  to  suit  the  ends  of  the  springs.  There  are  two  levers 
made  of  IJ^-in.  by  7-in.  stock,  tapered  at  the  end  to  about 
4  in.  as  indicated.  These  levers  are  proportioned  to  give- 
a  ratio  of  15  to  7,  and  the  fulcrum  bolt,  which  fits  in  hole-: 
in  the  angle  iron,  may  be  adjusted  for  different  heights,  de- 
pending upon  the  length  of  the  spring. 

Tower  to  operate  this  machine  is  furnished  by  means  of 
a  12-in.  by  10-in.  air  cylinder,  suitably  bolted  to  the  bottom 
of  the  framework.     This  cylinder  is  not  plainly  shown  in 


Spring  Stripping  Machine  Used  on  the  Maine  Central 

the  illustration  but  operates  on  the  left  hand  end  of  the 
levers  to  force  them  up.  The  supply  of  air  is  controlled  by 
a  G-6  brake  valve.  \\'ith  an  average  pressure  of  90  lb.  per 
sq.  in.  in  the  cylinder,  it  is  possible  to  obtain  from  12  to  25 
tons  pressure  on  the  spring  band,  depending  on  the  j»o>iition 
of  the  levers. 

In  operation,  the  spring  which  it  is  desired  to  strip  i>  up- 
ended on  the  concrete  base,  as  shown  at  the  left,  and  the 
fulcrum  I)olt  adjusted  to  the  hole  which  is  l>est  su'ted  to  the 
length  of  the  spring.  A  yoke  which  has  been  cut  out  just 
wide  enough  to  slip  on  over  the  spring  above  the  band  is 
then  put  in  place  and  the  air  pressure  applied.  In  starting 
the  band  as  short  a  leverage  as  possiljle  .should  l>e  used,  thus 
giving  a  greater  pressure  on  the  band.  As  a  rule,  when  the 
band  has  been  started,  the  spring  leaves  loosen  up  so  that  it 
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is  comparatively  easy  to  finish  taking  off  the  band  as  shown 
at  the  right  of  the  illustration. 

After  this  machine  was  built  it  was  found  necessary  to 
apply  a  rubber  bumper  at  the  top  to  relieve  the  shock  when 
the  band  gives  way.  By  having  a  set  of  yokes  suited  to  the 
width  of  the  different  standard  springs,  it  is  possible  to  use 
this  machine  for  any  spring  on  the  system  with  no  adjust- 
ment except  for  the  length. 


THE  LOSSES  IN  A  SMALL  POWER  PLANT 

BY  A.  G.  D. 

Sometime  since  I  had  occasion  to  make  a  rather  complete 
test  of  the  power  situation  in  a  steam  railway  car  shop, 
located  near  Cincinnati  and  belonging  to  a  well-known 
company.  The  result  of  the  analysis  brought  to  light  sev- 
eral ways  in  which  power  is  lost  or  dissipated  that  do  not 
often  appear.  The  power  was  supplied  by  a  14-in.  by 
30-in.  Vilter  Manufacturing  Company  Corliss  Engine, 
which  was  belted  to  a  main  shaft,  so  located  that  the  belt 
ran  upwards  at  an  angle  of  about  60  deg.  from  the  hori- 
zontal. A  22.5-kw.  generator  was  belted  to  the  main  shaft 
and  this  furnished  electric  lights  and  current  for  charging 
batteries.  *> 

The  equipment  in  the  shop  was  briefly  as  follows :  The 
machine  and  blacksmith  shop  contained  grinders,  emer>' 
wheels,  lathes,  planer,  drill  press,  forges,  and  other  similar 
machine  tools — in  all  totaling  eighteen.  The  polishing 
room  contained  two  buffers  and  a  drill,  three  tools  in  all, 
The  laundry  contained  a  washer,  wringer,  hair  and  feather 
picker — four  machines.  The  carpenter  shop  contained  a 
blower,  saws,  stitcher,  woodworker,  planer,  lathes,  etc. — 
fourteen  machines  in  all. 

The  Corliss  engine  was  called  upon,  therefore,  to  oper- 
ate the  electric  generator  and  thirty-nine  machines. 

An  all  day  test  was  made  on  the  plant,  weighing  the  coal, 
taking  indicator  cards  every  ten  minutes  to  get  the  average 
load,  and  cards  at  noon  to  get  the  power  in  overcoming  the 
engine,  generator  belt  and  shafting  friction  and  losses. 

The  average  distribution  of  the  total  indicated  horse 
power  was  as  follows: 

Engine    friction    r.nd    loss 7     h.p.  11.5  per  cent 

Generator    losses    3     h.p.  4.9  per  cent 

ShaftinfT   .ind    belt    losses 19.7  h.p.  32.3  per  cent 

Generator  output   (in  horse  power) 25     h.p.  41.0  per  cent 

lower   to    operate  38  tools  all  shaft  and  helt  driven  6.3  h.p.  10.3  per  cent 

Total     61     h.p.  100     per  cent 

The  loss  of  32  per  cent  in  belt  and  shaft  friction  is  some- 
what above  the  average  encountered  in  the  ordinary  plant 
and  should  be  cut  down,  while  an  average  of  48.7  per  cent 
of  the  energy  developed  in  the  engine  cylinder,  being  abso- 
lutely lost  is  worthy  of  attention. 

The  engine  itself  operates  about  as  well  as  any  I  have 
ever  seen.  The  speed  was  taken  at  regular  intervals 
throughout  the  day  and  it  ran  from  100  to  102  revolutions 
per  minute — i.  e.,  with  better  than  two  per  cent  regulation. 

Regular  readings  of  the  voltage  of  the  generator  were 
taken  as  part  of  the  data.  The  normal  voltage  was  117. 
Now  with  a  direct  current  generator  with  a  constant  field 
excitation,  the  voltage  from  the  generator  is  a  direct  measure 
of  speed.  The  voltage  varied  from  117  to  108  with  an 
average  throughout  the  day  of  113^^/2,  or  3  per  cent  below 
normal.  This  showed  that  the  generator  was  running  3 
per  cent  slower  than  normal,  and  so  consequently  was  every 
machine  in  the  shop.  The  test  was  started  at  7  a.  ra.  The 
voltage  held  steady  at  117  until  8:20  a.  m.,  then  it  gradu- 
ally began  to  go  down  until  10  a.  m.,  when  it  reached  115 
volts:  then  suddenly  it  dropped  to  110  volts  and  then  108 
volts.  I  couldn't  imagine  what  was  the  matter.  The  engine 
speed  remained  constant  and  the  load  the  same.  Finally  a 
man  came  in  with  a  bucket  and  threw  resin  on  the  belt. 
Immediately  the  voltage  went  back  to  117  volts,  and  re- 


mained there  until  in  the  afternoon  there  was  a  repetition 
of  this  performance. 

The  main  belt  from  the  engine  to  the  line  shaft  slipped 
7.7  per  cent,  which  made  of  course  the  loss  at  every  ma- 
chine. Thus  a  lathe  was  doing  7.7  per  cent  less  work  than 
it  should  with  corresponding  loss  in  production.  The  stor- 
age battery  charging  room  suffered  the  most.  They  were 
drawing  a  charging  current  of  180  amperes,  at  117  volts; 
when  the  voltage  dropped  to  110  volts  the  current  dropped 
to  145  amperes,  and  when  the  voltage  reached  108  volts 
the  charging  current  was  130  amperes.  I  found  afterwards 
that  one  of  the  plant  men  was  the  official  resin  thrower. 

Primarily,  a  belt  inclined  at  an  angle  of  60  deg.  is  a 
rather  poor  proposition.  Matters  could  be  made  consider- 
ably better  by  an  idler  pulley  used  as  a  belt  tightener.  The 
whole  load  and  plant  was  an  ideal  proposition  for  pur- 
chasing current  from  a  Central  Station,  but_  with  that 
engine,  an  investment  in  a  75-kw.  generator  and  motor 
drive  would  soon  pay  for  itself. 


BABBITT  SEPARATOR 

BY   J.    V.    HENRY 

An  effective  machine  for  reclaiming  babbitt  which 
drops  on  the  floor  around  furnaces-  and  tables  is  shown  in 
the  illustration.  It  is  an  improvement  over  the  method  of 
reclaiming  babbitt  from  floor  sweepings  by  placing  the 
sweepings  in  the  melting  pot,  and  skimming  the  dirt  off 
the  top.  With  the  use  of  the  separator  there  is  less  danger 
of  foreign  substances  getting  into  the  babbitt  and  affecting 
its  quality. 

The  construction  of  the  machine  is  plainly  indicated. 
After  sufficient  sweepings-  have  accumulated  in  the  large 
funnel  to  warrant  operation,  they  are  lowered  into  the  first 
drum  by  means  of  the  damper  and  small  funnel  and  the 
machine  started.     .\s  the  drum  revolves  the  larger  pieces 
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Machine   Used  for  Separating   Babbitt  from   Floor  Sweepings 

of  babbitt  coming  in  contact  with  the  1-in.  by  1-in.  angles 
riveted  to  the  barrel,  are  broken  up,  liberating  any  dirt  that 
they  might  contain.  The  babbitt  and  dirt  then  pass  through 
tlie  eight  1-in.  holes  into  the  second  drum  made  of  fine 
screen,  from  which  the  dirt  drops  to  the  floor  while  the  bab- 
bitt passes  out  of  the  end  and  down  the  chute.  The  screen 
drum  is  covered  with  a  hood  which  prevents  any  dust  from 
flying  around  the  shop. 

The   machine  may   be   either  belt   or  motor   driven   and 
should  revolve  at  about  25  r.p.m. 


Increased  Railway  Fares  in  Ireland. — The  recent  in- 
crease in  ordinary  passenger  fares  by  50  per  cent  on  the 
railways  in  Great  Britain  was  ordered  to  apply  to  Ireland 
from  June  1. 
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SYSTEM  FOR  PREPARING  JOURNAL 
BOX  PACKING 

The  preparation  and  the  resaturation  of  waste  used  for 
packing  journal  boxes  when  done  by  the  usual  method  is 
an  unpleasant  job.  ^Most  roads  require  that  waste  shall  be 
submerged  in  oil  for  24  hours  and  drained  from  24  to  48 
hours.  Often  packing  is  made  up  in  large  quantities  and 
becomes  verj^  dry  before  being  used;  this  results  in  hot  boxes 
or  a  waste  of  lubricant,  through  the  excessive  use  of  free 
oil,  either  of  which  is  costly. 

A  system  which  overcomes  the  disadvantages  of  ordinary 


Milwaukee    Waste    Saturating    Tanks 

vats  has  been  placed  on  the  market  by  the  Milwaukee  Tank 
Works,  Milwaukee,  Wis.  This  consists  of  tanks  with  an 
oil  reservoir  in  the  lower  part  and  a  waste  compartment  in 
the  top.  A  pump  is  attached  to  the  tank,  so  that  the  oil  can 
readily  be  lifted  to  the  upper  section.  When  it  is  desired 
to  prepare  some  packing,  the  waste  is  placed  in  the  top 
of  the  tank  and  the  oil  is  pumped  over  it.  \Mien  it  has 
been  immersed  for  a  sufficient  length  of  time,  a  valve  is 
opened  to  allow  the  oil  to  flow  into  the  bottom  tank,  leav- 
ing the  waste  to  drain  on  the  screen.  If  the  waste  becomes 
too  dry  it  can  be  saturated  again  without  removing  it 
from  the  vat.  A  gage  stick  at  the  rear  of  the  tank  shows 
the  amount  of  oil  remaining  in  it.  The  bottom  of  the  tank 
can  be  cleaned,   if  necessary,   through   an   opening   in   the 


front  provided  for  that  purpose.  The  tanks  are  manufac- 
tured in  various  sizes.  All  are  closely  riveted  and  soldered 
and  are  fitted  with  dust-proof  covers. 

The  use  of  properly  saturated  waste  without  the  addition 
of  free  oil  is  recognized  as  the  most  desirable  practice  for  in- 
suring efficient  and  economical  lubrication.  The  Milwau- 
kee saturating  system  helps  toward  the  attainment  of  that 
end  by  reducing  the  time  and  lalxjr  required  for  the  proper 
preparation  of  packing. 


BAKER  ROD  DRILL 

A  new  rod  drill  (type  4-K)  has  been  built  recently  for 
the  use  of  the  United  States  Engineering  Corps  abroad  by 
Baker  Brothers,  Toledo,  Ohio.  This  is  a  special  machine 
for  railway  work,  and  consists  of  two  high  speed  drills 
adjustable  along  the  base  to  bore  rods  of  different  lengths. 
The  general  arrangement  of  drills  and  base  is  shown  in  the 
illustration. 

The  two  units  used  in  making  up  the  rod  drill  are  the 
standard  No.  513  Baker  drills,  and  both  machines  are  driven 
by  independent  motors.  A  special  traversing  motor  moves 
either  or  both  of  the  drills  horizontally  as  may  be  desired. 


1 
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Baker    Brothers   4-K    Rod    Drill 

Both  units  are  equipped  with  a  steady  support  for  the  boring 
bar  and  the  table  is  arranged  with  ample  pockets  for  re- 
ceiving the  lubricant.  Ample  T-slots  are  provided  for  clamp- 
ing the  rods  to  the  table. 

The  design  of  this  drill  is  such  that  in  boring,  drilling, 
forming  and  facing,  a  f  s-in.  high  speed  drill  may  be  driven 
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to  the  limit  of  its  efficiency.  Particular  attention  has  been 
given  to  the  location  of  all  operating  levers,  which  are  so 
placed  as  to  minimize  the  work  of  the  operator  in  changing 
feeds,  speeds  and  making  table  adjustments.  The  machine 
is  started  and  stopped  from  the  front.  Instantaneous  change 
from  drilling  to  reaming  speeds  is  also  provided. 

A  constant  speed  drive  is  furnished  through  a  train  of 
liardened  gears  running  on  annular  ball  bearings  encased 
in  an  oil-tight  box.  Annular  ball  bearings  are  used  through- 
out this  machine.  The  feed  arrangement  is  simple  and 
rugged,  and  24  different  feeds  in  all  are  provided,  12  drilling 
and  12  reaming  feeds.  The  feed  rack  is  of  steel  and  the 
feed  pinion  meshing  with  it  is  cut  direct  on  the  shaft.  A 
large  bronze  worm  gear  with  provision  for  securing  uniform 
wear,  and  a  safety  pin  to  protect  the  feeding  mechanism 
from  abuse  is  provided.  The  shear  pin  has  been  set  to  shear 
at  14,000  lb.  There  is  an  automatic  depth  stop  with  fine 
adjustment.  Capstan  handles  are  provided  for  rapid  verti- 
cal traverse;    in  addition,  hand  worm   feed   is  provided. 

The  machine  is  started  and  stopped  by  means  of  a  shift- 
ing belt  on  tight  and  loose  pulleys,  the  loose  pulley  running 
on  ball  bearings.  A  spring  device  holds  the  belt  securely  in 
position.  In  the  "off''  position  a  brake  is  applied  in  such 
a  manner  as  to  quickly  stop  and  hold  the  spindle.  This 
not  only  saves  time,  but  is  a  safeguard  to  the  workman  while 
changing  tools.  The  following  are  the  general  dimensions 
of  the  machine: 

Capacity,  high-spee<l  drill  in  solid  steel,  5  in.;  distance,  center  of 
spindle  to  face  of  coliitnn,  18  in.;  distance,  end  of  spindle  to  plain  table, 
45  in;  length  of  feed,  18  in.;  diameter  of  spindle  sleeve,  5.25  in.;  Morse  taper 
in  spindle.  No.  6;  twelve  drilling  feeds,  .006  to  .032;  twelve  reaming  feeds. 
.030  to  .108;  eight  speed  changes,  11  to  151;  driving  pulley,  20  in.  by  5!4 
in.;  spted  of  pulley,  600  r.p.m.;  size  of  motors  required,  15  hp. — 1,200 
r.p.m. 


that  no  sand  papering   is  needed.     The  entire  machine  is 
portable  and  does  not  require  fastening  to  the  bench. 

The  table  of  the  Wallace  bench  planer  is  19  in.  long  and 
is  adjustable  for  any  depth  of  cut.  The  throat  opening  is 
less  than  1  in.  The  knives  are  4  in.  wide  and  are  com- 
pletely protected  by  the  flap  and  shutter  guards.  The  ma- 
chine is  regularly  furnished  with  the  cutter  head  direct 
connected  to  a  one-fourth  horse  power  motor  for  either 
alternating  or  direct  current.  If  desired,  however,  it  can  be 
supplied  with  a  pulley  and  countershaft  for  belt  drive.  The 
fence  is  adjustable  to  any  angle  for  beveling  and  similar 
work.  The  bench  planer  is  used  by  a  large  number  of  pat- 
tern and  cabinet  makers  and  several  have  been  installed  in 
railroad  shops.  The  manufacturers  of  the  machine  are 
J.  D.  Wallace  &  Company,  Chicago. 


NEW  TYPE  OF  MACHINE  FOR  WOOD- 
WORKING 

In  woodworking  shops  there  is  still  a  large  amount  of 
hand  planing  done,  even  though  the  plant  may  have  a 
very  complete  equipment  of  machinery.  Some  jobs  are  too 
small  for  the  jointer  and  if  a  single  piece  is  to  be  surfaced, 
taking  it  to  the  machine  is  a  wasteful  practice  due  to  the 
time  lost  on  the  trip  and  waiting  for  the  machine  to  come 
up  to  speed.  The  demand  for  a  tool  to  handle  small  pieces 
and  short  runs  has  led  to  the  development  of  the  Wallace 
bench  planer,  an  illustration  of  which  is  shown  in  connection 
with  this  article. 

This  machine  will  do  surfacing,  mitering,  beveling,  joint- 


A   Portable  Wood   Planer 

ing.  rabbeting,  etc.  While  it  is  large  enough  to  accommo- 
date three  quarters  of  the  power  planing  done  in  the  aver- 
age shop  it  will  handle  pieces  as  short  as  three  inches  in 
len,'th.  It  will  take  heavy  cuts  in  hard  or  soft  wood,  yet 
requires  so  little  power  that  it  can  be  connected  to  an  ordi- 
nar\'  electric  lie;ht  socket.     It  takes  a  finish  cut  so  smooth 


ANDERSON  VALVE  GEAR 

A  new  form  of  valve  gear  has  been  devised  and  a  patent 
applied  for  by  J.  A.  Anderson,  master  mechanic,  Baltimore 
&  Ohio,  Grafton,  W.  Va.  The  motion  of  the  valve  is  the 
same  as  that  obtained  with  the  usual  form  of  Stephenson 
gear,  but  the  eccentric  motion  work  is  removed  from  between 
the  frames  and  applied  to  the  outside,  using  a  double  crank 
arm  as  a  substitute  for  the  eccentrics  and  straps.  This 
affords  an  outside  valve  motion  with  a  variable  lead. 

Stated  briefly,  the  special  features  of  this  form  of  valve 
gear  are  its  simplicity,  accessibility  for  oiling,  ease  of  main- 
tenance and  variable  lead.  By  eliminating  the  use  of  eccen- 
trics and  straps,  the  amount  of  friction  is  reduced  and  there 
are  no  heavy  revolving  parts.  A  further  advantage  is  the 
elimination  of  heavy  rocker  boxes  and  long  transmission 
rods,  which  in  most  cases  are  curved  and  subject  to  consid- 
erable distortion.      Of   course,   the   removal   of   the   motion 
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Fig.   1 — The  Anderson  Valve  Gear  Applied  to  a   B.  &  O.   Locomotive 

work  from  between  the  frames  permits  better  bracing  of  the 
locomotive  frames,  which  in  turn  has  a  tendency  to  reduce 
frame  breakage. 

.\  Baltimore  &  Ohio  locomotive  is  shown  in  Fig.  1 
equipped  with  the  Anderson  valve  gear,  and  Fig.  2  shows 
in  plan  and  elevation  how  the  gear  is  applied. 

Ihe  principal  part  of  the  gear  is  a  double  crank  arm 
fastened  to  the  end  of  the  main  crank  pin,  as  shown.  This 
crank  arm  is  forged  in  one  piece  and  has  two  pins  which 
take  the  place  of  eccentrics.  They  are  located  in  the  fol- 
lowing manner:  Keyway  points  are  located  on  the  axle,  the 
same  as  for  the  Stephenson  gear;  lines  are  drawn  from  the 
center  of  the  axle  through  these  points  and  distances  spaced 
off  equal  to  one-half  the  valve  travel,  or  the  radius  of  eccen- 
tricity; then  the  crank  arm  is  designed  to  have  arms  so 
located  as  to  fall  on  lines  through  these  points  parallel  to 
the  center  line  of  the  axle,  the  smaller  arm  being  extended 
from  the  outer  end  of  the  pin  on  the  crank  pin  arm.     The 
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nH)tion  is  transmitted  through  a  link  similar  to  that  used 
in  the  eccentric  link  motion.  The  links  are  raised  and 
lowered  in  the  same  way  as  with  the  inside  eccentric  mo- 
t'on,  except  for  the  difference  in  the  location  of  the  reverse 
si.aft  arms. 

The  double  eccentric  crank  arms  are  designed  to  be  inter- 
changeable on  each  class  of  locomotive.  After  once  apply- 
ing in  accordance  with  specifications  there  is  no  necessity 


TRUCK  BOX  LUBRICATOR 

The  advantages  resulting  from  the  use  of  hard  grease  mj 
locomotive  journal  and  crank  pin  bearings  are  well  known 
and  it  would  probably  be  used  even  more  than  it  is  except 
for  the  difficulty  in  applying  it  to  certain  bearings.  Hard 
grease  has  been  used  for  the  lubrication  of  locomotive  driv- 
ing journals  since  1905  and  at  the  present  time  it  is  prob- 


Flg.  2 — Plan   and    Elevation   of  Anderson   Valve   Gear 


for  any  changes  or  adjustments  such  as  are  frequently 
necessary  in  the  Stephenson  gear,  due  to  eccentric  wear. 

In  comparing  this  device  with  other  outside  locomotive 
valve  gears,  the  double  crank  arm  makes  it  possible  to  take 
all  the  motion  transmitted  to  the  valve  from  the  axle  and 
secure  a  variable  lead. 

The  Baltimore  &  Ohio  locomotive  shown  was  equipped 
with  the  Anderson  valve  gear  at  the  Glenwood  shops,  Pitts- 
burgh, Pa.,  and  has  been  in  service  for  several  months.  It 
is  understood  that  plans  are  under  way  for  applying  the 
valve  gear  to  three  different  classes  of  locomotives  for  a 
more  extensive  test. 


Fuel  Oil  Consumption  by  Railroads  in  1917. — The 
Geological  Survey  reports  that  the  immense  increase  in  rail- 
road traffic  has  increased  correspondingly  the  quantity  of 
petroleum  consumed  as  locomotive  fuel  in  1917,  despite  the 
mounting  cost  and  growing  scarcity.  Statistics  compiled  from 
reports  submitted  by  all  railroad  companies  that  operated  oil- 
burning  locomotives  in  the  United  States  show  that  the  quan- 
tity of  fuel  oil  consumed  by  them  in  1917  was  45,707,082 
barrels,  or  8.5  per  cent  over  1916,  and  a  larger  consumption 
than  in  any  other  year.  The  total  distance  covered  by  oil- 
burning  engines  in  1917  was  146,997,144  miles,  and  the  aver- 
age distance  covered  per  barrel  of  fuel  consumed  was  3.2 
miles.  Oil-burning  locomotives  were  run  on  32,431  miles 
of  road  in  21  states. 


able  that  90  per  cent  of  the  locomotives  in  the  United  States 
and  Canada  have  driving  journals  fitted  for  the  exclusive 
use  of  hard  grease  as  a  lubricant 

Up  to  date,  however,  very  little  has  been  done  to  extend 
the  use  of  hard  grease  to  engine  truck  and  trailer  journals. 


Secf/on  X-X. 


The  Martin  Truck  Box  Lubricator 

The  accompanying  illustration  shows  a  hard  grease  truck 
box  lubricator  patented  by  J.  C.  Martin,  Oakland,  Cal. 

It  is  generally  agreed  that  whenever  possible  the  best 
place  to  apply  lubricant  to  a  journal  is  at  the  top,  where  the 
load  is  carried.     This  is  especially  true  of  engine  truck  and 
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trailer  journals  where  there  are  no  recij)rocating  parts  and 
the  constant  load  tends  to  pinch  out  what  lubricant  is  be- 
tween the  bearings  and  prevent  any  more  from  getting  in. 
This  condition  is  met  in  the  Martin  bearing  by  forcing  the 
hard  grease  into  the  bearing  from  the  top.  Referring  to  the 
illustration,  ,1  is  the  special  crown  brass  bearing  with  a 
centrally  cored  out  section  and  a  series  of  channels  connect- 
ing it  with  longitudinal  grooves  on  either  side  of  the  center 
line  and  near  the  top  of  the  journal.  The  hard  grease  is 
inserted  through  a  threaded  extension  of  the  cored  out  sec- 
tion of  the  bearing,  which  is  fitted  with  a  screw  plug,  as 
indicated  at  E.  The  journal  bearing  A  fits  in  the  box  B, 
in  the  customar}-  manner.  The  cellar  C  is  provided  with  a 
corrugated  tray  D,  which  is  held  against  the  bottom  of  the 
journal  Ijy  a  coil  spring.  This  tray  serves  the  purpose  of 
conserving  the  lubricant  as  it  passes  downward  to  the  under 
side  of  the  journal  and  allows  it  to  be  used  over  again. 

In  operation  the  cored  out  section  of  the  journal  I)earing 
is  filled  with  hard  grease  by  means  of  the  plug,  and  as  the 
locomotive  is  run  the  grease  gradually  works  to  the  bottom 
of  the  journal,  filling  the  corrugated  tray,  thus  insuring  eco- 
nomical and  complete  lubrication  of  the  bearing. 

It  is  claimed  for  the  Martin  lubricator  that  it  reduces 
locomotive  failures  due  to  melted  out  truck  l^earings,  that 
it  requires  but  little  attention  and  materially  reduces  the 
cost  of  lubricating  truck  journals.  In  service  the  operation 
of  the  device  has  proved  satisfactory  during  a  trial  of  nearly 
two  vears'  duration. 


The  table  is  designed  to  carry  safely  a  load  of  300,000  lb. 
in  addition  to  its  own  weight.  It  is  driven  by  two  forged 
steel  pinions,  one  located  on  each  side.  The  heads  on  the 
crossrail  are  provided  with  platforms  for  the  operator,  and 
an  idea  of  the  size  of  the  machine  may  be  obtained  by  noting 
the  relative  size  oi  the  two  operators  in  the  illustration. 
The  adjustment  of  feeds  and  rapid  traverse  for  bars  and 
saddles  is  controlled  from  the  platforms.  The  main  driving 
motor  is  also  controlled  from  these  platforms,  as  well  as  from 
stations  at  each  side  of  the  machine.  Push  button  control  is 
provided  for  all  motors. 


EXTENSION  BORING  MILL 

The  28-  to  42-ft.  extension  boring  and  turning  mill 
illustrated,  was  built  recently  by  the  Xiles-Bement-Pond 
Company,  111  Broadway,  New  York,  for  arsenal  work. 
^^'hile  this  machine  would  not  be  applicable  to  railway  shop 
work,  it  is  of  interest  because  of  its  immense  size.  The 
swing  of  the  machine  is  28  ft.  2  in.  with  the  housings  forward, 
and  42  ft.  4  in.  with  the  housings  back.  The  maximum 
height  under  the  tool  holders  is  10  ft.  and  the  bar  travel  is 


28-Ft.  Boring   Mill  for  Arsenal  Work 

84  in.  The  table  is  driven  by  a  16-hp.  motor  through  a 
double  pinion  drive.  A  25-hp.  motor  is  used  for  elevating 
the  crossrail  and  a  15-hp.  motor  for  fast  traversing  the  bars 
and  saddles.  A  separate  15-hp.  motor  is  used  for  traversing 
the  housings. 

The  crossrail  has  two  heads  with  octagon  bars  10  in. 
across  the  flats.  The  crossrail  is  48  in.  in  width  and  54  in. 
in  depth  from  front  to  back. 


STA-RITE  UNCOUPLING  LEVER 
ATTACHMENT 

The  reports  of  the  division  of  safety  of  the  Interstate 
Commerce  Commission  indicate  that  uncoupling  chains  are 
responsible  for  more  than  half  the  defects  of  the  uncoupling 
mechanism.  The  adoption  by  the  railroads  of  other  devices 
to  replace  uncoupling  chains  has  been  recommended  by  the 
division  of  safety.  A  simple  and  efficient  substitute  for  the 
uncoupling  chain  is  now  being  made  by  the  Railway  Devices 
Company,  St.  Louis.    This  device  which  is  known  as  the  Sta- 


Method     of     Application     and      Details     of     Sta-Rite     Uncoupling 

Attachment 

Rite  Uncoupling  Lever  Attachment  requires  no  change  in  the 
M.C.B.  uncoupling  levers  for  its  application.  It  consists  of 
but  three  pieces,  the  link  and  pin  which  are  of  cast  steel 
and  the  cotter  pin.  The  construction  is  such  that  the  parts 
cannot  get  out  of  place,  or  cause  trouble  due  to  kinking  or 
fouling,  and  sufficient  flexibility  is  provided  to  take  care  of 
all  movements  of  the  coupler.  The  design  of  the  device  and 
the  method  of  application  are  clearly  shown  in  the  illustration 
above. 


When  Carbon  Monoxide  Is  F.\tal. — Carbon  monoxide 
has  an  avidity  for  hemoglobin,  the  red  coloring  matter  of 
the  blood,  with  which  it  forms  the  same  combination  as  does 
oxygen,  only  250  times  as  powerful.  However,  this  com- 
Ijination  is  not  permanent  and  a  man  brought  out  to  the 
fresh  air,  or  to  whom  air  mixed  with  oxygen  can  be  admin- 
istered, will  generally  recover  if  exposure  is  within  the  fol- 
lowing limits.  .  As  a  rough  estimate,  it  may  be  stated  that 
usually  a  man  will  die  who  has  breathed  0.2  per  cent  of 
carbon  monoxide  mixed  with  air  which  is  in  other  respects 
normal,  for  four  or  five  hours,  or  0.4  per  cent  for  one  hour. 
With  from  two  to  five  per  cent  of  carbon  monoxide  death 
follows  almost  as  quickly  as  in  drowning. — Journal  #/  the 
American  Medical  Association. 
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Repairs  of  locomotives  tire  now  being  rushed.  Frank  Mc- 
!Manamy,  manager  of  the  locomotive  section  of  the  Railroad 
Administration,  says  that  on  the  government-controlled  roads 
about  4,800  engines  are  passing  through  the  shops  each  week, 
or  700  more  than  a  year  ago. 

The  salar}-  of  the  chief  inspector  of  locomotive  boilers  of 
the  Interstate  Commerce  Commission  is  to  be  raised  from 
$4,000  to  55,000  a  year,  the  salaries  of  the  two  assistant 
inspectors  from  $3,000  to  $4,000,  and  of  the  district  inspec- 
tors from  SI. 800  to  $3,000;  all  by  virtue  of  a  law  passed  by 
the  Lower  House  of  Congress,  on  June  5,  and  by  the  Senate, 
on  June  18. 

A  senior  inspector  of  motive  power  is  wanted  by  the  United 
States  Civil  Service  Commission,  for  a  position  in  the  Di- 
vision of  Valuation,  of  the  Interstate  Commerce  Commission, 
Eastern  district;  salary  $1,800  a  year.  Applications  will  be 
received  up  to  July  16.  Applicants  must  be  between  25  and 
60  years  old  and  the  examination  will  cover  the  qualifications 
for  all  grades  in  this  department  up  to  a  salar\'  of  $3,600 
a  year. 

The  United  States  Government  is  expected  to  place  large 
orders  shortly  for  additional  cars  and  locomotives  for  service 
on  the  military  railway  lines  in  France.  General  Pershing 
has  cabled  to  Washington  requirements  for  locomotives,  cars 
and  steel  which  will  greatly  increase  the  orders  already 
placed  by  S.  M.  Felton,  director  general  of  military  railways, 
which  include  about  30,000  cars  and  2,000  locomotives.  The 
number  of  cars  and  engines  is  understood  to  be  so  large  as 
to  cause  some  perplexity  on  the  part  of  the  authorities  in 
charge  of  the  apportionment  of  the  steel  supply. 

Scarcity  of  steel  is  now  so  very  general  that  the  amount 
which  may  be  used  for  railroad  purposes  will  be  determined 
only  after  careful  scrutiny.  An  agreement  has  been  entered 
into  with  a  committee  of  the  American  Iron  &  Steel  Insti- 
tute under  which  the  board  will  pass  upon  all  applications 
for  steel  products  and  pig  iron.  When  a  railroad  requires 
steel,  the  need  for  it  must  be  first  approved  by  the  regional 
director,  and  it  must  then  be  passed  upon  by  J.  Leonard 
Replogle.  director  of  steel  supply  for  the  War  Industries 
Board,  who  assigns  the  manufacture  to  one  of  the  various 
plants.  The  steel  required  for  tlie  government  cars  and  loco- 
motives was  allotted  by  Mr.  Replogle  through  the  American 
Iron  &  Steel  Institute. 


Railroad  Men  Thanked 

Director  General  McAdoo  has  issued  a  circular  expressing 
his  appreciation  of  the  patriotism  of  the  railroad  employees 
of  the  country  who  subscribed  for  Liberty  Bonds  and  urging 
them  to  invest  in  War  Savings  Stamps.  The  circular  says, 
in  part: 

"I  am  deeply  gratified  to  learn  of  the  large  numljer  of 
railroad  employees  who  have  subscribed  for  the  third  issue 
of  Liberty  Bonds.  ...  A  large  number  of  railroad  em- 
ployees will  receive  substantial  amounts  of  back  pay.  .  .  . 
I  earnestly  urge  upon  every  railroad  employee  who  has  thus 
secured  increases  in  pay  to  invest  as  much  as  he  possibly 
can  in  the  War  Savings  Stamps." 


The  Status  of  the   Freight  Car  Order* 

Although  ail  of  the  specialties  had  not  yet  been  ordered, 
the  Director  General's  office  at  Washington  announced  on 
June  19  that  the  first  of  the  31,000  freight  cars  ordered  from 
the  American  Car  &  Foundry  Company  had  been  completed. 
This  is  merely  a  sample  car  built  for  inspection  purposes 
and  does  not  necessarily  conform  to  the  final  specifications 
so  far  as  specialties  are  concerned^ 

The  proposed  order  for  2,000,  40-ton  box  cars  to  the 
Barney  &  Smith  Car  Company,  \%hich  was  shown  in  the  list 
of  car  orders  published  last  month,  was  not  placed.  Instead, 
1,000  of  these  cars  were  added  to  the  order  of  the  American 
Car  &  Foundry  Company,  500  to  that  of  the  Keith  Car  & 
Manufacturing  Company,  and  500  were  ordered  from  the 
McGuire-Cummings  Manufacturing  Company. 

It  is  understood  that  orders  for  50,000  additional  cars,  to 
include  stock,  refrigerator,  general  service  and  flat  cars,  are 
to  be  placed  after  the  deliver}-  of  the  first  cars  ordered  is 
well  along,  from  plans  and  specifications  which  have  already 
been  prepared  by  the  car  and  locomotive  standardization 
committee. 


Headlight  Order  Effective  July  1 

The  Interstate  Commerce  Commission's  order  of  Octoljer 
11,  1915,  requiring  locomotives  to  be  equipf)ed  with  high- 
power  electric  headlights,  which  has  been  three  times  ex- 
tended, became  effective  on  July  1.  It  applies  to  all  new 
locomotives  and  all  locomotives  sent  to  the  shop  for  general 
or  hea\'>'  repairs  after  that  date;  and  all  locomotives  must 
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be  equipped  by  July  1,  1920.  About  40,000  engines  are  now 
equipped  with  high-power  lights,  which  leaves  about  26,000 
more  to  be  equipped.  The  new  standard  locomotives  re- 
cently contracted  for  by  the  Railroad  Administration  are  to 
ix;  equipped  with  lights  ordered  from  the  Pyle-National 
Electric  Headlight  Company,  but  on  other  locomotives  the 
roads  may  use  any  light  they  desire,  if  it  complies  with  the 
commission's  order.  This  requires  for  road  locomotives  a 
light  "which  shall  afford  sufficient  illumination  to  enable  a 
person  in  the  cab  who  possesses  the  usual  visual  capacity 
required  of  locomotive  enginemen,  to  see  in  a  clear  atmos- 
phere, a  dark  object  as  large  as  a  man  of  average  size  stand- 
ing erect  at  a  distance  of  at  lea.st  800  feet  ahead  and  in 
front  of  such  headlight."  For  yard  locomotives  the  distance 
is  300  feet. 


boards  concerned  with  war  production  and  having  to  do  with 
the  letting  of  contracts  for  war  materials  have  agreed  to  its 
plans.  Felix  Frankfurter,  assistant  to  Secretary  of  Labor, 
IS  chairman  of  the  "War  Policies  Board"  of  the  Department 
of  Labor.  All  war  industries  will  be  requested  to  facilitate 
in  the  centralization  program  by  stopping  independent  labor 
recruiting  activities  which  have  demoralized  the  labor  mar- 
ket, caused  a  tremendous  labor  turnover  and  kept  much  avail- 
able labor  constantly  jumping  from  one  place  to  another. 

President  Wilson  on  June  17  issued  a  proclamation  ap- 
j)roving  the  plan  and  urging  all  employers  engaged  in  war 
work  to  refrain  from  recruiting  unskilled  labor  in  any  man- 
ner except  through  the  central  agency. 


Officers  Required  for  Railway  Troops 

S.  M.  Felton.  director  general  of  military  railways,  has 
issued  a  new  call  for  railway  men  for  service  on  the  American 
lines  of  communication  overseas. 

With  the  growth  of  our  armies  in  France  many  additional 
officers  for  railroad  troops  that  are  now  forming  and  which 
will  be  formed  in  the  near  future  will  be  recjuired.  The 
director  general  military  railways  realizes  the  necessity  of 
retaining  American  railroad  officers  in  their  present  posi- 
tions and  that  the  operation  of  the  American  railroads  must 
be  maintained,  but  there  is  such  necessity  for  officers  for 
railway  troops  in  France  that  he  is  calling  for  experienced 
railroad  wen  who  are  now  employed  in  other  active  pursuits. 
He  has  requested  that  railroad  officers  send  to  him  the  names 
of  their  acquaintances  who  would  be  possible  candidates. 

The  following  statement  gives  an  outline  of  the  qualifica- 
tions required;  the  official  rank  for  which  commissions  will 
be  issued,  with  their  several  rates  of  pay;  the  commutation 
of  quarters  l)eing  allowed  when  officers  are  maintaining  their 
families  in  this  country: 

Rate  of  pay  Total 

, ^— ^  , ^ ^ 

c 
m  ^ 

Oualitication  -g  t/i  5        g  g.      yj  v 

1  ■  O  Cv_         ^-  o 

OS  ^  U.        O  O        -*  t. 

Asst.    general   niarawcr XTajcr  $3,000  $3,300  $720  $3,720  $4,020 

General    superintendents    Major  3.000  3,300  720  3,720  4,020 

Superintendents— Motive    power    ..Major  3,000  3,300  720  3,720  4,020 

Division   superintendents    Captain  2,400  2,640  576  2,976  3,216 

Master   mechanics    Captain  2,400  2,640  576  2,976  3.216 

Kngrs.   maintenance   of   wav Captain  2.4O0  2,640  576  2,976  3,216 

Trainmasters 1st  Lt.  2,000  2,200  432  2,432  2,632 

Div.  engrs.— maintenance   of  way..  1st  Lt.  2,000  2,200  432  2,432  2,632 

CJiief    despatchirs    1st  Lt.  2,000  2.200  432  2,432  2,632 

Road   foremen   of  engines 1st  Lt.  2,000  2,200  432  2,432  2,632 

General    yardmasters    1st  Lt.  2,000  2,200  432  2.432  2,632 

Enginehouse    and    shop    foremen. .  .1st  Lt.  2,000  2.200  432  2,432  2.632 

Asst.    division    engineers 2nd  Lt.  1,700  1,870  288  1,988  2,158 

Yardmasters     2nd  Lt.  1,700  1,870  288  1,988  2,158 

Supervisors   and    roadmasters 2nd  Lt.  1,700  1,870  288  1.988  2.158 

Asst.    enginehoiise    and    shop    fore- 

n-.en     2nd  Lt.  l.TOO  1,870  288  1,988  2.158 

In  addition  to  the  above  there  is  a  .«5mall  allowance  made 
for  heat  and  light  which  varies  according  to  the  location  of 
station  and  season  of  the  year. 

It  is  desired  that  as  many  men  as  possible  communicate 
with  the  Director  General  Military  Railways'  office,  Sixth 
and  B  streets,  N.  W.,  Washington,  D.  C,  and  that  in  tnese 
communications  they  give  in  detail  their  railroad  experience 
and  their  references.  The  call  for  these  men  is  pressing  and 
it  is  hoped  that  there  will  be  a  hearty  response. 


MEETINGS  AND  CONVENTIONS 

The  Traveling  Engineers'  Association. — The  Railroad 
Administration  has  authorized  the  Traveling  Engineers' 
Association  to  hold  the  next  convention  at  Chicago,  111.,  com- 
mencing September  10,  1918.  The  following  are  the  subjects 
to  be  discussed: 

(1)  Fuel  Economy  under  the  following  heads  (a)  Value 
of  present  draft  appliances;  can  they  Ije  improved  to  effect 
fuel  economy?  (b)  Best  practice  for  handling  locomotives 
at  terminals  to  reduce  coal  consumption,  (c)  How  can  en- 
ginemen and  firemen  effect  the  greatest  saving  of  fuel  when 
locomotives  are  in  their  charge?  (d)  Whether  it  is  most 
economical  to  buy  cheap  fuel,  at  a  low  heat  value  or  a  higher 
priced  fuel  at  a  greater  heat  value,  (e)  The  most  economical 
method  of  weighing  fuel  when  delivered  to  locomotives,  in 
order  that  individual  records  of  coal  used  ijy  enginemen  and 
firemen  may  be  kept,  (f)  Superheat  applied  to  locomotives 
as  effecting  coal  consumption. 

(2)  Engine  Failures — causes  and  remedies,  best  methods 
of  investigating  same,  and  placing  responsibility. 

(.>)  The  u.se  of  superheat  steam  in  slide  valve  engines. 
Drifting,  relief  and  by-pass  valves  or  the  absence  of  any  one 
or  all  on  superheat  locomotives  equipped  with  piston  valves. 

(4)  Cab  and  cab  fittings  on  modern  locomotives,  from 
the  viewpoint  of  the  engineman. 

( 5 )  How  can  the  traveling  engineer  and  general  air  brake 
■'ns|)cctor  best  co-operate  to  improve  and  maintain  the  air 
l:rake  .service? 

There  will  \ye  opportunity  for  such  other  matters  as  may 
be  considered  of  interest  to  the  association  and  the  railroads 
under  chanoed  conditions. 


U.  S.   Employment  Service  to  Regulate  Labor 

The  government  is  to  control  lalior  distribution  as  com- 
pletely as  possible.  After  August  1,  industries  employing 
more  than  100  men  will  be  required  to  employ  common  labor 
through  the  United  States  Employment  Service.  The  De- 
partment of  Labor  aims  at  the  elimination  of  private  com- 
petition for  workers,  and  all  government  departments  and 


The   following  list   gives   names   of  secretaries,    iiatrs   nf   nc.rt   or   regular 
nieetitiRS  and  places  of  meeting  of  mechanical  associations : 

.Air    Hrake   -Association. — F.    M.    Xellis,    Room    3014,    165    FJroadway,    New 

York   City. 
.American     Railroad    Master    Tinners',    Coppersmiths'    A\n     Pipefitters' 

Association.— O.   E.  .Schlink,  485  W.   Fifth  St.,  Peru.   Ind. 
American    Railway    Master    Mechanics'    Association. — \'.    R.    Hawthorne, 

Karnen   Bldg..   Chicago. 
.American    Railway    Tooi     Foremen's    AssociATmy.- R.    \),    Fletcher,    Belt 

Railway,    Chicago. 
American   Society   for  Testing  Materials. — Prof.   E.   Marburg.  University 

of    Pennsylvania,    Philadelphia,    Pa. 
.American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth    St.,    New    York. 
Association    ok    Railway    Electrical    Engineers.  —  losepli    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station.  Ch  cago. 
Car    Foremen's    Association    of    Chicago. — Aaron    Klint-.    ■<4I    I.awlor   Ave., 

Chicago.      Second   Monday   in   month,   except    luiie.   Jrly   and   August, 

Hotel  Morrison.  Chicago. 
Chief    Interchange    Car    Inspectors'    and    Car    Foremen  >    Association. — 

W.   R.    McMunn,   New   York   Central,   .Albany.    .\.    V. 
International  Railroad  Master  Blacksmiths'  Associmiov. — .\.   L.   Wood- 

wor«h,  C.   H.   St   D..   Lima.  Ohio. 
International   Railway   Fuel  Association. — J.  G.  Crawford,   542  W.  Jack- 
son nivd.,  Chicago. 
International    Railway    General    Foremen's    Associatmx. — William    Hall, 

1126  W.    Broadway.  Winona,   Minn. 
Master     Boilermakers'    .Associ.'tion. — Harry    D.    \'ought.    9?    Liberty    St., 

New  York. 
Master  Car   Builders'  Association. — V.   R.  Hawthorne.   Karpen  Bldg.,  Chi- 
cago. 
Masteh  Car  and  Locomotive  Painters'  .Association  ok   \'.  S.   >.nd  Canada 

—A.  P.  Dane,  R.  &  M..  Reading,  Mass. 
Niagara   Frontier   Car   Men's   .Association. — George   A.    I.    Hochgrebe,   623 

Brisbane     Bldp..     Buftalo.     N.     Y.       Meetings,     thir.l     Wednesday    in 

month,   Statler   Hotel,   Buffalo.   N.   Y. 
Railway    Storekeepers'    As.sociation.— J.    P.    Murphv,    Box    C.    Collinwood. 

Ohio. 
Traveling    Engineers'    Association  — W.    O.    Thompson,    N.    Y.    C.    R.    R., 

Cleveland,    Ohio.     Next    meeting,    September    10,    IQlSt.    Chicago. 
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FEDERAL   ADMINISTRATION   APPOINTMENTS 

C.  B.  Dailey,  assistant  to  the  director  of  purchases  of  the 
Southern  Pacific,  has  l>een  appointed  assistant  manager  of 
the  procurement  section  of  the  Central  Advisory  Purchasing 
Committee  of  the  Railroad  Administration. 

G.  M.  DAvrosoN,  chemist  and  engineer  of  tests  of  the 
Chicago  &  North  Western,  at  Chicago,  has  been  appointed  a 
member  of  the  inspection  and  test  section  of  the  United 
States  Railroad  Administration  for  the  western  region. 

B.  J.  Feenfa",  traveling  engineer  of  the  Yazoo  &  Missis- 
sippi Valley,  has  been  ap])ointed  supervisor  of  the  Fuel  Con- 
servation section  of  the  United  States  Railroad  Administra- 
tion, for  the  Southern  Regional  district,  with  office  at  At- 
lanta, Ga.  Mr.  Feeney  was  for  nine  years  employed  as  a 
machinist,  locomotive  fireman  and  engineman  on  the  Chi- 
cago and  Kentucky  divisions  of  the  Illinois  Central,  then 
for  10  years  was  a  traveling  engineer  on  the  Kentucky  divi- 
sion, and  for  six  years  was  traveling  engineer  at  the  Mem- 
phis Terminal,  in  charge  of  fuel  economy  and  smoke  pre- 
vention. He  was  with  the  Yazoo  &  Mississippi  Valley  since 
1916  as  traveling  engineer,  his  office  being  at  Memphis. 

H.  L.  IxGERSOLL,  assistant  to  the  president  of  the  Xew 
York  Central,  has  been  appointed  mechanical  assistant  in  the 
office  of  the  eastern  regional  director  in  New  York. 

C.  T.  M\RKEL,  general  foreman  and  chief  locomotive  in- 
spector of  the  Chicago  &  North  Western,  and  J.  A.  Ricka- 
baugh,  supervising  inspector  of  the  Pennsylvania,  have  been 
appointed,  respectively,  chief  construction  inspectors  of  lo- 
comotives and  cars  for  the  Inspection  and  Test  Section  of 
the  Railroad  Administration.  They  will  have  charge  of  the 
inspectors  at  the  various  plants  throughout  the  country  where 
the  Administration  has  purchased  equipment. 

H.  B.  MacFarland,  engineer  of  tests  of  the  Atchison,  To- 
peka  &  Santa  Fe  at  Chicago,  has  been  appointed  a  member  of 
the  inspection  and  test  section  of  the  United  States  Railroad 
Administration  for  the  western  railroad  region.  Mr.  Mac- 
Farland has  also  been  assigned  to  one  of  the  18  districts 
which  have  been  created  for  the  inspection  and  testing  of  ma- 
terials which  will  be  used  in  the  construction  of  the  car  and 
locomotive  equipment  recently  ordered  by  the  government. 
His  district  will  comprise  southern  Ohio  and  the  territory 
tributary  to  St.  Louis,  Mo. 

Frank  McManamy  has  resigned  as  chief  inspector  of  lo- 
comotive boilers  of  the  Interstate  Commerce  Commission  and 
has  been  appointed  mechanical  assistant  to  the  director  of 
the  Division  of  Operation  of  the  Railroad  Administration, 
effective  on  July  1,  succeeding  H.  T.  Bentley,  resigned.  In 
this  position  he  will  have  jurisdiction  over  the  Car  Repair 
and  Inspection  and  Test  Sections  and  general  charge  of  mat- 
ters pertaining  to  locomotive  and  car  equipment.  Mr.  Mc- 
Manamy has  also  been  manager  of  the  locomotive  section 
of  the  division  of  operation. 

H.  C.  Pearce,  general  purchasing  agent  of  the  Seaboard 
Air  Line,  has  been  placed  in  charge  of  the  procurement  sec- 
tion of  the  Central  Advisory  Purchasing  Committee  of  the 
United  States  Railroad  Administration,  with  headquarters 
at  Washington,  D.  C.  This  section  has  been  established  for 
the  purpose  of  facilitating  the  procurement  and  deliver}-  of 
the  material  required  in  the  production  of  the  cars  and  loco- 
motives ordered  by  the  Railroad  Administration. 

L.  G.  Plant  has  been  appointed  progress  engineer  of  the 
procurement  section  of  the  Central  Advisory  Purchasing 
Committee  of  the  United  States  Railroad  Administration. 


H.  E.  Smith,  engineer  of  tests  of  the  New  York  Central, 
has  been  named  as  chief  materials  inspector  of  the  Inspection 
and  Test  Section  of  the  Railroad  Administration.  He  will 
have  charge  of  the  inspection  and  testing  of  all  the  material 
purchased  for  use  of  the  Railroad  Administration. 

H.  C.  \\'<K)dbridge,  assistant  to  general  manager  of  the 
Buffalo,  Rochester  &  Pittsburgh,  has  lieen  appointed  regional 
supervisor  in  the  Fuel  Conservation  .section  of  the  Railroad 
Administration,  with  headquarters  at  Philadelphia,  Pa. 

F.  Zklexv,  engineer  of  tests  of  the  Chicago.  Burlington 
&  Quincy,  at  Aurora,  111.,  has  been  assigned  to  one  ot  the 
18  di.^tricts  created  by  the  inspection  and  test  section  of 
United  States  Railroad  Administration,  his  district  compris- 
ing Chicago  and  surrounding  territory. 

GENERAL 

H.  C.  Bentlev,  superintendent  of  motive  power  of  the 
Chicago  &  North  Western,  who  has  been  serving  at  ^^'a^h- 
ington  as  mechanical  assistant  in  the  Division  of  Operation 
of  the  Railroad  Administration,  has  resigned  and  has  re- 
turned to  his  office  in  Chicago.  Mr.  Bentley's  resignation 
was  due  to  ill-health.  As  chairman  of  the  committee  on 
standards,  he  has  had  active  charge  of  preparing  standards 
for  government  engines  and  freight  cars. 

H.  C,  May,  superintendent  of  motive  power  of  the  Chi- 
cago, Indianapolis  &  Louisville,  has  been  appointed  gen- 
eral manager,  with  office  at  La  Fayette,  Ind. 

MASTER   MECHANICS   AND  ROAD   FOREMEN  OF 

ENGINES 

John  Vass,  road  foreman  of  engines  of  the  Grand  Trunk, 
at  Battle  Creek,  Mich.,  has  been  appointed  assistant  master 
mechanic  of  the  Ontario  lines,  with  headquarters  at  Allan- 
dale,  Ont.,  in  place  of  J.  R.  Donnelley,  retired. 

PURCHASING   AND   STOREKEEPING 

H.  P.  McQlilkix  has  jjeen  appointed  assistant  general 
storekeeper  of  the  Baltimore  &  Ohio,  with  office  at  Baltimore. 
Md.,  succeeding  E.  W.  Thornley,  who  has  Ijeen  furloughed  to 
accept  service  in  the  office  of  the  .\llegheny  Regional  Pur- 
chasing Committee. 


OBITUARY 

C.  J.  Stew.\rt,  mechanical  superintendent  of  the  New 
York,  New  Haven  &  Hartford,  with  headquarters  at  New 
Haven,  Conn.,  died  recently  at  Twin  Lakes,  Conn.,  at  the 

age  of  51.  Mr.  Stew- 
art began  railway 
work  with  the  Erie  as 
a  caller  and  subse- 
quently served  consec- 
utively as  engine  des- 
jjatcher.  special  ap- 
prentice, fireman,  en- 
gine inspector  and 
foreman  on  that  road. 
He  then  entered  the 
ser\ice  o  t  t  h  e  Dela- 
ware, Lackawanna  & 
Western  as  machinist, 
and  later  served  as 
foreman  and  general 
foreman  until  1905. 
when  he  went  to  the 
Central  New  England 
as  master  mechanic. 
In  1913  he  was  ap- 
pointed assistant  mechanical  superintendent  of  the  New 
York,  New  Haven  &  Hartford,  at  New  Haven,  Conn.,  and 
in  1917  was  appointed  mechanical  superintendent. 


C.  J.  Stewart 
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The  United  States  Metallic  Packing  Company,  Phila- 
delphia, Pa.,  has  moved  its  offices  in  that  city  to  221  North 
Thirteenth   street. 

The  Sprague  Electric  Works  of  the  General  Electric  Corn- 
pan}-  announces  the  removal  of  its  Boston  office  from  201 
Devonshire  street  to  84  State  street. 

The  H.  W.  Johns-Manville  Company  announces  that  after 
July  1,  1918.  its  Houston  office  will  be  located  at  424-426 
Washington  avenue,  Houston,  Texas. 

W.  ^L  Bosworth  has  resigned  as  mechanical  engineer  of 
the  Norfolk  Southern  to  go  into  the  engineering  department 
of  the  Underfeed  Stoker  Company,  Chicago. 

The  Burden  Sales  Company,  Inc.,  New  York,  announces 
the  removal  of  its  office  from  M)  Church  street  to  the  Forty- 
second  street  building,  30  East  Forty-second  street. 

Stanley  W.  Midgley,  general  sales  manager  of  the  Acme 
Sujiply  Company,  Chicago,  has  been  appointed  western  rep- 
resentative in  charge  of  ra'Iroad  sales  uf  the  Liberty  Steel 
Products  Company,  at 
Chicago.  He  was  born 
at  Chicago  in  1875. 
After  completing  his 
education  at  the  Lewis 
Institute  (Chicago)  he 
entered  the  sales  de- 
partment of  the  Great 
Western  Cereal  Com- 
pany, having  charge  of 
the  wholesale  trade, 
with  headquarters  at 
Chicago.  From  1902  to 
1906,  Mr.  Midgley  was 
general  sales  represen- 
tative of  the  National 
Car  Coupler  Company, 
at  Chicago,  and  from 
1906  to  1914  he  was 
western  representative 
and  western  sales  man- 
ager of  the  Curtain  Supply  Company,  in  the  same  city. 
Subsequently,  he  became  general  sales  manager  of  the  Acme 
Supply  Company,  with  headquarters  in  Chicago,  and  re- 
mained with  that  compan}'  until  his  recent  appointment  as 
mentioned  above. 

Charles  P.  Wright,  sales  representative  of  the  American 
Brake  Shoe  &  Foundry  Company,  at  Chicago,  has  been  ap- 
pointed assistant  to  the  vice-president,  with  headquarters  at 
Chicago. 

The  Smith  &  Hemenway  Company,  of  New  York,  has 
found  it  necessary  to  increase  its  output  to  meet  the  demands 
for  "Red  Devil"  tools,  and  has  erected  a  new  building  at 
Irvington,  N.  J.,  which  is  now  being  completed. 

The  directors  of  the  Pullman  Company  on  June  10  elected 
John  F.  Kane  secretary,  succeeding  A.  S.  Weinsheimer,  de- 
ceased, and  Charles  S.  Sweet,  formerly  chief  clerk  in  the 
president's  office,  was  elected  assistant  secretary,  succeeding 
Mr.  Kane. 

The  new  accessory  plant  of  the  American  Locomotive 
Company  at  Richmond,  Va.,  where  piston  valves,  flexible 
staybolts.  reverse  gears  and  the  other  accessories  are  to  be 
manufactured  has  been  placed  under  the  charge  of  Ross 
.\nderson  as  manager. 


S.  W.    Midgley 


J.    W.    Weinland 


The  Parkesburg  Iron  Company  announces  the  following 
changes  among  its  resident  sales  managers,  effective  June  1, 
1918:  R.  J.  Sheridan,  New  York,  and  G.  W.  Denyyen, 
Boston;  after  July  1,  1918,  J.  A.  Kinkead,  San  Francisco. 
The  other  selling  representatives  remain  the  same  as  at 
present. 

Joseph  W.  Weinland,  sales  manager  of  the  brake  beam 
department  in  the  Chicago  office  of  the  American  Steel 
Foundries,  has  been  appointed  district  manager  of  the  Lib- 
erty Steel  Products 
Company,  with  head- 
quarters a  t  Chicago. 
Mr.  Weinland  w  a  s 
born  at  Chatsworth, 
111.,  on  December  13, 
1877.  In  1902,  he  en- 
tered the  service  of  the 
Western  Steel  Car  &: 
Foundry  Company,  as 
assistant  purchasing 
agent.  A  considerable 
part  of  his  time  was 
spent  on  the  Pacific 
coast,  purchasing  lum- 
ber to  Ije  used  in  the 
building  of  cars.  La- 
ter he  was  promoted  to 
purchasing  agent  of 
the  Anniston,  Ala., 
shop.     For  a  period  of 

five  years  following  1907,  he  was  engaged  in  the  construction 
and  sale  of  50  houses  at  Burnham,  111.  In  1912  he  re-entered 
the  railway  supply  field  with  the  American  Steel  Foundries 
as  sales  manager  in  the  brake  beam  department,  which  posi- 
tion he  held  until  his  recent  appointment,  as  mentioned 
above. 

Charles  A.  McCune,  for  12  }ears  connected  with  the  Com- 
mercial Acetylene  Company  of  80  Broadway,  New  York, 
has  resigned  to  accept  the  position  of  sales  engineer  with 
the  Page  Steel  &  Wire 
Company,  30  Church 
street.  New  York.  Mr. 
McCune  was  born  in 
Jersey  City,  N.  J.,  in 
1879,  and  before  enter- 
ing the  acetylene  field 
was  for  several  years 
connected  with  the 
Safety  Car  Heating  & 
Lighting  Company.  He 
left  in  1906  to  take  up 
the  duties  of  assistant 
engineer  with  the  Com- 
mercial Acetylene  Com- 
pany and  since  then 
has  been  actively  en- 
gaged in  this  industry, 
his  work  in  the  greater 
part  being  devoted  to 
the    development    and 

application  of  dissolved  or  compressed  acetylene.  In  1908, 
he  perfected  the  first  successful  inverted  acetylene  burner 
and  mantle  for  railroad  car  lighting  purposes;  this  system 
being  partly  used  on  the  Delaware,  Lackawanna  &  Western 
until  a  few  years  ago,  when  the  road  practically  went  over  to 
electric  lighting.  In  1916,  Mr.  McCune  became  chief  engi- 
neer of  the  Commercial  Acetylene  Company.  Mr.  McCune 
will  be  succeeded  by  David  Ahldrin,  who  was  formerly 
connected  with  the  A.  G.  A.  Company  and  also  the  Com- 
mercial Acetylene  Company. 


C.  A.    McCune 


July,  1918 


RAILWAY     MECHANICAL    ENGINEER 


431 


F.  W.   Edmunds 


The  Q  &  C  Company,  of  New  York  and  Chicago,  an- 
nounces the  appointment  of  the  General  Supply  Company, 
Ltd.,  of  Canada  (358-360  Sparks  street,  Ottawa,  Canada, 
with  branch  offices  at  Montreal,  Winnipeg  and  Vancouver), 
as  sole  representatives  in  Canada. 

Lloyd  H.  Atkinson  has  resigned  his  position  as  president 
of  Atkinson  &  Utech,  Inc.,  to  become  vice-president  of  the 
Air  Reduction  Company.  He  will,  however,  continue  to 
ierve  on  the  board  of  directors  of  Atkinson  &  Utech,  Inc. 
John  J.  Utech  has  been  elected  president  to  succeed  Mr.  At- 
kinson, and  I.  W.  Glasel  has  become  secretary  and  treasurer 
of  the  same  company. 

Frank  W.  Edmunds  has  been  appointed  general  eastern 
sales  manager  of  the  Schroeder  Headlight  &  Generator  Com- 
pany, of  Evansville,  Ind.,  with  offices  at  .SO  Church  street. 

New  York.  Mr.  Ed- 
munds, like  many  of 
the  prominent  men  al- 
lied with  the  railway 
supply  industry,  began 
his  business  career  as 
an  office  boy.  His  first 
employer  was  the  man 
who  put  up  the  money 
for  and  built  the  fam- 
ous "Monitor"  of  Civil 
War  days,  John  A. 
Griswold,  president  of 
John  A.  Griswold  & 
Co.  With  this  company 
Mr.  Edmunds  stayed 
until  it  became  the 
Troy  Steel  Company 
and  then  some  years 
later  liquidated.  In  the 
meantime  he  had  been 
made  secretary,  treasurer  and  general  sales  manager.  He  then 
became  secretary  of  the  Q  &  C  Company  at  Chicago,  acting 
also  as  western  representative  of  the  Pennsylvania  Steel 
Company.  He  resigned  from  this  position  to  become  asso- 
ciated with  the  Dressel  Railway  Lamp  Works,  of  .New  York, 
with  which  company  he  has  been  for  15  consecutive  years, 
resigning  as  sales  manager  to  accept  the  position  mentioned 
above.  The  change  became  effective  June  15.  Mr.  Edmunds 
served  for  years  on  various  committees  of  the  Railway  Sup- 
ply Manufacturers"  Association  and  other  associations,  and  is 
now  the  secretary-treasurer  of  the  Signal  Appliance  Asso- 
ciation. 

A.  B.  Cole  has  been  appointed  assistant  to  manager  of  the 
Department  of  Publicity,  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  to  succeed  M.  C. 
Turpin,  who  has  accepted  a  position  in  the  Ordnance  De- 
partment at  Washington,  D.  C.  Mr.  Cole  will  have  charge 
of  the  editorial  work,  including  the  preparation  of  literature, 
and  supplying  information  to  the  press. 

E.  C.  Peck,  superintendent  of  the  Cleveland  Twist  Drill 
Company  at  Cleveland,  Ohio,  has  received  an  appointment 
as  lieutenant-colonel  in  the  engineering  bureau  of  the  ord- 
nance department.  Mr.  Peck  will  have  charge  of  the  gages 
used  in  the  production  of  munitions  and  kindred  materials 
for  the  above  department.  His  duties  will  be  the  supervi- 
sion of  design  of  gages  and  the  settling  of  limits  of  variance 
which  will  be  satisfactory  to  both  manufacturer  and  the 
ordnance  department  itself. 

The  degree  of  Doctor  of  Engineering  was  conferred  upon 
^^'alte^  V.  Turner,  manager  of  engineering  for  the  Westing- 
house  Air  Brake  Company,  by  the  University  of  Pittsburgh 
at  the  annual  commencement,  in  recognition  of  his  services 
to  the  engineering  profession  and  to  humanity.     Mr.  Turner 


is  considered  the  foremost  pneumatic  engineer  in  the  world, 
and  has  over  four  hundred  (400)  inventions,  covered  by 
U.  S.  patents,  in  use  on  most  railways  of  the  world  and  in 
many  large  industrial  plants. 

The  officers  of  the  Chicago  Malleable  Casting  Company, 
the  Universal  Draft  Gear  Attachment  Company,  and  the 
Union  Draft  Gear  Company,  of  Chicago,  have  formed  a  new 
corporation  called  the  Allied  Steel  Casting  Company  of  Chi- 
cago, and  have  purchased  the  Harvey,  111.,  plant  of  the 
Whiting  Foundry  Equipment  Company.  The  officers  and 
organizations  of  the  Chicago  Malleable  Casting  Company, 
the  Universal  Draft  Gear  Attachment  Company,  and  the 
Union  Draft  Gear  Company  are  not  changed,  and  the  com- 
panies continue  business  as  before. 

A.  S.  Weinsheimer,  secretar}'  of  the  Pullman  Company  at 
Chicago,  died  on  May  11,  at  the  age  of  72  years.  Mr. 
Weinsheimer  was  born  at  AUentown,  Pa.,  on  May  12,  1846, 
and  entered  railway  service  in  1860  with  the  Lehigh  Valley 
with  which  he  was  consecutively  telegraph  operator,  freight 
clerk  and  ticket  agent.  From  1864  until  the  termination 
of  the  Civil  War  he  was  connected  with  the  U.  S.  Army 
Quartermasters  department  at  various  points  on  the  Balti- 
more &  Ohio.  In  1865  he  again  entered  the  service  of  the 
Lehigh  Valley  in  the  coal  department.  He  severed  his  con- 
nections with' that  company  in  1871  to  go  with  the  Pullman 
Palace  Car  Company,  at  Chicago,  and  ser^•ed  it  and  its  suc- 
cessor, the  Pullman  Company,  until  his  death.  He  was 
cashier  from  September  1,  1875,  to  September  13,  1878, 
and  from  the  latter  date  until  his  demise  was  secretarj'. 

D.  F.  Crawford,  who  recently  resigned  as  general  manager 
of  the  Pennsylvania  Lines  West  of  Pittsburgh,  has  l>een 
elected  vice-president  of  the  Locomotive   Stoker   Company, 

with  headquarters  at 
Pittsburgh,  Pa.  W'hen 
in  railway  service,  Mr. 
Crawford  obtained  ex- 
tensive experience  in 
both  mechanical  and 
executive  positions.  He 
was  bom  at  Pittsburgh, 
December  4,  1864.  and 
attended  the  city  and 
private  schools  and 
also  the  Pennsylvania 
Militar}-  College.  He 
entered  the  ser^•ice  of 
the  Pennsylvania  Sys- 
tem in  July,  1882,  in 
the  freight  department, 
transferring  to  the  Al- 
toona  shops  in  De- 
cember, 1885,  as  a 
special  apprentice. 
From  1889  to  February  1,  1892,  he  was  an  inspector  in  the 
test  department.  In  February,  1892,  he  was  appointed 
assistant  master  mechanic  of  the  Fort  Wa}ne  shops  of  the 
Pennsylvania  Lines  West  of  Pittsburgh.  From  July  1, 
1895.  to  November  1.  1899,  he  was  assistant  to  superin- 
tendent of  motive  power  of  the  Northwest  System  of  the 
Pennsylvania  Lines  West  and  on  the  latter  date  was  made 
superintendent  motive  power  of  the  same  system,  where  he 
remained  until  August  1.  1903,  when  he  was  appointed  gen- 
eral sujjerintendent  of  motive  power  of  the  Pennsvlvania 
Lines  West  of  Pittsburgh.  On  January-  1.  1917.  he  was  pro- 
moted to  general  manager  of  the  Lines  West.  Mr.  Crawford 
was  president  of  the  Master  Mechanics'  Association  in  1913, 
and  in  1915  he  was  president  of  the  Master  Car  Builders' 
Association.  Since  1903,  he  .has  devoted  much  time  and 
attention  to  the  use  and  development  of  mechanical  stokers 
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for  locomotives — and  during  this  period  developed  the  Craw- 
ford underfeed  stoker,  which  is  in  extensive  use  on  the 
Pennsylvanici  Lines  West. 

W.  S.  Murrian.  superintendent  of  motive  power  and  equip- 
ment of  the  Southern  Railway,  resigned  on  ^Iay  1,  to  become 
president  and  general  manager  of  the  Southern  Locomotive 
"Naive  Gear  Company,  Knoxville,  Tenn.  Mr.  Murrian 
learned  the  trade  of  machinist  and  worked  in  that  capacity 
for  several  year<.  He  came  from  the  Union  Pacific  15  years 
ago  to  the  position  of  master  mechanic  of  the  Southern  Rail- 
way at  .\le\andria.  and  was  later  transferred  to  Spencer, 
N.  C..  in  the  same  capacity.  At  that  time  the  Southern 
Railway  was  l)uilding  the  largest  locomotive  shops  on  the 
system  at  Spencer.  After  about  two  years'  service  at  that 
point.  Mr.  Murrian  was  promoted,  in  1906,  to  superintendent 
of  motive  jiower.  with  headquarters  at  Kno.wille,  Tenn. 
Mr.  Murrian  i»  {personally  interested  in  the  .specialties  now 
being  manufactured  by  the  Southern  Locomotive  Valve  Gear 
Company,  and  he  is  also  thoroughly  familiar  with  the  effi- 
ciency of  the  commodities,  the  Southern  Railway  having 
adopted  the  Southern  valve  gear  as  its  standard  several  years 
ago.  Mr.  Murrian  succeeded  General  L.  D.  Tyson,  now  in 
active  service  in  the  United  States  Army,  who  had  been 
president  since  the  organization  of  the  company. 

Ihe  election  of  Stephen  C.  Mason,  secretary  of  the  Mc- 
C'onway  §:  Torley  Company  of  Pittsburgh,  as  president  of 
the  National  Association  of  Manufacturers,  announced  in 
last  month's  issue,  is  of 
aiiore  than  ordinary  in- 
terest to  the  railway 
and  railway  supply 
lield.  because  Mr. 
Mason's  entire  l)usiness 
career  has  been  con- 
fined to  some  branch 
of  railroad  work.  He 
began  on  November  10, 
ISSO,  as  a  station  agent 
in  his  home  town, 
Lyndonville.  Vt.  As 
soon  as  he  took  up  the 
work  he  learned  tele- 
graph operating,  and 
before  he  was  20  years 
old  was  called  to  the 
headquarters  of  the 
Connecticut  &  Pas- 
:?urapsic  Railroad,  and 
made      local       freight 

au'ent  at  the  headquarters  of  the  division.  After  a  few 
months'  service  there  he  was  taken  into  the  superintendent's 
office  and  made  his  private  secretary.  After  the  creation  of 
the  Interstate  Commerce  Commission,  Mr.  :Mason  applied  for 
and  secured  a  position  with  that  l^ody  in  Washington  first 
in  the  office  of  the  auditor  of  the  commission,  where  he  had 
charge  of  the  tariffs  filed  by  the  railroad  companies.  Upon 
the  creation  of  the  division  of  statistics,  of  which  Profes.sor 
Henrv  C.  Adams  was  the  head,  Mr.  Mason  was  placed  in  that 
department,  and  remained  there  until  1896,  when  he  occupied 
the  position  of  assistant  statistician.  At  that  time  he  was 
offered  a  position  with  the  McConway  &  Torley  Company  of 
Pittsburgh,  which  he  accepted  in  January,  1896,  and  in 
whose  service  he  has  been  continuously  ever  since.  He  has 
served  in  various  capacities.  His  first  experience  was  gained 
as  a  traveling  representative,  after  which  he  acted  as  assist- 
ant to  the  superintendent  of  the  plant,  thus  gaining  a  practical 
experience  in  the  manufacturing  operations.  Later  he  was 
designated  assistant  to  the  president,  an  office  which  he  held 
until  the  death  of  Charles  B.  Krauth,  when  he  was  elected 
secretan-  and  later  a  member  of' the  board  of  directors. 
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Br.ake  Beams. — The  American  Steel  Foundries,  30 
C  hurch  street.  New  York,  has  recently  issued  a  34-page  cat- 
alogue describing  the  Ajax  and  Hercules  brake  beams,  the 
Simplex  clasp  brake,  and  the  Atlas  safety  guards. 

Wood  Miller. — In  a  well-illustrated,  four-page  folder, 
the  Oliver  Machinery  Company,  Grand  Rapids,  Mich.,  de- 
scrit)es  its  No.  75  wood  milling  machine.  Its  application  to 
all  kinds  of  pattern  work,  including  gear  patterns,  is  plainly 
shown  in  the  folder. 

Superheater  Dampers. — The  Locomotive  Superheater 
Company,  30  Church  street.  New  York,  has  recently  issued 
Bulletin  No.  3  on  superheater  dampers.  The  proper  meth- 
ods of  installing,  operating  and  maintaining  the  dampers  are 
plainly  illustrated  and  described. 

Wrought  Iron  Pipe. — A  photomicrograph  showing  a 
section  of  pipe  magnified  60  diameters  is  an  interesting  fea- 
ture of  a  folder  recently  issued  by  the  A.  M.  Byers  Com- 
pany, Pittsburgh,  Pa.  The  reason  for  the  rust  resisting 
properties  of  wrought  iron  is  clearly  brought  out,  and  records 
of  installation  of  Byers  pipes  are  cited  in  the  folder. 

Portable  Elewator. — The  New  York  Revolving  Port- 
a\)\e  Elevator  Company,  Jersey  City,  N.  J.,  has  issued  re- 
cently Bulletin  No.  50,  entitled  The  Revolvator,  describing 
their  portable  elevator  or  tiering  machine  which  is  used  in 
storerooms  and  warehouses  for  the  piling  or  stacking  of 
goods.  The  Imlletin  is  well  illustrated  and  shows  in  con- 
siderable detail  how  the  Revolvator  can  be  used  for  many 
different  kinds  of  work. 

Rivet  Cutter. — The  Rice  Manufacturing  Company,  In- 
dianapolis, Ind.,  has  just  .issued  an  attractive  booklet  de- 
scribing the  "Red  Devil"  rivet  cutter.  This  booklet  contains 
detailed  and  complete  information  regarding  the  rivet  cutter 
manufactured  by  this  company,  and  several  illustrations 
show  its  actual  operation  in  railroad  shops.  In  the  back  of 
the  booklet  there  are  several  tables  of  value  for  reference 
purposes  to  men  working  on  steel  cars. 

Moti\e  Power  Problej^i. — The  Baldwin  Locomotive 
Works  in  Record  No.  90  has  issued  in  booklet  form  the 
address  of  its  president.  Alba  B.  Johnson,  before  the  annual 
convention  of  the  Chamber  of  Commerce  of  the  United 
States,  at  Chicago,  April  11,  entitled  "The  Problem  of  Mo- 
tive Power  Under  the  National  Administration  of  Rail- 
roads." An  abstract  of  Mr.  Johnson's  paper  was  published 
in  the  Railway  Mechanical  Engineer  for  May,  on  page  246. 

The  Locomotive  Furnace. — Bulletin  No.  1  of  the 
American  Arch  Company  is  a  tondcnsed  treatise  on  combus- 
tion and  the  relation  of  locomotive  furnace  and  boiler  pro- 
portions to  the  efficiency  of  combustion  and  heat  absorption 
in  the  locomotive  boiler,  prepared  by  J.  T.  Anthony.  The 
text  is  illustrated  with  charts,  diagrams  and  drawings  and  is 
based  upon  a  thorough  study  of  the  available  data  bearing 
upon  the  subject.  It  should  be  in  the  hands  of  every  loco- 
motive designer. 

Industrlal  Lighting. — Scientific  Industrial  Illumina- 
tion is  the  title  of  a  36-page,  illustrated  booklet  recently  is- 
sued by  the  Holophane  Glass  Company,  340  Madison  ave- 
nue. New  York  City.  The  booklet  is  divided  into  four  parts 
showing  the  need  for  correct  lighting,  the  fundamental  prin- 
ciples involved,  and  the  various  types  of  industrial  lighting 
units  manufactured  by  the  Holophane  Company.  The 
fourth  section  of  the  catalogue  contains  several  reference 
tables  and  general  engineering  data. 
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Hare  You 
an  Objective  P 


The  successful  commander  invari- 
ably selects  an  objective,  then  co- 
ordinates the  forces  at  his  disposal  to 
attain  it.  So,  in  the  winning  of  the 
war,  our  boys  overseas  (and  in  camp  "over  here")  are  part 
of  a  vast  plan  in  which  each  of  them  is  subject  to  rigid  disci- 
pline, physical  and  moral.  They  are  rationed  in  food  and 
clothing  and  restricted  to  specified  activities.  We  who  stay 
at  home  are  just  as  much  a  part  of  the  forces  on  which  our 
leaders  rely  and  we  must  place  ourselves  under  discipline, 
self-imposed,  but  no  less  rigid,  so  that  each  of  us  shall  do 
all  that  we  can  to  realize  the  final  objective — not  alone  the 
winning  of  the  war,  but  veritably  making  this  world  a  fit 
place  for  free  men  to  live. 

Laudable  efforts  to  economize,  as  a  nation,  in  smaller 
groups  and  as  individuals  have  oft-times  resulted  in  "saving 
at  the  bung,  wasting  at  the  spigot,"  due  to  lack  of  co-ordina- 
tion of  forces.  The  first  phase  of  our  thrift  campaign,  with 
its  sales  of  War  Savings  Stamps,  and  various  food  and  fuel 
restrictive  measures  has  given  results  not  to  be  despised.  But 
We  can  do  more  and  mus^  out  our  whole  soul  into  the  fight. 
Our  armies  need  the  best  equipment  that  can  be  given  them, 
and  there  being  a  scarcity  of  certain  foodstuffs,  materials, 
L'tc,  it  is  our  part  of  the  fight  to  deny  ourselves,  so  that 
those  bearing  the  brunt  of  the  battle  may  not  fail  because 
of  our  self-indulgence. 

It  is  obvious  that,  while  the  ultimate  objective  of  all  is 
identical,  the  methods  used  to  attain  it  must  vary  with 
"ur  pursuits  and  station  in  life.  Let  each  of  us  carefully 
;i  upraise  ourselves,  select  our  immediate  objective  in  the 
•  impaign  of  economy,  take  our  place  in  the  home  battle  line 


and  do  our  duty  in  a  way  worthy  of  our  heritage, 
this  is  our  high  privilege,  to  do  less  is  treason. 
Have  an  objective;  strive  to  attain  it! 


To  do 


Careless  Switchinjs      ^^^   Southern   regional   director   in   a 
and  Its  Effe  letter  to  the  roads  in  his  section  states 

that  reports  to  his  office  for  the  week 
on  Car  Repairs  gj^jj^^g    ^j^y   ^    ^^^^    ^^^25    cars   dam- 

aged in  yard  switching  service,  while  for  the  week  ending 
June  1,  the  number  had  increased  to  15,625.  Observation 
indicates  that  much  of  this  damage  is  needless.  On  the 
other  hand  the  situation  is  difficult  to  control  without  car- 
rying on  an  aggressive  campaign  of  education  so  that  each 
individual  involved  will  be  impressed  with  the  necessity  for 
using  greater  care  and  will  fully  realize  his  importance,  as 
an  individual,  in  the  campaign  to  improve  conditions. 

The  seriousness  of  the  situation  beccMnes  apparent  when 
this  damage  is  translated  into  terms  of  the  number  of  car 
repairmen  that  are  required  to  remedy  it.  It  is  becoming 
more  and  more  difficult  to  maintain  the  car  repair  forces  and 
a  determined  effort  must  be  made  to  reduce  the  damage  to 
a  minimum.  It  never  was  justified  and  is  much  less  so  in 
the  present  emergency.  A  sardonic  grin  would  surely  spread 
over  the  Kaiser's  visage  if  he  could  see  the  contempt  which 
some  trainmen  have  for  taking  reasonable  care  of  the  equip- 
ment entrusted  to  their  charge.  The  situation  is  all  the 
worse  when  the  damage  to  the  lading  is  added  to  the  cost  of 
repairing  the  cars  and  the  needless  delays  and  loss  in  use  of 
equipment.  There  are  times  when  thoughtlessness  or  indif- 
ference can  be  overlooked,  but  today  in  the  transportation 
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service  it  is  a  crime.  Never  were  railway  men  l^etter  paid — 
even  taking  into  consideration  the  increased  cost  of  living; 
never  were  those  in  authority,  so  solit  itous  as  to  the  hours  of 
service  and  comforts  anti  conveniences  of  the  employees; 
never  was  it  so  essential  that  each  railway  employee  do  his 
duty  fully,  carefully,  thoroughly  and  cheerfully.  What 
would  happen  if  the  hoys  on  the  other  side  performed  their 
tasks  in  the  spirit  of  .some  of  those  who  are  engaged  in  occu- 
pations in  this  country  which  are  essential  to  our  success  in 
carrying  on  the  war? 


Keep  up  ^^*^'    routing    of    cars    irrespective    of 

„  ownershii)  has  resulted  in  a  marked  in- 

Betterment  ■       ^,  ,  r  cc    i.\ 

crease  m   the   number  of  cars   ori   the 
Work  on  Cars  tracks  of  the  owning  road  and  a  corre- 

sponding increase  in  the  number  of  cars  of  otiier  roads  that 
are  undergoing  repairs  in  car  shops  all  over  the  country. 
This  has  caused  considerable  difficulty  in  keeping  up  the 
repairs  to  the  equipment.  While  such  trouble  will  be  lessened 
somewhat  now  that  the  roads  are  permitted  to  use  non- 
standard material  wherever  necessary  to  keep  cars  in  service, 
this  does  not  dispose  of  the  important  (juestion  of  preventing 
wasteful  repairing  of  weak  parts.  There  are  many  obsolete 
cars  now  in  service  which  the  roads  have  planned  to  rein- 
force; the  percentage  on  the  home  roads,  however,  is  so  small 
that  the  work  is  seriously  hampered.  It  is  impracticable  to 
attempt  to  have  foreign  lines  apply  betterments  to  cars,  so 
the  weak  parts  are  continued  in  service  and  replaced  at  fre- 
quent intervals. 

It  is  important  that  the  practice  of  repairing  in  kind 
j)arts  of  inadequate  strength  should  be  stopped,  as  it  is  a 
waste  of  both  labor  and  material.  Cars  with  short  draft  tim- 
bers especially  should  be  reinforced.  In  planning  the  work 
the  roads  should  take  account  of  the  small  number  of  cars 
that  are  on  the  tracks  of  the  owning  line,  and  instead  of 
trying  to  reinforce  all  the  cars  of  a  single  class  should  plan 
to  handle  some  of  the  cars  in  all  classes  that  need  strength- 
ening. It  is  the  usual  policy  to  carry  on  betterment  work 
at  only  a  few  of  the  larger  shops.  The  application  of  metal 
draft  arms  does  not  demand  special  equipment,  and  this  and 
other  reinforcing  work  should  be  carried  on  at  all  points 
where  it  can  be  handled,  in  order  that  the  maximum  possible 
number  of  cars  may  be  equipped.  It  would  afford  partial 
relief  from  the  present  conditions  if  the  roads  would  arrange 
that  whenever  possible  cars  with  short  draft  timbers  should 
be  sent  under  load  to  the  owning  line  or  a  direct  connection. 
If  the  car  supply  improves  materially  after  the  delivery  of 
the  equipment  now  on  order  it  might  even  prove  advisal)le  to 
have  such  cars  sent  to  the  owning  line  empty. 


tions  and  Tests  for  Materials  has  already  revised  the  speci- 
fications for  structural  steel,  stcd  i)latc  and  steel  sheets  for 
passenger  and  freight  cars,  increasing  the  ma.\imum  i)er- 
missil>le  >^uiphur  content  from  .05  to  .06  per  cent.  The  i)rin- 
cii)al  effect  of  sulphur  in  steel  is  to  reduce  the  strength  at 
high  temperatures,  and  as  these  ])arts  are  usually  worked 
cold  the  higher  projwrtion  does  not  seem  objectionable. 

It  is  j)robable  that  the  specifications  for  other  steel  pro- 
ducts used  by  the  railroad  will  be  changed  also.  The  Ameri- 
can Society  for  Testing  Materials,  which  includes  in  its 
membership  mr^ny  representatives  of  the  roads,  has  recom- 
mended that  the  sulphur  limit  on  all  steel  and  the  phosphorus 
limit  on  acid  steel  be  raised  by  .01  per  cent  in  about  forty 
specifications.  Among  the  materials  included  are  structural 
steel,  bar  steel  for  springs,  carbon  steel  and  alloy  steel  forg- 
ings,  wrought  steel  wheels  and  tires,  steel  castings,  lioiler 
tul)es  and  locomotive  axles.  Exceptions  have  been  made  in 
cases  where  the  change  might  prove  detrimental;  for  instance, 
the  allowable  sulphur  content  for  car  axles  has  not  been 
increa.'^ed  and  no  revision  was  made  in  the  chemical  rcnjuire- 
ments   for  locomotive   firebox,  boiler,  or  boiler  rivet  steel. 

The  intent  of  the  changes  in  these  specifications  is  not  to 
permit  the  manufacturers  to  include  greater  amounts  of  im- 
purities in  steel  products,  but  rather  to  reduce  the  percentage 
of  rejected  materials  during  the  war.  Arrangements  have 
been  made  for  keeping  a  record  of  the  service  secured  from 
material  bought  under  the  revised  specifications.  These 
statistics  will  serve  to  show  whether  the  higher  sulphur  and 
phosphorus  contents  prove  detrimental  to  the  material  under 
actual  service  conditions  and  should  furnish  valuable  infor- 
mation on  which  to  base  future  specifications. 


Higher  Sulphur 


For  several  years  the  standard  speci- 
fications for  chemical  analysis  of  steel 
•nd  Phosphorus  products  have  remained  practically  un- 
Limits  for  Steel  changed.  Conditions  in  the  steel  in- 
dustry are  now  so  critical  that  the  allowable  maximum  con- 
tents of  .sulphur  and  phosphorus  in  many  materials  are  being 
increased.  For  several  months  the  steel  manufacturers  have 
experienced  difficulty  in  complying  with  the  chemical  re- 
quirements of  existing  specifications  due  to  the  low  grade  of 
fuel  available  and  the  inability  to  obtain  ore  low  in  phos- 
phorus. Under  these  conditions  it  was  necessary  to  change 
the  specifications  or  reduce  the  output  of  the  mills.  With 
steel  in  great  demand,  a  decrease  in  the  production  would 
be  very  undesirable.  Manufacturers  have  contended  that 
slight  increases  in  the  sulphur  and  phosphorus  content  would 
not  impair  the  physical  properties  of  the  steel  and  laboratory 
tests  confirm  this  opinion. 

In  these  circumstances,  it  seemed  best  to  change  the  chemi- 
cal requirements.     The  M.  C.  B.  Committee  on  Specifica- 


Railroad  '^'^^  condition  of  the  railroads  in  Ger- 

_      ,.  .        .  manv  has  a  direct  effect  on  the  military 

Conditions  in  ^      '   j.\       r    ^\  i.  j    r        ^u  \ 

strength   of  the   country   and   for  that 

Germany  reason  is  of  considerable  importance  to 

the  United  States  and  her  Allies.  Of  the  many  conflicting 
accounts  reaching  us  from  the  Central  Powers  it  is  hard  to 
judge  which  are  true  and  which  are  false  reports  dissem- 
inated for  the  purpose  of  creating  the  impression  that  Ger- 
many is  on  the  verge  of  a  breakdown  and  thus  slowing  up 
the  military  program  of  the  Allies. 

This  country  has  seen  the  tremendous  burden  which  war 
puts  on  the  transportation  system.  Undoubtedly  the  Ger- 
man railroads  have  their  troubles  as  well.  We  hear  that 
there  is  difficulty  in  getting  enough  coal,  that  the  supply  of 
skilled  labor  is  inadequate  and  that  locomotives  and  cars 
cannot  be  kept  in  repair.  The  allied  airmen  have  added 
to  these  troubles  by  frequently  dropping  bombs  on  important 
railroad  centers.  It  seems  quite  certain  that  these  difficul- 
ties really  exist.  However,  the  majority  of  people  find  it 
ver\-  easy  to  believe  reports  which  picture  conditions  as  they 
desire  them  to  be,  and  it  is  highly  probable  that  many  of 
the  reports  of  a  breakdown  of  the  German  railways  that 
have  been  circulated  in  this  country  are  part  of  the  German 
})ropaganda.  Consider,  for  example,  the  reports  published 
repeatedly  during  the  past  two  years  that  the  proper  lubri- 
cants for  railroad  ecjuipment  could  not  be  secured  in  Ger- 
many, and  as  a  result  locomotives  needed  frequent  heavy  re- 
pairs and  train  'delays  were  greatly  increased  due  to  the 
prevalence  of  hotboxes.  According  to  the  testimony  of  Amer- 
icans who  were  in  Germany  up  to  the  time  when  this  country 
entered  the  war,  the  shortage  of  lubricants  at  that  time  had 
scarcely  affected  even  the  non-essential  industries.  It  is  im- 
probable that  such  plants  would  be  allowed  to  use  any  oil 
if  the  railroads  were  not  assured  of  an  ample  supply.  Since 
then  the  Germans  have  had  an  opportunity  to  rebuild  the 
refining  plants  in  the  Roumanian  oil  fields,  yet  reports  of 
the  shortage  of  lubricants  continue. 
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There  are  many  indications  that  German  rolling  stock  is 
not  in  such  bad  condition  as  has  been  represented.  While 
no  operating  statistics  are  available  we  know  that  the  receipts 
of  the  German  railways  for  the  first  nine  months  of  1917 
exceeded  those  for  the  corresponding  period  of  1916  by  30 
per  cent  on  passenger  traffic  and  5  per  cent  on  freight.  Be- 
fore the  war  Germany  did  a  large  export  business  in  railroad 
supplies  of  all  kinds,  and  that  the  plants  she  possesses  are 
capable  of  taking  care  of  the  requirements  of  the  German 
railway  system  seems  evident  from  the  fact  that  the  Germans 
are  now  building  two  railways  in  Finland  and  have  started 
deliveries  on  30  locomotives  and  a  considerable  tonnage  of 
rails  ordered  by  the  railroads  of  Sweden.  The  only  logical 
conclusion  that  can  be  drawn  from  these  facts  is  that  there 
is  little  prospect  of  a  breakdown  of  the  German  industrial 
system.  We  must  win  by  force  of  arms.  Every  railroad  man 
in  this  country  should  realize  that  by  doing  his  work  well 
lie  will  help  to  speed  the  day  of  victory  for  the  United  States 
and  her  Allies. 


The  Steam  ^^^    railroad    men    realize    the    large 

„  »•       i-        proportion    of   steam   generated    on   a 

Consumption  of  i  .  •        ^i.    ^    -  5   u      xi.  -i 

locomotive  that  is  used  by  the  auxil- 
Auxiliaries  iaries.      In    freight   service   the   steam 

supjjlied  to  the  air  compressor  alone  is  often  as  much  as  ten 
IXT  cent  of  that  which  goes  to  the  cylinders.  Add  to  this 
the  steam  used  by  the  headlight  and  the  blower  and  that 
wasted  through  the  safety  valve  and  by  steam  leaks  at  valve 
stems  and  piston  rods  and  the  total  will  amount  to  as  much 
as  fifteen  per  cent  of  the  steam  used  in  pulling  the  train. 
In  passenger  service  the  amount  of  steam  used  by  the  air 
compressor  is  not  as  great,  proportionately,  as  in  freight 
service,  but  during  the  winter  the  steam  used  to  heat  the 
cars  brings  the  percentage  used  elsewhere  than  in  the  cylin- 
ders to  a  high  figure,  often  over  twenty  per  cent. 

\\'hile  great  care  is  taken  to  prevent  losses  in  the  valves 
and  cylinders,  little  attention  is  paid  to  the  condition  of  the 
numerous  devices  on  the  locomotive  that  are  constantly  using 
steam.  The  air  compressor  is  subjected  to  more  abuse  than 
any  other  machine  of  equal  importance.  Compressors  with 
efficient  strainers  and  proper  lubricating  devices  are  the  ex- 
ceptions rather  than  the  rule.  It  is  unreasonable  to  expect 
an  appliance  that  is  given  so  little  attention  to  use  steam 
economically.  The  safety  valves  are  a  part  of  the  locomotive 
equipment  that  most  railroad  men  consider  should  go  from 
one  shopping  to  another  without  attention.  Ver}'  often  such 
a  record  is  made,  but  how  much  fuel  is  wasted  through  safety 
valves  that  start  to  leak  five  or  ten  pounds  l^elow  the  pressure 
for  which  they  are  set,  or  that  when  once  open  continue  to 
blow  out  a  small  amount  of  steam  until  the  pressure  has 
fallen  considerably  below  the  point  at  w'hich  they  should  seat. 
Such  defects  should  receive  prompt  attention,  but  there  is 
always  a  tendency  to  regard  them  as  scarcely  worthy  of 
notice. 

To  appreciate  the  effect  of  a  saving  in  the  steam  used  by 
the  auxiliaries  the  resulting  increase  in  hauling  capacity 
should  be  considered.  Only  fifty  to  sixty-five  per  cent  of  the 
power  developed  in  the  cylinders  is  delivered  at  the  drawbar 
under  ordinary  conditions.  Thus,  if  the  steam  saved  by 
these  minor  economies  amounts  to  five  per  cent  of  that  used 
by  the  cylinders,  instead  of  adding  five  per  cent  to  the  hauling 
capacity  it  will  increase  the  capacity  nearly  ten  per  cent. 
Similarly  if  the  saving  is  not  utilized  in  hauling  greater 
tonnage  it  will  reduce  the  amount  of  coal  burned  and  lower 
the  rate  of  combustion,  and  this  in  turn  will  decrease  the 
coal  consumption  per  pound  of  water  evaporated,  resulting 
in  cumulative  savings. 

The  importance  of  economy  in  the  use  of  fuel  has  been 
emphasized  during  the  past  year  as  it  never  has  been  before. 
No  saving  is  too  great  to  strive  for  and  none  too  small  to 


deserve  consideration.  A  great  deal  of  attention  is  being 
paid  to  the  economical  generation  of  steam  in  the  boiler  and 
its  utilization  in  the  cylinders,  and  rightly  so.  It  is  here, 
beyond  a  doubt,  that  the  greatest  field  for  economy  lies. 
However,  the  steam  consumed  by  the  auxiliaries  is  by  no 
means  a  negligible  amount  and  it  should  also  l)e  given  its 
share  of  attention. 


NEW   BOOKS 

Fuel  F.conom\  in  the  Ohcration  of  Hand  Fired  Power  Plants.  Edited  by 
the  research  staff  of  the  EngineeririR  Experiment  Station  of  the  Uni- 
versity of  Illinois.  Illustrated,  90  pages,  6  in.  by  9  in.  Bound  in 
paper.  Pnhlished  hy  the  Engineering  Experiment  Station  of  the  Uni- 
versity   -)f    niin-'iis,    Urbana,    111. 

The  average  small  power  plant  is  an  inefficient  unit  and 
can  save  1 5  per  cent  of  its  fuel  by  the  exercise  of  greater  care 
in  equipment  and  operation.  To  show  how  this  is  possible 
the  Engineering  Experiment  Station  of  the  University  of  Illi- 
nois has  issued  Circular  No.  7,  entitled  Fuel  Economy  in  the 
Operation  of  Hand  Fired  Power  Plants.  It  presents  to  man- 
agers, superintendents,  engineers  and  firemen  suggestions 
that  will  help  them  in  determining  the  properties  and  char- 
acteristics of  the  coal  purchased  and  in  effecting  greater 
economy  in  its  ui^e.  The  features  of  installation  essential  to 
the  proper  combustion  of  fuel  are  discussed,  the  practice  to 
be  observed  in  the  operation  of  the  plant  is  outlined,  and  the 
employment  of  simple  devices  for  indicating  conditions  of 
operation  is  described.  A  limited  supply  of  copies  of  this 
publication  is  available  for  free  distribution. 


The  Cost  of  Power.  By  Gerald  B.  Gould,  M.A.,  and  Carleton  W.  Hubbard, 
B.S.  125  papes,  4l4  in.  by  6l4  in.,  illustrated,  bound  in  leather,  pub- 
lished by  the  Fuel  Engineering  Company  of  New  York.     Price  $2. 

This  manual  was  originally  written  for  private  distributitm 
among  about  200  manufacturers  and  is  the  result  of  their 
co-operative  efforts  to  eliminate  guesswork  methods  in  the 
selection  and  purchase  of  coal,  and  the  development  of 
power.  By  comparing  the  combined  experience  of  these 
coal  users  in  the  purchase  and  use  of  nearly  $50,000,000 
worth  of  coal,  the  attempt  is  made  to  reduce  the  problem  to 
basic  principles.  All  of  the  plans  and  theories  advanced 
have  been  tested  in  actual  use,  and  each  fact  given  has  been 
verified  by  a  large  number  of  observations.  In  the  form 
presented  the  book  has  been  planned  to  fill  the  need  of  busi- 
ness men  who  have  not  had  an  opportunity  to  study  the 
broader  aspects  of  heat  and  power  problems;  its  object  is  to 
supplement  the  reader's  knowledge  with  a  detailed  analysis 
of  the  experience  of  many  users  of  coal  and  makers  of  power. 


Proceedings  of  the  Tnternationnl  Railmav  General  Foremen's  Association. 
104  pages,  illustrated.  6  in.  by  9  in.,  bound  in  paper.  Published  by 
the    association.    William    Hall,    secretary,    1061    West    Wabash    avenut, 

Winona,    Minr. 

Although  the  General  Foremen's  Association  held  no  conven- 
tion in  1917,  a  successful  effort  was  made  to  give  the  mem- 
bers of  the  association  as  much  benefit  from  the  organization 
as  possible.  The  pre-determined  papers  and  reports  were 
written  and  advance  copies  were  sent  to  the  members.  The 
official  proceedings  contains  these  papers,  together  with  many 
written  discussions  on  them  submitted  by  various  mem- 
bers of  the  association.  The  important  subjects  discussed 
include  Engine  Failures,  Causes  and  Responsibilities, 
Methods  of  Meeting  the  Requirements  of  Federal  Inspection 
Laws,  Alinement  of  Locomotive  Parts  to  Give  Maximum 
Service  with  Minimum  Wear,  and  ^^^^at  Interest  Has  the 
Locomotive  Foremen  with  Car  Department  Matters. 

The  association  is  to  be  congratulated  upon  the  fact  that 
even  though  no  convention  was  held,  the  members  of  the 
association  have  received  something  that  will  ]>e  of  assist- 
ance to  them  in  their  work. 


First  Standard  Locomotive  to  Be  Completed  for  the  Railroad  Administration 


First  U.  S.  Standard  Locomotive 

Light  Mikado  Type  Built  by  the  Baldwin  Locomotive 
Works,  in  Service  on  the  Baltimore  &  Ohio 


THE  first  locomotive  of  the  Railroad  Administration's 
order  of  standard  locomotives  placed  with  the  builders 
on  April  30,  was  completed  on  July  1,  by  the  Baldwin 
Locomotive  Works.  Tliis  locomotive  is  of  the  light  Mikado 
type,  the  specifications  for  which  call  for  55,000-lb.  driving 
axle  loads,  and  has  been  placed  in  service  on  the  Baltimore 
&  Ohio.  , 

The  orders  for  standard  locomotives  first  placed  by  the 
Railroad  Administration  totaled  1,025.  Later  orders  for  390 
locomotives  brought  the  total  up  to  1,415,  of  which  575  are 
light  Mikados.     This  is  by  far  the  largest  number  of  any 


dome  is  extended  to  form  the  inside  welt  strip  of  this  seam. 
The  longitudinal  seams  of  the  conical  and  front  courses  are 
at  the  right  and  on  the  top  center  line  of  the  boiler,  respec- 
tively.   These  seams  are  all  welded  at  the  ends. 

On  the  basis  of  Cole's  ratios,  the  boiler  capacity  rating  is 
practically  96  per  cent  of  the  cylinder  requirements  in  re- 
spect to  the  heating  surfaces,  and  slightly  over  100  per  cent 
in  respect  to  the  grate  area.  The  tubes  are  2^4  in.  in  diam- 
eter and  19  ft.  long  over  the  tube  sheet,  the  ratio  of  the 
diameter  to  the  length  of  tubes  being  about  one  to  100.  The 
firebox  includes  a  combustion  chamber  24  in.  long  and  is 


Boiler  of  the  Railroad  Administration  Standard  Light  Mikado  Type  Locomotive 


type  ordered;  the  next  largest  group  is  the  heavy  Mikado 
type,  of  which  157  are  to  be  built. 

The  design  of  the  light  Mikado  type  locomotive  is  straight- 
forward throughout,  with  nothing  of  an  unusual  nature 
cither  in  the  general  design  or  the  details  of  construction. 
The  locomotive  has  a  total  weight  of  290,800  lb.,  of  which 
221,500  lb.  are  on  the  drivers,  and  it  exerts  a  starting  tractive 
effort  of  54,600  lb. 

The  boiler  is  of  the  conical  wagon  top  type,  78  in.  in 
diameter  over  the  first  course  and  increasing  to  90  in.  in  out- 
side diameter  at  the  dome  course.  The  longitudinal  seam  of 
the  dome  course  is  on  the  left  hand  side  of  the  center  line, 
and  the  reinforcing  pad  on  the  inside  of  the  shell  under  the 


fitted  with  a  Security  arch.  The  boiler  includes  the  Loco- 
motive Superheater  Company's  Type  A  superheater  with  40 
units  and  is  fired  by  a  Duplex  stoker.  It  is  fitted  with  a 
Shoemaker  fire-door. 

The  ash  pan  has  three  center  hoppers  with  swinging  drop 
bottoms.  The  opening  under  the  mud  ring  is  5^  in.  wide. 
The  grates  are  operated  by  a  Franklin  grate  shaker. 

The  frames  are  of  cast  steel,  6  in.  wide,  with  a  single  in- 
tegral front  rail.  The  top  rail  is  65^8  in.  deep  over  the 
pedestal  and  is  5? 8  in.  deep  at  the  smallest  section.  The 
depth  of  the  lower  rails  at  the  smallest  section  is  4  in.  The 
taper  of  the  pedestal  jaws  and  binder  lugs  is  one  in  twelve. 
The  front  rail  under  the  cylinders  is  9^  in.  deep  and  the 
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section  is  reduced  to  S' j  in.  wide  by  10  in.  deep  where  the 
front  deck  plate  is  attached.  The  trailer  frames  are  cast  in 
one  piece  with  the  trailer  fulcrum  pin  bracket,  the  equalizer 
brackets  and  the  rear  deck  plate.  This  casting  is  attached 
to  the  main  frames  with  fourteen  134-'^-  bolts  on  each  side. 
The  pedestal  hinders  are  of  the  usual  type,  each  held  in  place 
by  four  1 3/2 -in.  bolts. 

Vertical  cast  steel  frame  cross-ties  are  applied  to  the  front 
legs  of  the  forward  driving-wheel  {pedestals  and  to  the  rear 
legs  of  the  second  and  third  pedestals.  The  forward  brace 
includes  an  extension  at  the  bottom,  which  is  bolted  to  the 
lower  frame  rails  just  behind  the  cylinders.  This  carries  the 
pivot  for  the  front  engine  truck  and  the  driving  brake  lever 
fulcrums.  The  top  rails  are  further  secured  by  cast-steel 
deck  braces,  which  extend  across  the  frames  between  the  first 
and  second,  and  the  third  and  fourth  pairs  of  driving  wheels. 

The  cylinders  and  valve  chambers  are  fitted  with  gun-iron 
bushings.  The  pistons  are  steel  of  single  plate  dished  sec- 
tion. The  piston  valves  are  of  the  built  up  type,  with  a 
cast-iron  body,  fitted  with  gun-iron  bull  rings  and  packing 
rings  and  cast-steel  followers.  King  type  packing  is  used 
in  the  piston  rod  and  valve  stem  glands.  The  crossheads 
have  cast-steel  bodies,  to  which  are  bolted  Hunt-Spiller  gun- 
iron  wearing  shoes.     Steam  distribution  is  controlled  by  the 
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Sections  Through  the   Firebox   and    Combustion   Chamber 

Walschaert  valve  gear,  to  which  is  fitted  a  Ragonnet  power 
reverse  gear. 

Cast-steel  driving  boxes,  fitted  with  Elvin  grease  cellars, 
are  used  throughout,  all  having  journal  bearings  13  in.  in 
length.  The  journals  on  the  main  axle  are  11  in.  in  diam- 
eter, while  the  others  are  10  in.  in  diameter.  The  driving 
wheels  are  fitted  with  brass  hub  liners. 

The  leading  truck  is  of  the  Economy  constant  resistance 
type  and  the  Hodges  trailing  truck  is  used. 

The  tender  has  a  Commonwealth  steel  frame.  The  frame 
casting  includes  the  front  drawbar  pocket  and  the  rear  draft 
sills,  as  well  as  the  truck  center  plates.  The  tank  is  of  the 
usual  typ«  of  construction,  the  comers  being  formed  by 
2y^-m.rby  2.y2-in.  angles.     The  bottom  and  top  plates  are 


5/16  in.  in  thickness,  while  the  sides  and  ends  are  %  in 
thick.     The  tank  manhole  is  18  in.  wide  by  8  ft.  in  lengtli 
across   the   tank.      This   great   length   materially    facilitate^ 
spotting  of  the  locomotive  at  water  plugs. 

The  tender  is  carried  on  four-wheel  trucks  with  cast-steel 
side  frames  and  bolsters  fitted  with  elliptic  springs.  The 
wheels  are  rolled  steel,  3.>  in.  in  diameter  and  are  mounted 
on  axles  having  6-in.  by  11 -in.  journals. 

The  specialties  include  Everlasting  blow-off  valves,  2-in. 
Consolidated  safety  valves,  Ashcroft  gages,  1^-in.  Barcn 
blower  valve  fitting,  Nathan  non-lifting  injectors,  Franklin 
ball  joints  and  Radial  buffer  and  Unit  safety  bar  between 
the  engine  and  tender. 

The  principal  data  and  dimensions  follow: 

(icncrol    I>ata 

Cage   4  ft.  Sl'i  in. 

."Service    Freight 

Fuel    Bit.    coal 

Tractive   effort 54,600  lb. 

Weight   in   working   order 290,800  lb. 

Weight    on    drivers 22 1 ,500  lb. 

Weight  on  leading  truck 20,200  lb. 

Weight   on   trailing   truck 49,100  lb. 

Weight  of  engine  and  tender  in  working  order,  approx 462,800  lb. 

Wheel    base,    driving 16  ft.   9  in. 

Wheel    base,    total 36  ft.   1  in. 

Wheel  base,  engine  and  tender 71  ft.  4J4  in. 

Ratios 

Weight  on  drivers  -f-  tractive  effort 4.0 

Total  weight  -r-  tractive  effort 5.3 

Tractive  effort  X  diam.  drivers  ■—  equivalent  heating  surface* 730.9 

Equivalent  heating  surface*   -f-   grate  area 70.6 

Firebox  heating  surface  -^  equivalent  heating  surface,*  per  cent 6.1 

Weight  on  drivers  -f-  equivalent  heating  surface* 47.0 

Total  weight  -f-  equivalent  heating  surface* 61.8 

Volume  both  cylinders 18.4  cu.  ft. 

Equivalent  heating  surface*  -=-  vol.  cylinders 255.3 

Grate   area    -i-   vol.   cylinders 3.6 

Cylinders 

Kind   Simple 

Diameter  and  stroke 26  in.  by  30  in. 

Vah-es 

Kind     Piston 

Diameter    14  in. 

Greatest  travel   7  in. 

Steam    lap    i  ;^  in. 

Exhaust   clearance    Gin. 

Lead 3/16  in. 

Wheels 

Driving,  diameter  over  tires 63  in. 

Driving,  thickness  of  tires 3}/^  in. 

Driving  journals,  main,  diameter  and  length 11   in.  by   13  in. 

Driving  journals,  others,  diameter  and  length 10  in.  by  13  in. 

Engine  truck  wheels,  diameter 33  in. 

Engine  truck,  journals 6'/3  in.  by  12  in. 

Trailing  truck  wheels,  diameter 43  in. 

Trailing  truck,  journals 9  in.  jjy  14  in. 

Boiler 

Style    Conical   wagon-top 

Working  pressure 200  lb.    per  sq.  in. 

Outside   diameter   of   first   ring 78  in. 

Firebox,  length  and  width 114^  in.  by  84^  in. 

Firebox  plates,  thickness Tube,    '/i   in.;   crown,   sides  and  back,   f^  in. 

Firebox,  water  space Front,  6  in.;  sides  and  bacic,  5  in. 

Tubes,   number  and   outside   diameter 216 — 2%   in. 

Flues,  number  and  outside  diameter 40 — 5H  '"• 

Tubes  and  flues,  length 19  ft. 

Heating  surface,   tubes  and   flues 3,497  sq.  ft. 

Heating  surface,  firebox,  including  arch  tubes 286  sq.  ft. 

Heating    surface,    total 3,783   sq.  ft. 

Superheater   heating   surface 882  sq.  ft. 

Equivalent  heating  surface* 4,706  sq.  ft. 

Grate    area    66.7  sq.  ft. 

Tender 

Tank    Water  bottom 

Frame     Cast    steel 

Weight,  approximate   172,000  lb. 

Wheels,   diameter    33  in. 

Journals,  diameter  and  length 6  in.   by    11   in. 

Water    capacity    10,000    gal. 

Coal   capacity    16   tons 

*  Equivalent  heating  surface  ^  total  evaporative  heating  surface  -|-  IS 
times  the  superheating  surface. 


Electric  Locomotives  Built  in  South  MANCHtmiA.— 
The  50-ton  electric  locomotives  for  use  by  the  Fushun  col- 
lieries are  the  first  built  at  the  South  Manchuria  Railroad 
shops.  They  are  of  standard  gage.  Each  is  designed  to 
haul  580-ton  trains  at  a  speed  of  12.9  miles  per  hour,  on  the 
level,  straight  track,  exclusive  of  the  locomotive.  The  trolley 
voltage  is  1,200.  ,  The^'are  of  the  two-bogie  type,  each  boge 
carrying  a  12S-hp.  motor. 


Drafting  Modern  Locomotives 

N.  &  W.  Tests;  a  Comparison  of  the  Best  Results 
with  the  Various  Nozzle   and  Stack  Arrangements 

BY  H.  W.  CODDINGTON 

'J^^     Engineer  of  Tests,  Norfolk  &  Western,  Roanoke,  V«. 


PART  III* 


THE  results  obtained  from  the  annular  nozzles  constructed 
on  a  14-in.  diameter  circle  led  to  still  further  develop- 
ments, and  an  annular  nozzle  conforming  to  a  16-in. 
diameter  circle  was  designed,  as  the  results  with  the  nozzles 
constructed  on  a  14-in.  diameter  circle  did  not  indicate  that 
any  limiting  conditions  in  diameter  had  been  reached.  This 
nozzle,  which  is  designated  as  waffle  iron  nozzle,  style  A-S,  is 
shown  as  Fig.  14.  It  was  tested  out  in  runs  No.  54-55  with  a 
22-in.  diameter  stack  and  a  26^-in.  inside  extension.  In 
this  size  of  stack,  the  exhaust  column  missed  the  stack  at 
the  top  by  an  average  distance  of  3/16  in.,  though  closely 


/^nsCT  •  44  ?6     (Approt  Bquif.  fo  7g  Oiam.  Circle)       Secfion  A-B. 

Fig.    14— Waffle    Iron    Nozzle   A-5 


Stefion  C-D. 


hugging  the  walls  of  the  stack  for  the  upper  half  of  its 
passage.  The  exhaust  stack  diagram  for  this  combination 
is  shown  in  Fig.  15.  The  draft  conditions  were  not  nearly 
so  favorable  as  those  obtained  from  either  waffle  iron  nozzle, 
style  A-3,  or  plain  annular  nozzle,  style  A-4a,  and  the  draft 
efficiency  of  0.040  was  much  lower.  This  nozzle  was  later 
tried  with  a  20-in.  diameter  stack  in  runs  No.  64-65.  While 
the  exhaust  filled  the  stack  at  an  average  distance  from  the 
top  of  42 J^  in.,  no  improvement  in  draft  condition  was 
observed.  The  draft  efficiency  was  identical  with  that  ob- 
tained from  the  same  nozzle  when  used  with  a  22-in.  diam- 
eter stack.  The  exhaust  stack  diagram  for  this  nozzle  with 
the  20-in.  stack,  is  shown  in  Fig.  16. 

In  a  further  effort  to  find  the  proper  stack  to  combine 
with  nozzle  style  A-5,  a  26-in.  diameter  stack  with  a  26^^- 
in.  inside  extension  was  applied.  This  combination  was 
tested  out  in  runs  No.  47-49  and  while  no  better  draft  con- 
ditions were  obtained,  there  was  a  slight  reduction  in  ex- 
haust pressure  which  resulted  in  increasing  the  draft  effi- 
ciency to  0.045.  The  average  speed  of  these  runs  was 
slightly  below  normal,  which  may  have  been  an  influencing 
factor  in  reducing  the  exhaust  pressure  and  consequently 
improving  the  item  of  draft  efficiency.  The  exhaust  stack 
diagram  for  the  combination  used  in  runs  No.  47-49  is 
shown  in  Fig.  17.  With  this  combination,  it  will  be  noticed 
that  the  exhaust  was  clearing  the  stack,  entirely  missing  it 

*For  preceding  articles  see  Railav    Methanical   Engineer    for  June,  1918, 
page  331,  and  July,  1918.  page  387. 


at  the  top  by  an  average  distance  of  2^   in.   for  the  two 
runs. 

A  plain  annular  nozzle  was  constructed,  designed  on  the 
lines  of  a  16-in.  circle  and  conforming  to  waffle  iron  nozzle 
style  A-5,  except  for  the  shape  of  the  ports.  In  the  style 
A-5  nozzle,  the  total  length  of  the  exhaust  ports  was  6^ 
in.,  while  in  the  style  A-6  nozzle  the  length  was  5^2  in. 
The  latter  nozzle  is  shown  in  Fig.  18.  It  was  tried  with 
three  different  sizes  of  stacks.  Run  No.  66  was  made  with 
in  Fig.  16.  Runs  No.  52-53  were  made  with  a  22-in.  stack. 
This  resulted  in  some  improvement  in  the  draft  production 
a  20-in.  stack  with  no  indication  of  increased  draft  or  effi- 
ciency. The  exhaust  stack  diagram  for  this  run  is  shown 
as  well  as  a  slight  improvement  in  the  draft  efficiency,  which 
was  0.042.  The  exhaust  stack  diagram,  Fig.  15,  shows 
that  the  exhaust  was  missing  the  stack  entirely  and  cleared 
it  at  the  top  by  an  average  distance  of  2  1/16  in.  A  26-in. 
stack  was  applied  for  runs  No.  50-51.  The  draft  was  not 
as  high  as  that  produced  with  the  22-in.  stack,  although 
the  draft  efficiency  was  0.001  higher  due  to  a  slight  reduc- 
tion in  exhaust  pressure.  By  referring  to  Fig.  17  it  will  be 
observed  that  the  exhaust  for  these  runs  was  clearing  the 
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Fig.   15 — Exhaust   Stacic   Diagrams  for   Runs  52,  53,  54  and   55 

stack  and  missing  it  at  the  top  by  an  average  distance  of 
4^  in.  These  results  appear  to  contradict  what  has  been 
observed  in  previous  combinations;  i.  e.,  that  a  better  draft 
condition  is  produced  when  the  jet  strikes  well  down  in  the 
stack.  The  latter  condition  prevailed,  however,  within  the 
range  of  possible  improvement  in  draft  performance  and 
may  be  considered  as  a  law  which  obtains  within  that  range, 
although  it  does  not  appear  to  apply  strictly  to  the  com- 
binations when  nozzles  constructed  upon  a  16-in.  diameter 
circle  were  used. 

In  comparing  the  results  obtained  from  waffle  iron  nozzle 
style  A-5  and  plain  annular  nozzle  style  A-6,  it  is  noticed 
that  the  plain  annular  nozzle  did  not  show  as  high  a  degree 
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of  efficiency  as  the  waffle  iron  nozzle,  although  the  differ- 
ence is  only  slight.  The  highest  draft  efficiency  with  the 
style  A-5  nozzle  was  0.045,  while  the  highest  obtained  with 
the  style  A-6  nozzle  was  0.04.>. 

Since  nozzle   style  A-5   did   not   properly   fill   the   26-in. 


IV^"^*'' 


^unM>.$6 


is  shown  in  F'ig.  19.  It  was  tried  with  a  26-in.  stack  and 
a  263^-in.  inside  e.xtension  in  runs  No.  56-57.  A  draft 
of  10.75  in.  of  water  was  obtained  with  a  draft  efficiency 
of  0.046,  which  shows  considerable  improvement  in  the 
draft  over  that  obtained  in  runs  No.  47-49  with  the  styk 

,»,    KunNo.SI 
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Fig.    16 — Exhaust  Stack   Diagrams  for   Runs  64,  65  and   66 


V  Top  of  NozZi 


Fig.  17 — Exhaust  Stack   Diagrams  for  Runs  47,  49,  50,  51,  56  and  57 


diameter  stack,  the  outside  circular  edges  of  the  ports  were      A-5   nozzle,  although   the  draft  efficiency  is  only  increased 
chamfered  to  an  angle  of  7  deg.   from  a  horizontal  plane     by  0.001.     The  exhaust  stack  diagram  for  runs  No.  56-57 


Table 

III    Comparison  <if  I 

Voz/i.E  Styles 

AND  Sizes 

OF  Stack.s 

Stack 

X..zzlc 

1 

f 

— .' 

.- — ^ 



— '■ —    . 

, 

I'rL-s.sure. 

Draft 

,   in.    water 

i  Kxliaust 

I.i-iijttli 

Act"!  or 

Stvie 

Ih.  per 

sq.  HI. 

jet  striking. 

f'~ 

■> 

ami  (liani. 
bridyjc 

nack 

of  baffle 

t  Draft 
efficiency 

in.  from 
top  of  stk. 

Run  Xo. 

Diani. 

,  in.   sion,  in. 

diam.,  in. 

Area 

Speed.  M.  P. 

H.    Boiler 

Kxliaust 

Front  end 

I-'i  rebox 

1 

) 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

5 

18 

26;j 

7 'A 

S  none 

44.  IS 

25.7 

170.0 

6.50 

6.10 

4.97 

1.34 

.034 

21  !4 

21-22 

i-> 

26 'i 

7J/- 

.\  1 

44.38 

33.5 

193.8 

8.13 

10.39 

8.63 

1.68 

.046 

297^ 

23 

26 

26V2 

7'/2 

.\-l 

44.38 

30.0 

lOl.O 

6.17 

8.31 

7.04 

1.25 

.048 

—       V2 

26-27--'8 

26  .*^trt. 

26'/, 

7!i 

A-1 

44.38 

31.0 

194.6 

6.00 

7.95 

6.49 

1.25 

.048 

3H 

39-40* 

24 

26^4 

7 '6 

\-2 

44.39 

32.1 

197.4 

6.97 

10.15 

8.56 

1.59 

.052 

39^ 

41-4_'* 

24 

26  !4 

7V2 

A-3 

44.3J 

32.1 

192.1 

7.57 

11.52 

9.51 

1.57 

.055 

35  7/16 

■68-60 

24 

26 '/i 

7Vj 

A3 

44.32 

31.8 

199.5 

8.12 

11.94 

9.77 

1.58 

.053 

39  f« 

4.<* 

2  A 

>6'/' 

7V2 

A-4 

44.22 

32.1 

200.0 

9.29 

11.70 

9.64 

2.11 

.045 

35  9/16 

3'2-73» 

24 

26'/2 

IVi 

A-4a 

44.23 

32.0 

200. 1 

9.00 

12.79 

10.50 

2.04 

.051 

357^ 

64-65 

20 

26  "/i 

7'/. 

A-5 

44.26 

31.9 

195.7 

7.90 

8.77 

7.39 

1.51 

.040 

42J^ 

54-55 

■>■> 

26!.i 

7V2 

A-5 

44.26 

31.9 

195.3 

8.77 

9.74 

8.24 

1.74 

.040 

—       3/16 

47-49 

26 

261/2 

7Vi 

A-5 

44.26 

29.9 

194.2 

7.01 

8.79 

7.36 

1.70 

.045 

—  2'A 

66 

20 

26'A 

7y, 

A6 

44.32 

31.6 

196.1 

9.07 

9.91 

8.37 

1.54 

.039 

—       3/16 

•>'•   53 

?> 

26yi 

7Vi 

A6 

44.32 

32.0 

196.8 

8.79 

10.20 

8.50 

1.69 

.042 

—  2   1/16 

■=0-51 

26 

2656 

7'/i 

A6 

44.32 

31.2 

195.8 

7.72 

9.29 

7.85 

1.74 

.043 

—  47^ 

S6-57 

26 

26V. 

7'i 

A-8 

44. 1  2 

31.3 

197.0 

8.38 

10.75 

8.96 

1.70 

.046 

41    5/16 

58_59_60 

26 

26V2 

7Va 

A-9 

47.35 

30.4 

195.0 

6.16 

7.87 

6.72 

1.45 

.046 

—      V2 

61-62 

26 

261/2 

7?4 

A- 10 

47.12 

30.2 

195.8 

5.36 

7.65 

6.58 

1.47 

.051 

-   lii 

*  Flare    of    -itack    increased    on    these    r'ins. 

X  l^xhanst  ini^sinij  tlie  top  tif  tl'.e  stack  is  indicated  by  negative  values. 


t  Draft  cflTiciency  ec|uals  draft  in  pounds  divided  by  exhaust  pressure. 


Table   IV — Comparison   of   Nozzle  Styles  and  Sizes  of  Stacks 


Per  cent  total  draft  re<iuired 


Run  No. 

1 

5 

21-22 

23 

26-27-28 

39-40 

41-42 

68-69 

43 
72-73 
64-65 
54-55 
47-49 

66 
52-53 
50-51 
56-57 
58-59-60 
61-62 


Runnintt 
time.  hrs. 

IS 

.57 
.39 
.45 
.42 
.42 
.42 
.40 
.42 
.40 
.41 
.40 
.44 
.40 
.39 
.42 
.41 
.43 
.42 


Train 

A. 


No.  cars 


15 


IS 


16 

16 
10 
11 

12 
15 
14 
14 
14 
14 
14 
13 

and 
14 
14 
14 
14 

and 
14 


14 


14 


Tons 

17 

618.2 
605.1 
637.4 
640.1 
628.2 
629.7 
635.2 
653.1 
635.2 
624.1 
634.8 
632.2 
624.1 
627.6 
628.0 
634.8 
632.7 
611.5 


Under 
diaphragm 

18 

18.5 
16.9 
15.3 
18.3 
15.7 
17.4 
18.2 
17.6 
17.8 
15.6 
15.4 
16.2 
15.6 
16.7 
IS.S 
16.6 
14.6 
13.9 


Throujih 
tubes 

19 

59.5 
66.8 
69.7 
65.8 
68.7 
69.0 
68.6 
64.4 
66.2 
67.1 
66.8 
64.5 
68.9 
66.7 
6S.7 
67.6 
66.9 
66.9 


Through 
fire 


N'acuiim  between  nozzle  jiorts. 
in.  water  (see  I'is.  18) 


20 
22.0 
16.3 
15.0 
15.9 
15.6 
13.6 
13.2 
18.0 
16.0 
17.3 
17.8 
19.3 
15.5 
16.6 
18.8 
15.8 
18.5 
19.2 


21 


22.41 

18.71 

17.36 

22.89 

20.08 

11.15 

10.77 

9.21 

8.53 

9.90 

9.35 

12.12 

7.76 

7.66 


n 

■>  > 


24.83 
18.33 
19.59 
31.62 
20.76 
15.04 
12.42 
11.87 
10.86 
12.03 
10.67 
14.55 
9.83 
10.77 


ujrts. 

Water 

^  Kquiv.  evap 

Tern  ).. 

per  sq.  ft. 

c 

Pounds 

deg.  F. 

h.  s.  per  hr. 

23 

24 

25 

26 

22'.956 

S2!6 

i4!59 

..... 

23,925 

52.5 

13.32 

. 

21.958 

60.7 

12.92 

19.21 

22,975 

64.0 

13.41 

16.63 

23.125 

64.0 

13.50 

20.47 

23.025 

69.0 

14.25 

24.44 

22.650 

63.0 

13.40 

19.69 

20,963 

69.3 

12.96 

13.58 

22,425 

69.5 

13.54 

10.77 

23.238 

66.5 

14.23 

8.98 

22,938 

69.5 

12.88 

10.67 

22,175 

70.0 

13.70 

10.28 

21,700 

69.8 

13.58 

9.35 

21,788 

69.0 

12.83 

13.29 

23,200 

68.0 

13.84 

8.99 

21,367 

66.8 

12.45 

9.80 

21.300 

66.3 

12.43 

and    the    inside    walls    of    the    ports    were    directed    out-  is  shown  as  a  part  of  Fig.  17,  from  which  it  is  observed 

ward  to  the  same  extent  in  order  to  give  more  flare  to  the  that  the  exhaust  is  striking  well  down  in  the  lower  portion 

exhau.^^t  jet.  °^  ^^  stack,  at  a  point  41   5/16  in.  from  the  top.     Here, 

The  nozzle  thus  altered  was  designated  as  style  A-8  and  again,  is  an  exhibition  of  improved  draft  obtained  by  cauf- 
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ing  the  exhaust  jet  to  strike  well  down  in  the  stack  instead  with   those   presented    in   Table    III,   there   being    included 

of  passing  out   without   coming   in  contact   with  the   stack  certain  items  which  are  necessarj-  for  a  completion  of  the 

walls,  as  was  the  case  when  the  nozzle  A-5   was  used  in  operating  record,  but  to  which  attention  need  not  be  espe- 

runs  No.  47-49.  cially  directed.     It  might  be  of  interest  to  call  attention  to 

Nozzles  style  A-9  and  style  A-10,  shown  in  Figs.  20  and  items  No.  21,  22,  and  23,  which  show  the  average  vacuum 


Table  V— S 

U  M.MARY 

OF  Best  Results 

Compared 

WITH  Original  .Arrangement 

Stack 

Nozzle 

A 

Draft,   in.   water 

A 

X  Exhaust 
jet  striking, 

Length 

\ct'1  or 

Style 

■"\ 

equiv. 
diam.,  in. 

3<|.     111. 

r 

Back 

' 

t  Draft 
efficiency 

Run  No. 

Diam. 

,in.  sion,  in. 

bridge 

Area 

Speed,  M.  P.  H. 

Boiler 

^ 
Exhaust 

Front  end 

of  baffle 

FiTebox 

top  of  stk. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

18 

26y2 

7 

SH 

35.86 

27.6 

189.4 

11.44 

8.60 

7.01 

1.26 

.027 

4  3/16 

17 

18 

26y2 

7 

SH 

35.86 

33.0 

192.5 

10.94 

8.91 

7.25 

1.32 

.029 

-  IW 

S 

18 

26/, 

7^ 

S  none 

44.18 

2S.7 

170.0 

6.50 

6.10 

4.97 

1.34 

.034 

2154 

41-42' 

24 

26^4 

7'/, 

A3 

44.32 

32.1 

198.1 

7.57 

11.52 

9.51 

1.57 

.055 

35  7/16 

72-73* 

24 

26>/i 

7% 

.\-4a 

44.23 

32.0 

200.1 

9.00 

12.79 

10.50 

2.04 

.051 

3SJ< 

2 

18 

26  J4 

8 

SH 

47.26 

29.0 

185.9 

6.44 

7.36 

5.98 

1.58 

.041 

2  11/16 

70 

24 

26^ 

7^ 

.\-3 

45.79 

31.4 

200.8 

6.61 

10.39 

8.54 

1.97 

.057 

39  « 

?!• 

24 

26% 

7H 

A-3 

45.79 

30.6 

199.3 

5.96 

9.54 

7.83 

1.24 

.058 

39^ 

21% 

-A* 

24 

26J4 

7    15/16 

A-4b 

49.35 

29.5 

200.2 

4.54 

8.63 

6.94 

1.31 

.068 

*  Flare  of  stack  increased  on  these   runs. 

t  Draft  efficiency  equals  draft  in  pounds  divided  by  exhaust  pressure. 

X  Exhaust  missinp  the  top  of  the  stack  is  indicated  by  negative  values. 


Table  \'I — .Stmniarv  oi-  IJest  Results  as  Compared  with  Original  .Arrangement 


Run  No. 
1 
1 

17 

S 

41-42 

72-73 

2 

70 

71 

74 


Running 

time,  hrs. 
15 

.40 
.57 
.42 
.40 
.47 
.41 
.40 
.43 


Train 

A 


Per  cent  total  draft  required 


No.  cars 
16 
16 
9 
16 
14 
14 
16 
14 
14 
14 


Tons 
17 
623.7 
600.5 
618.2 
629.7 
635.2 
618.2 
635.2 
635.2 
635.2 


Under 
diaphragm 
18 

18.5 
18.6 
18.5 
17.4 
17.8 
18.7 
17.8 
17.9 
19.6 


Through 
tubes 
19 
66.9 
66.6 
59.5 
69.0 
66.2 
59.8 
63.2 
69.1 
65.2 


Through 
fire 
20 
14.6 
14.8 
22.0 
13.6 
16.0 
21.5 
19.0 
13.0 
15.2 


\'acuum  between  nozzle  ports, 
in.  water  (see  Fip.  18) 


Water 


-j^ 


A 
21 


18.71 
20.08 


n 

12 


18.33 
20.76 


9.70 


15.72 

14.16 

9.89 


C 
21 


16.63 
19.69 

i7'.27 
14.55 
10.09 


Pounds 
24 


21,925 

23.125 
20,963 

20775 
20.3SO 

22,175 


Temp.. 

deg.  I". 

1^ 


57.0 

64.0 
69.3 

69!6 
68.5 
69.0 


Equiv.  evap. 

per  sq.  ft 

h.  s.  per  hr. 

26 


13.69 


13.50 
12.96 


12.53 
12.58 
12.76 


21,  respectively,  were  constructed  on  the  lines  of  a  16-in. 
circle  but  have  an  area  equivalent  to  the  area  of  a  7^-in. 
circle.  Nozzle  style  A-9  is  of  plain  annular  type,  while 
style  A-10  is  of  the  waffle  iron  type.     Both  of  these  nozzles 


observed  at  the  different  points  between  the  annular  exhaust 
ports.  These  readings  conclusively  demonstrate  that  there 
is  an  active  entraining  action  between  the  annular  exhaust 
ports,  which  confirms  the  original  conception  of  the  influ- 
ence that  might  be  produced  by  constructing  an  exhaust 
nozzle  with  widely-separated  annular  ports. 

In  a  review  of  the  results  of  Table  III,  it  might  l^e  stated 
that,  while  different  types  of  nozzles  and  sizes  of  stacks  en- 
tered into  the  variou.";  tests,  it  was  ob.^erved  that  the  Ijest  re- 
sults were  obtained  by  the  use  of  waffle  iron  nozzle  style  A-3, 
the  area  of  which  is  equivalent  to  a  7'S-in.  circle,  used  with 
a  24-in.  diameter  stack.  This  nozzle  was  constructed  on  a 
14-in.  circle  and  corresponded  in  dimensions  and  ."^tyle  to  the 
nozzle  shown  in  Fig.  10.  Cc«isiderable  time  and  expense  were 
expended  in  an  effort  to  improve  upon  the  results  obtained 


r---*e-- 


CUUfTJ  t 

B*^vreen  Nozzle 
Pbrfs 

Arsa^  44  32    "(Appro*  Equi^  fe  Tj  Ohm.  Circle) 


SecHort  tf-X. 


Section  y-Z 


Fig.   18— Plain   Annular    Nozzle   A-6,   Showing    Location   of  Vacuum 
Gages    Between   the   Ports 

were  tried  with  a  26-in.  stack  and  a  263/2-in.  inside  ex- 
tension. Style  A-9  was  tested  out  in  runs  No.  58-59-60,  from 
which  an  average  draft  of  7.87  in.  of  water  was  obtained 
with  a  draft  efficiency  of  0.046.  Style  A-10  was  used  in 
runs  No.  61-62,  from  which  an  average  draft  of  7.65  in. 
of  water  was  obtained  with  a  draft  efficiency  of  0.051.  The 
improvement  in  draft  efficiency  with  the  waffle  iron  nozzle 
was  due  to  a  lower  exhaust  pressure.  The  exhaust  stack 
diagrams  for  these  two  nozzles  are  shown  in  Fig.  22.  It 
will  be  observed  from  these  diagrams  that,  under  both  con- 
ditions, the  exhausts  are  missing  the  stack,  yet  there  is  a 
closer  conformity  to  the  stack  with  the  waffle  iron  style 
A-10  nozzle  than  there  is  with  the  plain  annular  nozzle 
>tyle  A-9. 

In  Table  IV  are  shown  data  which  may  be  considered 


(ApprcK  3jufif  io  7^  D'/rn.  C.'rcfe) 


Stcfion  A-B. 


Fig.    19— Waffle    Iron    Norzle    A-S 

from  this  combination  by  different  shap)es  and  dimensions 
of  nozzles  but  without  any  satisfactory  results.  It  was  found 
in  the  use  of  nozzles  constructed  upon  a  16-in.  diameter 
circle  that  not  only  was  there  no  improvement  indicated  over 
previous  designs,  but  the  results  did  not  c(Mnpare  with  those 
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already  established  by  the  nozzles  built  on  a  14-in.  diameter 
circle. 

BEST    RESULTS    COMPARED    WITH     RESULTS     WITH     ORIGINAL 

ARRANGEMENT 

Tables  V  and  VI  have  been  prepared  to  present  a  sum- 
mary of  the  best  results  obtained  with  the  different  nozzles 
as  compared  with  tliose  obtained  with  the  locomotive  oper- 
ating in  its  original  condition.  The  results  of  runs  No.  1 
and  17  show  the  performance  of  the  standard  arrangement 
u.-^ing  a  7- in.  diameter  nozzle  with  a  ;\s-in.  bridge  and  an 
18-in.  stack  from  which  it  is  observed  that  the  average  ex- 
haust pressure  was  11.19  lb.  per  sq.  in.  and  the  average  draft 
8.75  in.  of  water.  The  average  draft  efficiency  therefore 
was  0.028. 

Run  Xo.  5  shows  the  results  of  a  standard  73/2-in.  diam- 
eter nozzle  without  a  bridge.  The  exhaust  pressure  in  this 
combination  was  reduced  to  6.5  lb.,  but  the  front  end  draft 
was  also  reduced  to  6.10  in.  of  water.  It  will  be  observed 
that  the  average  boiler  pressure,  as  well  as  the  speed,  were 
very  low,  which  would  place  the  results  of  this  run  on  a 
basis  that  would  not  be  wholly  comparable  with  the  others 
shown. 

Runs  No.  41-42  were  obtained  by  the  use  of  waffle  iron 
nozzle  style  A-3,  corresponding  in  area  to  a  7^-in.  diam- 
eter circle  and  operating  with  a  24-in.  diameter  stack  with 
26 ^-in.  inside  extension.  The  results  from  this  combina- 
tion were  very  satisfactory',  producing  a  draft  of  11.52  in. 
of  water  with  an  exhaust  pressure  of  only  7.57  lb.,  resulting 
in  a  draft  efficiency  amounting  to  0.055. 

Runs  No.  72-73  were  made  with  the  same  stack  condi- 
tions and  the  same  size  nozzle  as  runs  No.  41-42,  except 
that  the  shape  of  the  nozzle  was  changed  from  the  waffle 
iron  style  to  the  plain  annular  style.  With  this  combina- 
tion, it  will  be  observed  that  a  draft  of  12.79  in.  of  water 
was  obtained  l)ut  was  accompanied  by  exhaust  pressure  of 
9  lb.,  resulting  in  a  draft  efficiency  of  0.051. 

In  run  No.  2,  the  locomotive  was  equipped  with  a  stand- 
ard type  of  nozzle,  8  in.  in  diameter,  provided  with  a  ^-in. 
diameter  bridge.      This   type   of  nozzle   was   used   in   con- 


Arta-47.35"(4ppn>^  C^ir.  fo  7%Dion7.Circ(e)     Secf/'on ^-S  Sacfion  C-O. 


Fig.  20 — Plain   Annular   Nozzle  A  9 

junction  with  an  18-in.  diameter  stack  which  the  exhaust 
did  not  fill  until  near  the  top.  A  draft  condition  was  oIj- 
tained  from  this  comljination  which  was  too  low  to  be  satis- 
factory for  general  service  conditions,  and  led  to  the  further 
conclusion  that  little  opportunity  for  improvement  in  draft 
results  was  possible  without  changing  the  standard  front 
end  equipment. 

Runs  No.  70  and  71  were  made  with  waffie  iron  nozzle 
style  A-3.  corresponding  in  area  to  a  7^-in.  diameter  cir- 
( lo.  used  with  a  24-in.  diameter  stack  and  a  26 ^-in.  inside 
extension.  The  only  difference  in  these  two  runs  was  that 
in  run  No.  70  the  stack  had  the  standard  flare  of  one  inch 


in  diameter  in  12  in.  of  length,  while  in  run  No.  71  the 
flare  was  increased  to  two  inches  in  diameter  in  12  in.  of 
length.  This  difference  in  flare,  however,  did  not  appear 
to  have  any  material  influence  upon  the  results  of  the  test. 
In  comparing  the  draft  efficiency  of  these  runs,  it  is  found 
that  there  is  a  difference  of  0.001  in  favor  of  the  increased 
flare,  which  is  too  small  to  be  positively  credited  to  the  dif- 
ference in  the  shape  of  the  stack. 

Nozzle  style  A-4b  is  another  of  the  plain  annular  nozzles 
constructed  to  give  an  area  equivalent  to  a  7-15/16-in. 
diameter  circle  and  is  shown  as  Fig.  23.  This  type  of  noz- 
zle was  used  in  conjunction  with  a  24-in.  diameter  stack, 
26>^-in.  inside  extension,  in  run  No.  74,  and  while  the  con- 
dition of  draft  was  reduced  on  account  of  the  increased  area 


^rta  '47.12    (A^roM  Sjv/V  ib  7)  Oram.  C/'rcIt) 


on  A-B 


Section  C-O 


Fig.  21— Waffle  Iron   Nozzle  A-10 


of  the  nozzle,  it  is  observed  that  the  exhaust  pressure  was 
considerably  reduced.  In  operating  with  this  nozzle,  a 
draft  efficiency  of  0.068  was  secured.  This  is  a  ver>' 
efficient  combination  if  the  condition  of  draft  is  sufficiently 
high  to  produce  free  steaming  results.  It  is  observed,  how- 
ever, that  the  draft  of  8.63  in.  of  water  is  no  better  than 
8.60  in.  obtained  in  run  No.  1  with  the  original  standard 
arrangement,  but  the  exhaust  pressure  of  4.54  lb.  stands 
out  in  strong  contrast  with  the  exhaust  pressure  of  11.44  lb., 
which  was  a  feature  of  run  No.  1. 

Table  VI  furnishes  additional  information  relative  to  the 
conditions  under  which  the  tests  were  run,  as  well  as  some 
of  the  results  obtained  from  these  test  runs,  but  as  this  table 
does  not  appear  to  suggest  any  lack  of  uniformity  in  oper- 
ating conditions  worthy  of  mention,  it  will  be  included 
in  the  published  data  without  further  comment. 

The  diagrams  in  Fig.  24  have  been  prepared  to  illustrate 
graphically  the  improvement  that  has  been  made  in  draft 
and  exhaust  pressure  conditions,  showing  in  contrast  with 
the  exhaust  pressure  and  draft  readings  obtained  from  run 
No.  17  with  the  standard  equipment,  the  exhaust  pressure 
and  draft  readings  from  runs  No.  41,  70  and  74.  In  the 
upper  section  of  the  diagram  the  exhaust  pressures  are 
plotted,  while  in  the  lower  section  the  draft  readings  are 
presented.  Both  items  have  been  plotted  against  speed  in 
miles  per  hour.  It  was  found  in  plotting  these  diagrams 
that  straight  lines  appeared  to  represent  the  trend  of  the 
results  within  the  range  of  speeds  observed,  which  range 
was  necessarily  limited.  These  straight  lines  have  been 
drawn  through  a  mean  point  on  the  curve,  which  is  repre- 
sentative of  the  average  speed  and  the  average  exhaust 
pressure  readings  for  tl  exhaust  pressure  diagrams,  and  of 
the  average  speed  and  the  average  draft  readings  for  the 
draft  diagrams. 

The  high  exhaust  pressure  existing  with  the  standard 
arrangement  is  shown  by  the  high  position  of  the  exhaust 
pressure  line  for  run  No.  17.  It  will  also  be  observed  in 
the  draft  diagram  that  the  results  of  run  No.   17  took  the 
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lowest  position;  hence  it  may  he  said  that  the  standard 
front  end  arrangement  produced  a  condition  of  maximum 
exhaust  pressure  and  minimum  draft.  In  run  No.  41,  the 
reduction  in  exhaust  pressure  is  remarkable;  at  the  same 
time  the  draft  conditions  have  been  materially  improved. 
Run  No.  70  illustrates  a  still  lower  exhaust  pressure  with 
draft  conditions  ranging  between  the  results  of  runs  No. 
17  and  41,  while  run  No.  74  shows  a  remarkably  low  ex- 
liaust  pressure  with  a  draft  practically  equal  to  that  of  run 
Xo.  17.  A  comparison  of  the  lines  for  runs  No.  17  and  74 
shows    impressively   the   appreciable   improvement   that   has 


-^K-4  RunNo.S9 
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Fig.  22— Exhaust   Stack    Diagrams  for    Runs  58,   59,   60,   61    and    62 

been  accomplished  in  the  reduction  of  exhaust  pressure, 
while,  at  the  same  time,  practically  equal  draft  has  been 
maintained. 

From  the  data  given  in  Table  V,  a  selection  of  the  proper 
front  end  combination  to  give  the  best  results  can  conveni- 
entlv  be  made.  Operating  with  a  nozzle  equivalent  to  a 
7^-in.  circle,  it  is  observed  that  waffle  iron  nozzle  A-3 
used  in  runs  No.  41-42  with  a  24-in.  diameter  stack  and  a 
26>^-in.  inside  extension,  gave  results  sufficiently  excellent 
to  justify  the  recommendation  of  this  combination  as  stand- 
ard for  mountain  type  class  Kl  locomotives.  If  the  loco- 
motive can  be  operated  successfully  with  a  lower  draft,  the 
waffle  iron  nozzle,  style  A-3,  may  be  enlarged  to  correspond 
in  area  to  a  7)8-in.  diameter  circle,  as  is  illustrated  in  the 
results  from  runs  No.  70  and  71;  but  if  the  locomotive  can 
be  operated  successfully  with  a  draft  equal  to  that  formerly 
obtained  with  the  standard  equipment,  depending  upon  the 
reduction  in  exhaust  pressure  to  improve  the  performance, 
it  is  found  that  nozzle  style  A-4b,  corresponding  in  area  to  a 
7-15/16-in.  circle,  as  used  in  run  No.  74  with  the  same 
stack  combination,  will  give  excellent  efficiency  results.  It 
may  be  of  interest  to  state  that  the  first  two  combinations 
mentioned  have  been  in  service  through  the  winter  months 
without  any  complaint  being  registered  against  the  steam- 
ing properties  of  the  locomotives.  There  are  now  sixteen 
class  K-1  locomotives  equipped  with  the  24-in.  stacks  and 
waffle  iron  nozzles  corresponding  to  either  7^-in.  or  ly^-va.. 
area  circles. 

It  will  no  doubt  be  both  profitable  as  well  as  interesting 
to  draw  some  deductions  as  to  the  effect  of  the  reduction  of 
exhaust  pressure  upon  the  performance  of  the  locomotive. 
Considering  again  Table  V  and  comparing  the  average  re- 
sults of  runs  No.  1  and  17  with  the  average  results  of  runs 
No.  70  and  71,  it  is  observed  that  an  average  reduction 
in  exhaust  pressure  to  the  extent  of  4.91  lb.  per  sq.  in.  has 
been  obtained  in  the  improved   arrangement.     This  reduc- 


tion is  equivalent  to  the  elimination  of  resistance  in  the 
cylinder  to  the  amount  of  139  hp.  that  is,  the  engine  oper- 
ating under  the  above-mentioned  conditions  is  capable  of 
developing  139  more  horsepower  than  it  was  under  the  orig- 
inal conditions  of  operation.  At  the  same  time,  the  draft  has 
been  increased  from  8.75  to  9.96  in.  of  water.  The  differ- 
ence in  the  performance  of  the  locomotive  due  to  the  change 
in  front  end  arrangement  is  still  more  pronounced  when 
applied  to  the  results  obtained  with  the  style  A-4b  nozzle 
with  area  equivalent  to  7-lS/16-in.  diameter  circle,  where  a 
reduction  in  back  pressure  of  6.65  lb.  per  sq.  in.  was  ob- 
tained. This  is  equivalent  to  a  reduction  in  cylinder  resist- 
ance of  188  hp.  Under  this  condition,  however,  the  draft 
has  not  been  improved,  in  fact  it  is  slightly  lower,  being 
8.63  in.  while  the  average  of  the  two  runs  with  the  standard 
equipment  was  8.75  in. 

This  reduction  in  exhaust  pressure  not  only  means  an 
increase  in  the  power  of  the  locomotive,  but  it  suggests  a 
decrease  in  fuel  consumption  on  the  basis  of  equal  work 
demanded.  Assuming  5^  lb.  of  coal  per  i.  hp.  hr.,  which 
is  a  conservative  assumption,  the  locomotive  equipped  with 
the  waffle  iron  nozzle,  style  A-3,  working  under  the  same 
load  conditions  as  formerly,  should  consume  764  lb.  less 
coal  per  hour,  while  the  locomotive  equipped  with  the  style 
A-4b  nozzle,  working  under  the  same  conditions  of  load 
and  speed  as  formerly  should  consume  1,034  lb.  less  coal 
per  hour. 

\\'hile  no  accurate  account  was  taken  of  the  coal  con- 
sumption during  the  progress  of  the  test,  a  quite  perceptible 
difference  in  fuel  consumption  was  observed  after  certain 
of  the  annular  nozzles  were  applied.  In  runs  wnth  the 
standard  front  end  arrangement  it  was  not  possible  with  a 
full  tender  of  coal  to  run  from  Roanoke  to  Christiansburg 
and  then  make  two  additional  runs  from  Elliston  to  Chris- 
tian^hurs;.  hut  after  the  more  efficient  annular  nozzles  were 


/irea '49.35     (Approi.Equiv.foli^Diam.CircIt)    •Secfion  A-B. 
Fig.  23 — Annular  Nozzle  A-4b 


applied  it  was  possible  to  run  from  Roanoke  to  Christians- 
Ijurg  and  then  make  two.  and  sometimes  even  three,  trips 
between  Elliston  and  Christiansburg  without  securing 
additional  fuel. 

CONCLUSIONS. 

The  foregoing  consideration  of  the  data  obtained  from 
these  tests  leads  to  the  following  conclusions: 

(1) — Considering  the  original  standard  nozzle,  it  was 
found  that  slightly  higher  draft  and  draft  efficiency  were 
obtained  by  the  use  of  a  bridge.  The  only  exception  to  this 
law  was  the  comparison  with  the  9-in.  inside  stack  exten- 
sion, in  which  the  draft  efficiency  was  higher  but  the  draft 
itself  was  reduced. 

(2) — In  determining  the  proper  length  of  inside  exten- 
sion for  the  stack  and  the  proper  location  for  the  exhaust 
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column  to  strike  the  stack,  it  was  shown  that  the  best 
results  were  obtained  with  the  long  extension,  which  was 
26^  in.  long  measured  from  the  joint,  or  35  in.  measured 
from  the  smoke  arch.  Shortening  the  inside  stack  extension 
has  the  same  effect  upon  the  relationship  of  the  exhaust 
column  and  the  stack  as  increasing  the  size  of  the  stack. 
It  was  further  observed  that  the  best  draft  conditions  were 
obtained  when  the  exhaust  struck  the  walls  of  the  stack  at 
a  distance  from  the  top  equal  to  70  per  cent  of  the  total 
length  of  the  stack. 

(3) — It  was  further  conclusively  demonstrated  that  the 
possibility  for  improvement  with  the  present  standard  type 
of  nozzle  was  exceedingly  limited,  as  the  various  alterations 
in  the  sizes  of  the  standard  nozzle  with  and  without  a 
bridge  and  variations  in  stack  dimensions  did  not  suggest 
the  possibility  of  any  marked  improvement  over  the  original 
arrangement. 

(4) — The  best  results  were  obtained  with  annular- 
shaped  nozzles  constructed  on  a  14-in.  diameter  circle,  used 
with  a  24-in.  diameter  stack  and  a  26 ^-in.  inside  exten- 
sion. The  draft  retjuired  to  guarantee  a  free  steaming  loco- 
motive under  nonnal  conditions  will  govern  the  size  of  the 
nozzle  ports. 

Recognition   should   be  given   especially  to  the  fact   that 


increase  in  draft  efficiency  of  76  per  cent.  Efforts  are  being 
continued  with  the  expectation  of  augmenting  this  favorable 
showing. 


13  30  31  3i 

Sptied-  Milts  Per  Hour. 

Fig.  24 — Exhaust  Pressure  and  Draft  Diagrams  for  Runs  17,  41, 
70  and  74,  Showing  Graphically  the  Improvement  Effected  In  Draft 
Efficiency. 

the  data  secured  and  the  results  obtained  were  made  pos- 
sible by  the  opportunity  presented  for  the  operation  of  the 
locomotive  in  special  i^ervice,  where  all  of  the  operating 
conditions  were  under  the  control  of  those  in  charge  of  the 
test.  To  this  opportunity  is  due  the  ability  to  observe 
the  effect  of  slight  changes  in  the  front  end  arrangement 
which  could  not  have  been  detected  under  less  favorable 
conditions. 

The  results  that  have  been  obtained  by  changing  the 
front  end  arrangement  of  this  class  of  mountain-type  loco- 
motives suggest  that  there  is  a  wide  field  for  imi)rovement 
in  draft  conditions  on  other  modem  types  of  locomotives, 
and  it  is  not  at  all  improbable  that  the  same  principles 
might  be  applied  to  smaller  locomotives  with  equally  good 
results.  As  has  already  been  stated  the  same  principles  are 
now  being  applied  to  a  Norfolk  &  Western  class  M-2  Con- 
solidation tj-pe  freight  locomotive.  Encouraging  results 
have  already  been  realized  in  an  increase  of  39  per  cent  in 
draft,  a  decrease  of  22  per  cent  in  exhaust  pressure,  and  an 


RULES  FOR  DELIVERY  AND    TRANSFER 
OF  LOCOMOTIVES 

The  following  rules  for  the  purpose  of  expediting  the  de- 
livery of  new  locomotives  from  the  builders  and  also  of 
facilitating  the  movement  of  locomotives  to  and  from  foreign 
line  shops  for  repairs  will  be  issued  at  the  instance  of  Frank 
McManamy,  mechanical  assistant  to  the  director  of  the  di- 
vision of  operation: 

Builders  will  be  required  to  put  the  locomotive  in  condi- 
tion for  service  before  leaving  the  plant,  and  new  road  loco- 
motives, except  oil  burners  moving  over  lines  which  are  not 
equipped  to  provide  fuel,  will  l^e  delivered  under  steam  and 
be  used  in  hauling  a  train  when  practicable.  They  will  be 
accompanied  by  a  messenger  furnished  liy  the  builders,  whose 
duties  will  be  to  see  that  bearings  run  cool  and  that  the  ma- 
chinery is  properly  cared  for  until  the  locomotive  is  delivered. 

Road  locomotives  repaired  at  foreign  line  shops  will  be 
returned  to  the  home  line  under  steam,  hauling  a  train  when 
practicalfle. 

Road  locomotives  sent  to  foreign  line  shops  for  repairs 
will  be  sent  under  steam  when  their  condition  will  permit, 
hauling  a  train  when  practicable. 

Each  road  will  give  to  such  locomotives  the  same  care  and 
attention  they  give  their  own  power  and  will  be  held  respon- 
sible for  their  condition  whether  delivered  to  connections  or 
home  line. 

The  use  of  such  locomotives  when  moving  under  steam 
will  be  accepted  as  full  payment  for  transportation  charges. 

Such  locomotives  will  be  given  preferred  movement  and 
will  not  be  held  at  terminals  except  for  rest  for  crews,  and 
necessary  repairs.  Switching  locomotives  and  other  light 
locomotives  not  suitable  for  ser^'ice  on  delivering  line,  and 
oil  burners  passing  over  lines  which  are  not  equipped  to  pro- 
vide fuel,  mav  be  handled  dead  in  train  in  the  usual  way. 

To  avoid  disputes  as  to  payment  of  rental  for  United 
States  locomotives  when  transferred  from  one  railroad  to 
another,  the  following  rule  will  govern :  "All  mechanical 
delav  at  the  point  of  deliver}',  i.  e.,  the  necessary  delay  in 
making  the  locomotive  ready  for  service,  will  be  charged  to 
tlie  delivering  road.  All  delay  at  such  joints  after  the  loco- 
motive is  made  ready  for  service  will  1  e  charged  to  the  re- 
ceiving road." 


SCHEDULE   FOR   THE   APPLICATION 
SUPERHEATERS 


OF 


Circular  letters  have  been  sent  out  by  the  regional  direc- 
tors, stating  that  for  the  purpose  of  helping  to  conserve  fuel 
and  increase  the  efficiency  of  locomotive  operation,  it  has 
been  decided  to  put  into  effect  a  locomotive  su])erheater 
schedule  as  follows: 

1.  Locomotives  in  shop  receiving  Class  1,  2  or  3  repairs 
will  be  su|>erheated  as  material  is  available  and  labor  con- 
ditions will  permit. 

2.  Locomotives  in  freight  or  transfer  service,  having 
30,000  lb  or  more  tractive  power,  and  in  passenger  service 
having  25,000  lb.  or  more  tractive  power,  will  have  prefer- 
ence, and  locomotives  with  the  longest  prospective  life  will 
be  first  equipped. 

3.  If  superheater  material  is  on  hand  for  locomotives  not 
covered  l)y  the  above  ruling  it  should  be  used  on  smaller 
engines  if  not  interchangeable  with  larger  ones;  the  idea 
being  to  obtain  the  benefit  of  its  use  rather  than  to  have  it 
remain  in  stock  because  of  not  conforming  to  the  aV)Ove  re- 
quirements. 


N.  &  W.  267-Ton  Mallet  Locomotive 

Tractive    Effort   104,300  Lb.   Compound,   135,600   Lb. 
Simple;  The  Tender  and  Its  Trucks  of  Unusual  Design 

BY   H.    W.    REYNOLDS 


THE  Norfolk  &  Western  has  used  Mallet  locomotives 
in  general  road  service  for  the  past  five  years.    Realiz- 
ing the  need  of  a  more  powerful  locomotive  of  this 
type,  it  has  built  and  now  has  in  use  a  large  2-8-8-2  Mallet. 
This  locomotive,  known  as  Class  F2,  was  built  in  the  com- 
pany's shops  at  Roanoke,  Va. 

On  account  of  the  limited  clearances,  compactness  in  de- 
sign was  necessary  in  order  to  obtain  proper  proportions.  It 
was  found  that  low  pressure  cylinders  39  in.  by  32  in. 
were  as  large  as  could  be  used,  and  in  order  to  secure  a 
cylinder  ratio  of  2'  j  to  1  it  was  necessary  to  use  high  pressure 
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the  flexible  connections  in  the  oil  pipes  to  the  low  pressure 
cylinders,  which  have  l)een  a  source  of  trouble.  All  other 
cylinder  lubrication  is  furnished  by  sight  feed  lubricators. 

The  pistons  are  built  up  of  cast  steel  centers  with  cast  iron 
wearing  rings.  While  this  design  is  not  as  light  as  the  rolled 
steel  piston,  it  is  desirable  because  of  the  ease  with  which  a 
new  wearing  ring  may  lie  applied,  without  necessitating  the 
piston  being  again  fitted  to  the  rod. 

Steam  distribution  is  controlled  by  the  Baker  valve  gear 
and  the  Norfolk  &  \\'estern  Class  KY  standard  power  reverse 
gear.     Hancock  pneumatic  cylinder  cock  operating  cylinders 
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Boiler  of  the  Norfolk  &  Western   Mallet 


cylinders  24J/2  inch  by  32  inch,  and  a  ix)iler  pressure  of  230 
lb.  per  >(|.  in.  .\nother  evidence  of  close  clearances  will  be 
seen  in  the  arrangement  of  the  pop  valves,  which  are  laid 
flat  on  the  boiler,  with  a  shield  between  them  to  deflect  the 
steam  upward.  It  will  also  be  noticed  that  the  air  pumps 
and  bell  are  located  on  the  boiler  front,  the  Ml  being  oper- 
ated by  means  of  a  Gollmar  bell  ringer. 

Both  high  and  low  pressure  cylinders  are  equipped  with 
piston  valves.  The  valves  in  the  low  pressure  cylinder  are 
17  in.  in  diameter,  while  those  of  the  high  pressure  cylinders 
are  14  in.  in  diameter.  In  order  to  obtain  steam  and  exhaust 
passages  of  ample  area,  free  from  abrupt  bends,  it  was  found 
desirable  to  make  the  low  pressure  valves  outside  admission. 
The  McCord  force  feed  lubricator  is  used  for  lubricating  the 
low  pressure  cylinders.     This  lubricator  is  used  to  eliminate 


actuate  the  cylinder  cocks,  and  the  grates  are  ojjerated  by 
means  of  the  Franklin  steam  grate  shakers. 

The  driving  wheels  are  equipj^ed  with  flanged  tires 
tiiroughout  and  the  locomotive  is  designed  to  take  18-deg. 
curves.  The  frames,  driving  boxes,  driving  wheel  centers 
and  all  frame  braces  are  of  cast  steel.  The  cylinders  are 
of  gun  iron.  Care  was  exercised  in  the  design  of  all  castings 
and  cast  steel  was  used  liberally  in  order  to  reduce  the  weight 
and  secure  a  boiler  of  ample  proportions. 

rhe  boiler  is  of  the  extended  wagon  top  type,  with  a  cen- 
tral dome  and  is  equipped  with  a  53-unit  Type  A  super- 
heater. The  firebox  with  its  liberal  grate  surface  of  96  sq. 
ft.  is  equipped  with  the  Security  arch  supported  on  five  water 
tubes  3  in.  in  diameter.  There  are  53  flues  5^2  in.  in 
diameter,  and  285  tulies  2%  in.  in  diameter,  24  ft.  long  over 
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tube  sheets,  and  a  combustion  chamber  5  ft.  2  in.  in  length,  a  thin  plate  13/16  in.  thick  in  this  location,  over  3,000  lb.  of 

The  front  end  is  arranged  for  the  use  of  an  annular  ported  boiler  plate  steel  was  saved  and  the  required  strength  of  the 

exhaust  tip.     The  ports  are  laid  out  in  a  12-in.  circle  and  boiler  maintained.    The  dome  is  located  on  the  second  course 

are  proportioned  to  provide  an  area  equivalent  to  that  of  an  of  the  boiler  just  in  front  of  the  gusset  sheet,  in  order  to 

S-in.  circular  nozzle.     The  emergency  exhaust  from  the  high  obtain  sufficient  height  for  the  Chambers'  throttle  valve.    The 
pressure  cylinders   is   led   through   an   elbow,   cast   integral 
with  the  exhaust  stand,  to  an  outside  annular  chamber.    This 


Electrically  Welded  Firebox  Seams 

discharges  through  an  opening  in  the  exhaust  tip  placed  be- 
tween the  low  pressure  exhaust  ports.  The  exhaust  pipe  dis- 
charges into  an  inside  extension  stack  12  in.  in  diameter, 
the  bottom  of  which  is  located  about  22  in.  above  the  tip. 

An  unusual  feature  of  boiler  construction  will  be  noticed 
in  the  fourth  ring  over  the  combustion  chamber.     By  using 
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The  Annular  Ported  Exhaust  Tip 

firebox  and  combustion  chamber  of  the  boiler  are  electrically 
welded  throughout,  thus  eliminating  flanging  and  the  possi- 
bility of  cracks  after  two  or  three  years  of  service.  The  tubes 
are  located  well  up  in  the  back  tube  sheet  to  prevent  clogging. 
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Elevation  and  Half  Plan  of  the  Tank 
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It  has  been  found  that  a  number  of  the  lower  tul>es  located     time  remains  after  the  alarm  has  sounded  to  fill  the  boiler 
close  to  the  bottom  of  the  sheet  are  practically  of  no  value,      to  the  proper  level  without  danger  of  damage. 


as  they   retjuire  constant  attention   to  keep  them  open. 

The  boiler  is  fitted  with  the  Sentinel  low  water  alarm.  The 
value  of  this  device  lies  not  only  in  the  elimination  of  burnt 
or  damaged  crown  sheets,  but  the  water  in  the  l)oiler  may  be 
worked  at  a  lower  level,  resulting  in  increased  superheat  tem- 
peratures. The  efficiency  of  the  superheater  on  large  loco- 
motives, particularly  on  tho.se  with  long  lioilers.  is  fre(|uently 


The  Back  Head  and  Tube  Sheet  Layout 


perceptibly  lowered,  due  to  the  tendency  of  some  engineers  to 
carry  the  water  at  too  high  a  level.  Perfect  confidence  may 
be  had  when  carrying  the  water  at  a  low  level  on  a  locomo- 
tive equipped  with  this  alarm,  for  the  reason  that  sufficient 


Two  Sellers  non-lift  injectors,  each  having  a  capacity  of 
7,500  gal.  of  water  per  hour,  are  located  one  on  each  side 
of  the  engine  under  the  cab  with  the  steam  control  valves 


Interior  View  of  the  Cab 

located  outside  and  in  front  of  the  cab.  Coal  is  fired  by 
means  of  the  Duple.x  stoker,  and  from  road  tests  the  boiler 
has  been  found  to  steam  freely. 

The  smokebox  front  is  of  steel  plate  in  order  to  provide 
support  for  the  air  pumps. 

Among  the  special  features  of  the  equipment  of  the  loco- 
motive are  Radial  buffers,  Graham-White  Perfect  sanders, 
and   Pyle  type  K  headlight  equipment. 

The  con.struction  of  the  tender  differs  materiallv  from  usual 
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Plan  and  Elevation  of  the  Norfolk  &.  Western  Class  T-27  Tender  Truck 
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|)ractice.  The  tank  is  made  of  structural  shapes  and  the 
frame  is  built  into  it,  resulting  in  increased  strength  and  de- 
creased weight.  The  body  bolsters  are  located  in  the  tank 
over  the  truck  centers  and  two  intermediate  diaphragms  are 
located  between  the  body  bolsters.  Between  the  diaphragms, 
!)et\veen  diaphragms  and  bolsters,  and  between  the  rear  bol- 
ster and  the  end  of  the  tank,  lateral  bracing  is  placed  to  fur- 
nish the  necessary  strength  against  bulging.  The  center  sill, 
riveted  underneath  the  tank,  is  a  Bethlehem  H-section,  which 
extends  from  a  point  just  in  front  of  the  front  truck  center 
to  a  point  back  of  the  rear  truck  center.  Carefully  fitted  and 
riveted  to  the  front  end  of  the  center  sill  is  a  steel  casting 
arranged  to  support  the  front  water  legs.  This  casting  also 
contain?  pockets  to  receive  the  drawbar  and  safety  bars.     A 


gal  of  water  and  20  tons  of  coal.    The  design  has  been  found 
to  be  very  successful. 

The  tender  is  carried  on  two  75-ton  six-wheel  non-pedestal 
trucks,  the  design  of  which  is  a  departure  frcMn  the  Lewis  six- 
wheel  freight  car  truck  in  use  on  the  Norfolk  &  Western. 
Helical  springs  are  used  in  the  Lewis  truck  and  the  open- 
ings in  the  side  frames  for  receiving  the  springs  and  bolster 
arms  are  so  located  as  to  throw  two-thirds  of  the  load  coming 
on  each  side  frame  on  the  journal  lx)xes  of  the  outside  pairs 
of  wheels.  By  this  method  proper  weight  distribution  is  ob- 
tained, but  it  is  necessary  in  order  to  keep  the  wheel  base 
within  reasonable  limits  to  have  the  ne.«t  of  springs  in  each 
side  frame  close  to  the  outside  pairs  of  wheels  and  arrange  the 
neck  of  the  body  bolster  to  clear  the  wheels  with  springs  solid. 
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Diagonal  Bracing. 
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Fronf  Diaphragf/n. 


Cen  fer  Bracing  and 
Smah  Phie  Connecitons 
ai  ^Tfn'^  Otaphfvym, 


Bock  Bolsfer. 


Front  Bolsfer. 
Sections  Showing  the  Tender  Bolster  and   Diaphragm   Construction 


Steel  casting  is  riveted  to  the  back  end  of  the  center  sill,  to 
either  side  of  which  draft  arms  are  riveted.  These  draft  arms 
extend  to  the  rear  of  the  tank,  where  they  are  held  in  position 
by  knee  braces  built  up  of  plates  and  angles.  Sessions  draft 
gear  is  used  in  connection  with  the  Farlow  one-key  attach- 
ment. 

Short  steel  castings  arranged  with  side  bearings  are  fitted 
each  side  of  the  center  sill  over  the  truck  centers  and  are 
•securely  riveted  to  the  center  sills  and  tank  floor.  These  cast- 
ings serve  to  transfer  the  load  from  the  body  bolsters  to  the 
truck  centers.  Cast  steel  knees  are  riveted  to  the  center  sill 
and  tank  floor  at  each  diaphragm  to  provide  the  center  sill 
with  lateral  stiffness.     The  tender  has  a  capacity  of  12,000 


When  the  attempt  was  made  to  use  elliptic  springs  on  the 
Lewis  truck  it  was  found  difficult  to  get  them  in  and  clear 
the  wheels,  so  the  75-ton  elliptic  spring  tender  truck,  known 
as  Class  T-27,  was  developed.  On  this  truck  the  openings 
in  the  side  frames  are  located  midway  between  each  two  pairs 
of  wheels.  This  location  causes  the  middle  pair  of  wheels 
to  \yt  loaded  in  a  larger  proix)rtion  than  the  outside  pairs. 
In  order  to  remove  the  excess  load  from  the  middle  wheels. 
the  elliptic  springs  are  placed  on  seats,  each  of  which  r«sts 
on  one  end  of  a  lever  pivoted  in  the  side  frame  between  the 
opening  and  the  middle  wheels.  The  other  end  of  each  lever 
rests  against  the  bottom  end  of  a  strut,  the  top  ends  of  which 
react  agains^t  the  end  of  a  lever  pivoted  to  the  side  frames 
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over  the  middle  journal  boxes.  It  will  be  seen  that  with  the 
levers  properly  proportioned,  the  weight  on  the  springs  will 
cause  an  upward  thrust  to  be  exerted  on  the  levers  pivoted  to 
the  side  frames  over  the  middle  journal  boxes  equal  to  the 
amount  of  the  excess  weight  on  the  middle  pair  of  wheels. 
This  relieves  the  middle  wheels  of  the  excess  loading  and 
gives  the  same  weight  on  the  rail  for  all  three  pairs  of  wheels. 

To  one  side  frame  on  each  side  of  the  truck  is  bolted 
rigidly  the  journal  boxes  of  the  outer  and  middle  pairs  of 
wheels,  while  to  the  other  frame  is  bolted  the  journal  box 
of  the  outer  pair  of  wheels,  and  the  end  of  the  frame  is 
passed  into  and  rests  on  the  rigid  side  frame  over  the  middle 
journal  box  to  form  a  tlcxible  connection. 

The  usual  practice  of  making  the  members  at  the  top  and 
bottom  of  the  side  frame  openings  parallel  is  not  followed  for 
the  reason  that  the  load  is  applied  to  the  side  frames  at  a 
single  point  under  the  center  of  the  columns  next  to  the 
middle  wheel,  the  columns  and  wearing  surfaces  toward  the 
outer  wheels  acting  only  as  guides  for  the  bolster  arms.  This 
permits  the  side  frames  being  designed  in  perfect  truss  form. 

Axles  with  standard  M.C.B.  5  3^  in.  by  10  in.  journal  boxes 
are  used.  The  brake  beams  are  hung  from  the  side  frame 
and  the  design  of  brake  rigging  is  the  same  as  that  in  use 
on  the  Lewis  truck.  The  truck  bolster  is  of  cast  steel  in  one 
piece,  with  the  ends  of  the  arms  arranged  to  fit  over  and  rest 
on  the  elliptic  springs.  On  account  of  ample  space  being 
provided  by  the  design  of  the  tank,  the  side  members  of  the 
body  bolster  are  made  deep  where  they  pass  over  the  middle 
axle.  Ample  wearing  surfaces  are  jirovided,  and  the  absence 
of  all  bolts  and  pin  connections  will  be  noted. 

The  principal  data  and  dimensions  of  this  locomotive  are: 

Ge.neral   Data 

Cage    4    ft.    8J4    in. 

Service      Freight 

Fuel    Bit.    coal 

Tractive    effort,    compound    104,300  lb. 

Tractive  effort,   simple 135,600  lb. 

Weight  in  working  order 535,000  lb. 

Weight  on  drivers 472,000  lb. 

Weight   on   leading  truck 28,000  lb. 

Weight  on  trailing  truck 35,000  lb. 

Weight  of  engine  and  tender  in  working  order 747,000  lb. 

Wheel  base,  driving,  both  units IS  ft.  6  in. 

Wheel  base,  total 57  ft.  4  in. 

Wheel  base,  engine  and  tender 92  ft.   1154  •"• 

Ratios 

Weight  on  drivers  -;-  tractive  effort 4.52 

Total  weight  -J-   tractive  effort 5.13 

Tractive  effort   X   diam.  drivers  -H  equivalent  heating  surface* 680.6 

Equivalent  heating  surface*   -i-   grate  area 89.4 

F'irebox  heating  surface  —  equivalent  heating  surface,*  per  cent 5.6 

Weight  on  drivers  -i-  equivalent  heating  surface* 55.0 

Total  weight   -H   equivalent  heating  surface* 62.3 

Cylinders 

Kind     Compound 

Diameter  and  stroke 24  J4  in.  and  39  in.  by  32  in. 

Valves 

Kind     Piston 

Diameter   H.  P.,  14  in.,  L.  P.,  17  in. 

Wheels 

Driving,    diameter    over    tires 56  in. 

Driving,  thickness  of  tires 3  in. 

Driving  journals,   main,   diameter  and   length 11   in.  by   12  in. 

Driving  journals,   others,   diameter  and   length 11  in.  by  12  in. 

Engine  truck   wheels,   diameter 30  in. 

Engine  truck,  journals 6  in.  by  10  in. 

Trailing  truck  wheels,   diameter 30  in. 

Trailing    truck,    journals 6  in.  by   10  in. 

Boiler 

Style     Wagon    top 

Working  pressure   230  lb.  per  sq.  in. 

Outside    diameter   of   first    ring 98  in. 

Firebo.x,    length    and    width 12   ft.  by  8  ft. 

Firebox    plates,    thickness -ft  in. 

Firebox,  water  space. Front  5 54   in.,  back  5  in.,  sides  454   in. 

Tubes,    number   and    outside   diameter 285 — 2!4    in. 

FHues,    number    and    outside    diameter 53 — S'A   'n. 

Tubes   and   flues,    length 24  ft. 

Heating   surface,   tubes   and   flues 5,834  sq.   ft. 

Heating   surface,    firebox    including   arch    tubes 482  sq.    ft. 

Heating    surface,    total 6,316  sq.  ft. 

Superheater    heating    surface 1,510  sq.  ft. 

Equivalent    heating    surface* 8,581  sq.  ft. 

Grate    area     96  sq.   ft. 

Te.nder. 

Tank    Water    bottom 

Weight     212,000  lb. 

^Vheels,     diameter     33  in. 

Tournals,    diameter    and    length 5 J^  in.  by  10  in. 

Water    capacity     12,000  gal. 

Coal    capacity    20  tons 


GOAL  GATE  HOLDERS 

BY  JOHN  H.  NAGLE 
Chief    Draftsman,  Buffalo,  Rochester  &  Pittsburgh 

Many  forms  of  coal  gate  holders  on  locomotive  tenders 
are  in  use  and  it  is  often  difficult  to  keep  them  in  good  con- 
dition because  they  are  subject  to  hard  service,  esjDecially 
when  loading  the  tanks  at  terminals. 

To  overcome  this  difficulty,  the  B.  R.  &  P.  has  designed 
a  simple  arrangement  composed  of  a  chain  and  keeper. 
Referring  to  the  illustration,  A  is  an  elevation  and  B  a  plan 
view  of  the  tank  showing  the  detail  arrangement  of  coal  gate, 
chain  and  keeper.  The  chain  is  a  yi-in.  straight  link 
standard  chain,  which  is  firmly  riveted  to  the  inside  of  the 
gate  as   indicated   at  point  C.      The  keeper  is  also  firmly 
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Coal  Gate  Holders 

attached  to  the  tank  by  >i-in.  rivets  as  indicated  at  point  D. 

With  this  device  the  gate  may  be  held  in  any  position 
desired  by  simply  hooking  the  proper  link  of  the  chain  into 
the  keeper.  When  the  coal  gates  are  closed  the  chains  hang 
free,  there  being,  of  course,  a  chain  and  keeper  for  each 
door. 

The  small  lifting  gate  marked  E  has  been  found  useful 
in  preventing  the  loss  of  coal,  as  for  example,  when  moving 
a  dead  engine  with  a  loaded  tank.  The  entire  arrangement 
has  been  satisfactory,  meeting  all  the  requirements  of  the 
enginemen   and   has,   therefore,    been   adopted   as   standard. 


*E<  "valent    heating    surface    =    total    evaporative    heating   surface    -f-    1.5 
times  the  superheating  surface. 


Trains  by  Water-Power. — The  special  correspondent  of 
the  Daily  Mail,  London,  reports  that  in  a  debate  on  rail- 
ways in  the  Spanish  Senate,  Senor  Cambo  said  the  govern- 
ment was  occupied  with  a  large  scheme  for  the  development 
of  hydro-electrical  energy,  and  more  than  hinted  at  the  ex- 
istence of  a  plan  for  working  thus  the  main  railways  of  the 
countr>-.  As  the  industrial  development  of  Spain  is  held 
up  for  lack  of  communications  and  transport,  and  as  trans- 
port at  present  depends  on  coal,  the  importance  of  this 
project  can  hardly  be  exaggerated.  It  is  interesting  to  note 
also  that  practically  all  hydro-electrical  plants  in  the  country 
are  run  with  German  machinery,  and  that  their  usual  com- 
mercial forethought  has  been  displayed  in  a  systematic  cul- 
tivation of  the  subject  as  well  as  in  a  good  deal  of  surveying 
and  buying  of  properties  where  this  power  could  be  developed 
on  a  large  scale.  There  is  enough  water-power  in  Spain  to 
do  the  whole  work  of  the  country. 
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RECLAIMING  GAR  AXLES 

The  enormous  increases  in  the  prices  of  iron  and  steel 
products  since  the  outbreak  of  the  war  have  created  a  greater 
incentive  for  reclaiming  materials.  Heavy  parts  which  are 
used  in  large  numbers  furnish  especially  attractive  fields  for 
effecting  savings.  Until  quite  recently  the  reclaiming  of  car 
axles  has  been  practiced  by  verj'  few  roads,  but  at  the  present 
time  it  is  being  done  at  a  number  of  shops  and  by  a  variety 
of  methods. 

There  is  no  single  process  which  is  best  under  all  condi- 
tions. There  are  four  common  defects  for  which  axles,  other- 
wise in  good  condition,  may  be  removed  from  service.  The 
collar  may  be  too  thin  or  the  journal  may  be  too  long  or  the 


it  down  under  a  steam  hammer  from  the  center  to  the  collar 
on  the  wheel  seat  to  increase  the  distance  l>etween  the  inside 
fillets  on  the  journals.  The  collar  on  the  journal  is  also 
broken  down  with  swedges  in  this  operation.  Each  end  of 
the  axle  is  lengthened  about  one-fourth  to  one-half  inch  in 
this  way.  After  this  a  short  heat  is  taken  on  each  end  of 
the  axle  and  it  is  upset  in  a  6-in.  Ajax  forging  machine. 
The  machine  in  which  this  work  is  done  has  a  special  back- 
stop which  insures  the  axles  being  made  to  the  proper  length. 
About  ^-in.  is  left  at  each  end  to  be  turned  off  in  the  lathe 
and  the  collar  is  made  about  ^s-in.  over  size.  To  take  care 
of  any  surplus  stock  on  the  axle,  a  groove  is  provided  in  the 
die  at  the  end  of  the  collar  into  which  the  extra  metal  is 
forced  when  the  axle  is  upset.    After  the  forging  work  is  fin- 


Forging  Machine  witli  Special  Backstop  for  Reclaiming  Axle*. 


diameter  of  the  wheel  seat  or  journal  may  be  under  the  limit- 
ing dimensions.  In  the  first  two  cases  the  axle  can  be  built 
up  at  the  point  where  the  greatest  wear  has  occurred  by  weld- 
ing. The  chief  advantage  of  this  method  is  that  the  axle 
after  reclaiming  is  of  the  same  nominal  capacity  as  before. 
In  case  the  diameter  of  the  wheel  seat  or  the  journal  is  below 
the  limit,  it  is  the  usual  practice  to  convert  the  axle  to  the 
next  smaller  size. 

The  reforming  of  the  axles  is  a  job  requiring  special  equip- 
ment. Where  a  forging  machine  of  sufficient  capacity  is 
available  the  work  can  be  done  quickly  and  cheaply.  About 
two  years  ago  the  Atchison,  Topeka  &  Santa  Fe  fitted  up  a 
forging  machine  at  its  Topeka  shop  for  doing  this  work  and 
has  reclaimed  several  thousand  axles.    The  first  operation  in 


reclaiming  the  axle  is  to  heat  one  end  in  a  furnace  and  draw 


ished  the  axles  are  placed  in  a  furnace  and  thoroughly  an- 
nealed to  restore  the  proper  structure  in  the  metal.  This  is 
an  essential  part  of  the  work,  as  it  has  been  found  that  axles 
taken  from  service,  though  apparently  in  good  condition, 
often  will  not  pass  the  M.  C.  B.  drop  test  due  to  fatigue  and 
cr>stallization.  Axles  which  have  been  reformed  by  the 
process  described  above  and  properly  aiMnaled  are  superior  to 
now  axles  as  the  increased  diameter  at  the  center  gives  them 
additional  strength. 

The  work  of  reclaiming  axles  cannot  be  handled  satis- 
factorily on  a  forging  machine  of  less  than  6-in.  capacity. 
There  are  few  railroad  shops  that  have  such  large  machines 
available,  but  the  savings  effected  are  so  great  that  roads  hav- 
ing a  considerable  number  of  cars  would  find  it  economical 
to  install  machines  for  this  work  alone.     At  the  present  time 
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the  cost  of  a  new  5-in.  by  9-in.  axle  is  about  $35.60.     The      little  sledging  is  usually  necessary,  especially  on  the  center 
scrap  value  of  a  53/2-in.  by  10-in.  axle  is  $17.30  and  the  cost      sills,  and  if  the  device  shown  between  the  sills  is  set  properly 


of  reclaiming  it  in  the  forging  machine  is  $1.  Thus,  for 
each  5^-in.  by  10-in.  axle  made  into  a  5-in.  by  9-in.  axle 
there  is  a  saving  of  $17.30.  The  savings  effected  by  reclaim- 
ing 5-in.  by  9-in.  and  4 '4 -in.  by  8-in.  axles  are  $12.80  and 
$8.55,  respectively.  During  the  first  eleven  months  in  which 
the  forging  machine  at  Topeka  was  in  use  there  were  re- 
claimed  1,120  Sl^-in.  bv   10-in.,   1,427   5-in.  bv  9-in.,  and 


Dies  Used  for  Forming  the  Ends  of  the  Axles 

1,589  4!4-in.  by  8-in.  axles.  The  sav.'ngs  effected  amount 
to  more  than  $4(),()()0,  although  the  machine  was  in  u.«e  only 
a  part  of  the  time  on  thi.«;  work. 


STEEL  GAR  SILL  STRAIGHTENER 

BY  E.  A.  M. 

The  ordinar}-  method  of  straightening  center  sills,  end 
sills,  bolsters  and  the  diagonal  braces  of  steel  gondola  freight 
cars  consists  in  taking  the  sills  a|)art.  straightening  them 
separately  and  rcassemijling.  This  prcKess  is  expensive  and 
requires  consideral)le  time.  In  many  cases  the  following 
method  may  Ije  used  to  good  advantage.  Referring  to  the 
illustration,  the  dotted  lines  indicate  in  a  general  way  the 
position  and  shape  of  sills  after  they  become  Ijent,  due  to 
excessive  buffing  shocks  or  other  mistreatment.  The  center 
sills,  running  lengthwise  of  the  car,  usually  buckle  as  shown, 
and  the  end  sill  is  bent  l)ack  at  the  center.  If  the  bent  sills 
can  be  heated  and  a  strain  brought  on  the  drawbar  all  the 
sills  may  be  straightened  at  once  with  the  aid  of  a  little 
sledging. 

The  device  shown  l)etween  the  center  sills  consists  of  two 
inverted  L-shaped  castings.  They  are  10  in.  in  width  be- 
tween the  vertical  sides  when  closed  and  can  be  spread  to 
15  in.,  or  whatever  the  distance  is  Ijetween  center  sills  by 
means  of  the  tumbuckle  indicated.  The  flange  on  top  holds 
the  device  in  position  in  addition  to  providing  a  means  of 
lifting  it  in  and  out  of  place. 

The  damaged  car  is  coupled  to  another  car  l)y  means  of 
the  link  and  two  50-ton  hydraulic  jacks  are  placed  between 
the  cars.  All  bent  parts  are  heated  simultaneously  by  two 
or  three  men  using  oil  burners,  and  when  not  enough,  a  man 
operates  each  jack,  thus  tending  to  increase  the  distance  be- 
tween the  cars  and  thereby  pull  the  bent  parts  straight.     A 


the  operator  simply  sledges  the  bent  sill  until  it  is  in  place. 
This  operation  is  now  done  35  to  40  per  cent  cheaper  than 
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Method    of    Straightening    Steel    Car    Sills    Without    Removal    fron> 

the  Car 

by  the  older  method  of  taking  everything  a]>art,  >traighten- 
mg  the  parts  separately  and  reassembling.  In  addition  to 
the  saving  in  cost  there  is  a  material  saving  in  time  and  the 
car  is  returned  to  service  quicker. 

In  case  the  center  sill  shows  evidence  of  weakness  or  a 
crack  starts  in  straightening,  it  may  be  reinforced  locally. 


HvDKOGEX  AS  A  SUBSTITUTE  FOR  Petrol. — To  replace 
tile  shortage  of  petrol  in  Switzerland,  pure  hydrogen  has  been 
experimented  with  for  some  time,  says  the  Commercial  Motor. 
Hydrogen,  as  is  well  known,  is  the  richest  combustible  gas 
and  contains  practically  double  the  calorific  values  of  petrol. 
The  main  drawback  of  hydrogen  is  its  weak  density,  which 
necessitates  a  considerably  higher  compression  as  compared 
with  coal  gas  in  containers. 

The  French  Equipment  Problem. — Of  the  376,000 
cars  available  on  the  French  railways  in  August.  1914, 
55.000  were  lost  to  the  railways,  presumably  as  the  result 
of  enemy  occupation  of  territor>-,  says  an  article  in  a  recent 
issue  of  the  Industrial  et  Commercial  Frangais.  Even  with 
the  addition  of  the  vehicles  provided  by  the  British  author- 
ities, an  assistance  which  is  described  as  invaluable,  the  total 
rolling  stock  available  has  been  inadequate  to  meet  all  de- 
mands, and  with  the  utmost  relief  which  can  be  obtained 
by  the  utilization  of  highways  and  inland  navigations,  it  is 
held  that  the  traffic  needs  the  construction  of  more  than  the 
33,000  cars. 


Automatic  Straight    -lir  Brake  'Irst   Train  of   ICO  Cars  on   t'r   t'licinii^n  Railzvay 


Road  Tests  of  the  A.  S.  A.  Brake 

100  Car  Train  Run  on  Virginian  with  A.  S.  A.  and 
Combinations  of  A.  S.  A.  and  Westinghouse  Brakes 


OX  July  4,  1918,  a  train  of  100  loaded  coal  cars  having 
a  gross  weight,  exclusive  of  the  locomotive  and 
caboose,  of  about  7,600  tons,  equipped  throughout 
with  Automatic  Straight  Air  brakes,  was  run  over  the  Vir- 
ginian Railway  from  Princeton,  W.  Va.,  to  Roanoke,  Va. 
This  train  was  run  as  the  last  of  a  long  series  of  tests,  in- 
cluding both  rack  and  road  tests,  which  have  been  conducted 
by  the  Bureau  of  Safety  of  the  Interstate  Commerce  Com- 
mission to  determine  the  practicability  of  the  Automatic 
Straight  Air  brake  system,  controlled  by  the'  Automatic 
Straight  Air  Brake  Company,  New  York.  Following  the 
97-mile  run  from  Princeton  to  Roanoke,  the  Automatic 
Straight  Air  brake  equipment  on  fifty  cars  was  replaced  with 
the  Westinghouse  equipment  generally  in  use  on  the  class  of 
cars  of  which  the  train  was  made  up.  The  train,  thus 
e(iuipped,  was  run  from  Roanoke  to  ^'ictoria,  Va.,  a  distance 
of  123  miles,  with  the  A.  S.  A.  equipment  at  the  head  of  the 
train  and  the  Westinghouse  at  the  rear,  and  from  Victoria 
to  Sewalls  Point  (Norfolk),  Va.,  120  miles,  with  the  West- 
inghouse equipped  cars  at  the  head  of  the  train  and  the 
A.  S.  A.  cars  at  the  rear. 

The  test  train  was  made  up  of  100  52>^-ton  hopper  coal 
cars  averaging  about  41,600  lb.  light  weight,  a  Mikado  type 
locomotive  and  a  caboose  chronograph  car.  Helper  service 
was  available  throughout  the  trips  over  the  Third  and  Second 
divisions,  but  the  helper  locomotive  had  no  part  in  the  brake 
operations.  The  cars  are  regularly  fitted  with  Westinghouse 
10-in.  freight  brake  equipment,  including  K-2  triple  valves. 

FUNCTIONS  OF   THE  A.   S.   A.   BRAKE 

The  Automatic  Straight  Air  Brake  car  equipment  of  the 
type  with  which  the  train  was  fitted,  consists  of  a  triple 
valve  with  separate  service  and  emergency  sections,  and  a 
change-over  valve.*  In  addition  to  the  usual  tx-pe  of  brake 
cylinder  and  auxiliary  reservoir,  the  equipment  includes  a 

*For  a  complete  description  of  the  three-unit  type  A.  S.  A.  car  eq-.tipment 
(the  type  with  which  the  test  train  was  equipped),  see  the  Ratl7i'a\ 
Mechanical    Engineer    for    Xovember.    1917,    page    633. 


service  reservoir  which  during  service  oi)eration>  i>  in  effect 
a  part  of  the  train  pipe,  providing  the  necessary  train  line 
volume  from  which  to  furnish  air  for  senice  applications. 
The  engine  cquip-ment  consists  of  a  high  volume  feed  valve 
and  a  compensating  valve.  The  former  perform^  the  same 
functions  as  and  replaces  the  slide  valve  feed  valve,  while  the 
latter  replaces  the  equalizing  discharge  valve  of  the  engineer*.* 
I)rake  valve,  and  in  addition  to  j)erforming  the  functions  of 
that  valve,  automatically  maintains  train  i)i|ie  pressure  while 
the  Ijrake  valve  is  in  lap  position,  at  whatever  jKjint  was  es- 
tablished by  the  preceding  position  of  the  valve. 

F^ssentially  the  functions  of  the  Automatic  Straight  Air 
brake  equi})ment  arc  as  follow: 

(1)  Rapid  serial  action  in  service  application-  and  in 
quick  release. 

(2)  The  maintenance  of  uniform  and  constant  brake 
cylinder  pressure,  irrespective  of  piston  travel  or  cylinder 
leakage.  The  cylinder  is  fed  from,  the  l>rake  pij)e.  the 
pressure  in  which  in  turn  is  maintained  by  the  comj)ensating 
valve  while  the  brake  valve  is  in  lap  position. 

(.S)  Graduated  release,  permitting  a  variation  of  brake 
cylinder  pressure  at  the  will  of  the  engineman. 

(4)  Quick  release  when  desired. 

(5)  Emergency  applications  of  the  brake  available  at 
any  time  during  or  after  any  ser\'ice  application,  and  an  au- 
tomatic emergency  application  on  full  depletion  of  train  pipe 
pressure. 

PURPOSE  OF  THE  TESTS 

The  purpose  of  the  three  100-car  test  runs,  the  first  of 
which  was  made  on  July  4,  was.  first,  to  demonstrate  the 
abilit}'  of  the  \.  S.  A.  equipment  to  handle  the  longest  trains 
ordinaril}-  operated  under  any  conditions,  down  long  heavy 
grades,  and,  second,  to  determine  the  ability  of  the  A.  S.  A. 
equipment  to  operate  successfully  when  combined  in  trains, 
including  brakes  of  existing  types.  The  train  was  equipped 
for  the  collection  of  complete  data  as  to  the  performance  of 
the  brakes  on  practically  every  car,  each  car.  with  one  ex- 
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ception,  being  fitted  with  a  trainagraph,  recording  brake 
pipe,  auxiliary  reservoir  and  brake  cylinder  pressure.  A 
chronograph  in  the  caboose  provided  a  continuous  chart  on 
which  was  recorded  the  time  of  each  brake  valve  movement, 
the  time  of  application  and  release  of  the  brakes  on  the  first, 
fiftieth  and  one-hundredth  cars,  and  the  usual  data  as  to 
speed,  mileposts.  etc.  In  addition  to  the  trainagraph  record 
of  brake  valve  movements,  constant  telephone  communication 
was  maintained  between  the  locomotive  and  the  caboose. 
The  locomotive  and  chronograph  car  each  was  equipped  with 
a  speed  recorder.  In  addition  to  the  equipment  for  the  ob- 
servation of  brake  conditions,  pyrometer  connections  were 
made  through  slip  rings  on  the  axle  to  the  rim,  plate  and 
hub  of  one  of  the  rear  wheels  on  the  one-hundredth  car,  as 
well  as  to  the  brake  shoe,  from  which  temperature  observa- 
tions were  taken  during  periods  of  heavy  braking. 

To  demonstrate  the  characteristics  of  the  Automatic 
Straight  Air  Brake  for  heavy  grade  work,  the  First  division 
of  the  Virginian  Railway  from  Princeton,  W.  Va.,  to 
Roanoke,  Va.,  was  chosen.  Beginning  at  a  point  about  two 
miles  east  of  Princeton  is  a  1.5  per  cent  compensated  grade, 
nearly  11  miles  long,  ending  at  Kellysville,  which,  from  the 
standpoint  of  braking  conditions,  is  the  greatest  obstacle  im- 
posed in  the  way  of  loaded  train  movement.  The  length  of 
trains  operated  down  this  grade  is  limited  to  a  maximum  of 


practiced  with  existing  types  of  equipment,  brake  cylinder 
pressure  once  established,  need  never  be  fully  released  as 
long  as  a  retarding  force  is  required.  On  the  basis  of  a 
Ijraking  power  of  60  per  cent  of  the  light  weight  of  the  cars 
at  50  lb.  brake  cylinder  pressure,  an  average  co-efficient  of 
brake  shoe  friction  of  20  per  cent  and  a  train  resistance  of 
about  3.5  lb.  per  ton,  a  rough  calculation  indicates  that  a 
uniform  speed  of  15  miles  an  hour  should  be  maintained 
down  a  1.5  per  cent  grade  with  a  constant  cylinder  pressure 
01  20  lb.  The  schedule  of  the  test  run  down  Kellysville  hill, 
therefore,  called  for  the  maintenance  of  approximately  20  lb. 
cylinder  pressure,  that  is,  a  10-lb.  brake  pipe  reduction,  to 
be  slightly  raised  or  lowered  by  the  manipulation  of  the 
brake  valve  between  lap  and  running  positions,  and  lap 
and  application  positions,  as  the  speed  of  the  train  seemed 
to  require. 

EVENTFUL    RUN    DOWN    KELLYSVILLE    HILL 

Three  incidents  interfered  with  the  strict  following  out  of 
this  plan  during  the  first  three  and  one-half  miles  down  the 
hill.  At  the  first  application  of  the  brakes  an  unnecessarily 
large  brake  pipe  reduction  was  made  and  held  too  long,  with 
the  result  that  the  train  was  stopped  after  having  proceeded 
about  one  and  one-half  miles  from  the  top  of  the  grade. 
During  this  stop  a  maximum  cylinder  pressure  of  32  lb.  was 
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^h  loaded  cars.  The  uncertainty  of  the  control  of  the  Ijrakes 
throughout  the  train  has  made  impracticaljle  the  successful 
operation  of  longer  trains. 

From  Kellysville  east  for  about  two  miles  the  grade  is 
slightly  ascending,  followed  by  about  four  miles  of  .8  per 
cent  descending  grade.  From  Rich  Creek  this  grade  is  fol- 
lowed by  al)Out  43  miles  of  light  ascending  grade,  most  of 
which  does  not  e.xceed  .2  per  cent.  Succeeding  this  is  an- 
other 1.5  per  cent  descending  grade.  This  one,  however, 
docs  not  exceed  seven  miles  in  length  and  offers  less  diffi- 
culty in  train  control  than  Kellysville  hill.  The  remainder 
of  the  First  division  is  made  up  of  a  broken  light,  eastbound 
descending  grade  and  ofters  little  of  interest  from  the  stand- 
point of  brake  operation. 

From  Princeton  to  Kellysville  the  cars  were  all  operated 
in  graduated  release,  and  90-lb.  train  line  and  110-lb.  main 
reservoir  pressure  were  maintained,  in  accordance  with  the 
practice  of  the  road.  When  operating  in  quick  release  posi- 
tion the  Automatic  Straight  Air  brake  equipment  provides 
the  engineman  with  direct  control  of  the  brake  cylinder 
pressure  throughout  the  train.  With  the  train  so  equipped, 
instead  of  resorting  to  the  cycling  method  of  brake  operation 


recorded  on  the  last  car.  The  brakes  were  released  and  the 
train  started  in  about  eight  minutes  after  the  stop  and  about 
cne  minute  later,  when  the  speed  had  attained  11  miles  per 
hour,  an  emergency  application  was  effected  by  the  blowing 
off  of  a  hose  on  the  rear  end  of  the  ninety-fourth  car.  This 
occurred  just  after  a  10-lb.  brake  pipe  reduction  had  been 
made  on  the  engine;  nevertheless,  the  emergency  action  was 
eft'ective  throughout  the  length  of  the  train,  which  came  to  a 
stop  without  noticealile  shock  at  either  end.  Following  this 
incident,  five  minutes  after  the  train  had  again  been  started, 
tlie  train  parted  between  the  eighty-fourth  and  eighty-fifth 
cars,  due  to  the  slipping  by  vertically  of  the  coupler  knuckles. 
This  occurred  about  four  minutes  after  a  brake  pipe  reduc- 
tion of  approximately  10  lb.  had  been  made,  and  again  the 
emergency  application  of  the  brakes  brought  both  ends  of  the 
train  to  a  smooth  stop  about  125  ft.  apart. 

The  remaining  eight  miles  of  the  grade,  from  Ingleside  to 
Kellysville,  were  traversed  in  30  minutes,  without  incident. 
From  the  time  the  brakes  were  applied  after  the  train  was 
started  until  the  final  stop  in  Kellysville  yards,  the  brakes 
were  never  fully  released.  The  brake  cylinder  pressure  on 
the  hundredth  car  varied  up  and  down  between  10  and  30  lb. 
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and  with  a  few  exceptions  which  were  of  only  short  dura- 
tion the  speed  variations  were  between  14  and  21  miles 
an  hour. 

During  the  run  ending  with  the  stop  at  Kellysville,  pyrom- 
eter readings  of  wheel  temperatures  on  the  one-hundredth 
uir  showed  a  maximum  temperature  of  280  deg.  F.  in  the 
rim,  190  deg.  in  the  plate  and  no  rise  in  temperature  in  the 
iiub  of  the  wheel;  the  maximum  temperature  of  the  brake 
-lice  was  670  deg.  F.  These  maximums  were  reached  as 
the  train  stopped  at  Kellysville.  Examination  of  the  wheels 
on  the  rear  half  of  the  train  indicated  a  high  degree  of 
uniformity  in  temperature.  That  the  same  condition  applied 
iicncrallv  throughout  the  train  is  well  indicated  bv  the  aver- 


The   Rear   End   of  the   One-Hundredth   Car,    Showing   the   A. 
Brake    Equipment  and   the  Trainagraph 
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age  cylinder  pressures  maintained  during  the  run  from  Ingle- 
side  to  Kellysville.  Following  the  test,  the  trainagraph 
records  of  cars  1,  25,  SO,  75  and  100  were  removed  and  the 
average  cylinder  pressures  obtained  by  planimeter  measure- 
ments. These  averages  were:  Car  1,  24.88  lb.;  car  25, 
24.4  lb.;  car  50,  21.36  lb.;  car  75,  25.84  lb.,  and  car  100, 
16.56  lb.,  an  average  of  21.81  lb. 

At  Kellysville  the  brakes  on  the  last  50  cars  were  changed 
from  graduated  release  to  quick  release,  under  which  con- 
ditions the  train  ran  down  the  four-mile  .8  per  cent  grade. 
Twice  during  this  part  of  the  run  the  train  broke  in  two, 
in  both  cases  immediately  following  the  release  of  the  brakes 
after  service  applications.  In  the  first  instance  a  knuckle  pin 
was  sheared  and  in  the  second  a  knuckle  was  broken.  The 
broken  section  of  the  knuckle,  while  largely  a  new  break, 
showed  a  flaw  in  the  casting  which  may  have  contributed  to 
its  failure.  It  is  worthy  of  note,  however,  that  in  neither 
case  was  the  parting  of  the  train  preceded  by  a  shock  of 
any  severity.  In  both  cases  the  train  was  brought  to  a 
smooth  stop. 

PERFORMANCE    OF    MIXED    EQUIPMENT 

At  Roanoke  the  A.  S.  A.  brake  equipments  were  replaced 
with  the  Westinghouse  K-2  triple  valves,  on  one-half  of  the 
cars  in  the  train.  Following  the  completion  of  this  work,  on 
July  8  a  run  was  made  over  the  Second  division  from 
Roanoke  to  Victoria,  Va.,  with  49  A.  S.  A.  cars  at  the  head 
end  of  the  train,  followed  by  50  Westinghouse  cars  and  one 
A.  S.  A.  car  at  the  rear  of  the  train.  The  entire  50  cars 
with  the  A.  S.  A.  equipment  were  operated  in  graduated 
release. 


The  Second  division  is  characterized  by  a  gradually  de- 
scending profile  for  the  first  half  of  the  distance,  the  maxi- 
mum grade  being  .6  per  cent  descending  eastbound.  The 
longest  descent  of  this  gradient  begins  about  two  miles  east 
of  Goodview  and  with  the  exception  of  the  fourth  mile,  in 
which  the  grade  is  reduced  to  .1  per  cent,  this  descent  is 
continuous  for  13  miles,  ending  alx>ut  one  mile  west  of 
Huddle.<ton.  The  remainder  ol  the  grades  are  light  and 
short  and  require  very  little  braking.  The  practice  on  this, 
as  well  as  on  the  First  division,  is  to  maintain  70  lb.  train 
line  and  90  lb.  main  reservoir  pressure,  and  this  practice 
was  followed  in  the  test. 

An  average  speed  of  20  miles  an  hour  was  maintained 
down  the  long  .6  per  cent  grade  east  of  Goodview  with  very 
1  ttle  variation.  The  maximum  variation  occurred  when  the 
r^peed  reached  30  miles  an  hour,  just  preceding  the  stop  at 
btone  Mountain,  which  is  located  eight  miles  east  of  the 
icj)  of  the  grade.  On  the  run  from  Stone  Mountain  to 
Huddleslon  an  average  speed  of  20  miles  an  hour  was  main- 
t  imed  with  a  maximum  variation  of  not  more  than  two 
miles  an  hour.  The  train  was  handled  on  this  grade  by 
the  one  r'.ppl  cation  method,  the  brake  cylinder  pressure  on 
die  first  49  A.  S.  A.  cars  being  graduated  up  or  down  as 


Interior  of  th«  Chronograph  Car 

conditions  required.  During  this  period  some  of  the  West- 
inghouse brakes  applied  and  leaked  off,  but  at  no  time  during 
this  run  was  there  an  application  of  the  brakes  on  the  one- 
hundredth  car  until  the  heavy  train  pipe  reduction  made 
just  preceding  the  stop  at  Huddleston. 

The  run  over  the  last  half  of  the  Second  division  was 
made  with  the  first  25  A.  S.  A.  cars  in  graduated  release 
and  the  remainder  in  quick  release,  the  brakes  being  manipu- 
lated in  the  usual  manner.  Following  this  change  in  the 
operation  of  equipment,  two  water  stops  were  made  without 
shock  at  the  rear  end  of  the  train. 

At  Victoria  the  50  Westinghouse  cars  were  placed  at  the 
head  of  the  train,  with  the  50  Automatic  Straight  Air  brake 
cars  at  the  rear,  all  being  placed  in  quick  release.    On  July  9 
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the  train  was  run  from  Victoria  to  Sewalls  Point,  Va.,  over 
the  First  division,  a  distance  of  120  miles. 

This  division  is  characterized  l)y  light  rolling  grades  with 
an  aggregate  eastl^ound  descent  of  about  500  ft.  in  the  first 
6.^  miles.  Although  the  maximum  grade  is  .6  per  cent,  con- 
sideral)le  difficulty  has  i^een  experienced  in  properly  con- 
trolling the  speed  of  long  trains  because  of  the  l)roken  nature 
of  the  grades.  In  the  operation  of  lOO-car  loaded  trains, 
which  are  regularly  handled  over  this  division,  practically 
no  braking  is  done  to  control  the  speed  of  the  train.  In 
order  to  insure  the  application  and  release  of  all  brakes  in 
the  train,  such  a  heavy  Ijrake  pipe  reduction  is  recjuired  that 
it  is  practically  impossible  to  make  an  application  without 
bringing  the  train  to  a  full  stop.  It  is  the  practice  to  let 
the  trains  run,  which  at  many  jjoints  results  in  the  attain- 
ment of  undesirably  high  sj)eeds  Ijefore  the  Si)eed  is  checked 
by  a  change  in  the  grade. 

During  the  test  run  several  brake  ajjplications  were  made 
to  control  the  speed,  the  reductions  ranging  from  5  lb.  to 
14  lb.  In  every  case  the  l)rakes  a|)i)lied  on  the  one-hundredth 
car  and  the  smoothness  with  which  the  train  was  handled 
indicated  a  uniformit>  of  lirake  application  throughout  the 
train.  In  one  ca^^e  a  break-in-two  resulted  from  an  attempt 
to  release  witliout  sufficient  time  in  full  release  position,  the 
brake  valve  being  returned  to  running  jmsition  after  a  period 
of  only  nine  seconds  in  release.  Following  the  customar)' 
practice  with  the  A.  S.  A.  brake,  however,  in  which  the 
valve  is  maintained  in  full  release  jmsition  for  not  less  than 
25  seconds,  no  difficulty  was  experienced  in  releasing  the 
brakes  throughout  the  train.  The  release  on  the  one- 
hundredth  car  was  obtained  in  .^5  seconds  from  the  time 
the  brake  valve  was  placed  in  release  position,  following  a 
5-lb.  train  pif)e  reduction.  In  fact,  there  appeared  to  be  no 
appreciable  difference  in  the  time  required  to  effect  the  re- 
lease of  the  brakes  on  the  last  car,  irrespective  of  the  extent 
of  the  train  pipe  reduction. 

It  seems  evident  that  the  Automatic  Straight  Air  brake, 
even  when  operating  with  other  e(|uipment  in  the  same  train, 
offers  the  ])ossibility  of  materially  increasing  the  flexibility 
of  train  control. 

.\DV.AXTA(;ES    DEXIONSTR.ATED    BY    THE    TESTS 

Undoubtedly  the  most  im|)ortant  consideration  in  estimat- 
ing the  value  of  any  device  havng  to  do  with  train  control 
is  the  degree  of  safety  of  train  operation  attending  its  use. 
A  braking  system  to  be  highly  successful  must  be  capable 
of  retaining  the  train  constantly  under  a  control  which  not 
onlv  provides  against  the  loss  of  life,  but  also  protects  the 
equipment  and  lading  in  the  train  from  damage  in  the  face 
of  any  situation  which  reasonal)ly  may  l)e  exj>ected  to  arise. 
The  value  of  the  Automatic  Straight  Air  brake  in  this  respect 
was   demonstrated   several   times   during   the   lOO-car  tests. 
The  attainment  of  emergency  applications  of  the  l^rakes  and 
smooth  stops  of  this  long  train  when  operating  at  slow  si^eeds. 
ranging  from  11  to  14  miles  an  hour,  in  one  case  immediately 
following  a  brake  pipe  reduction  and  in  another  immediately 
following  a  release  of  the  brakes,  demonstrates  the  value  of 
the  reserve  emergency  l)raking  power  which  is  always  avail- 
able with  the  Automatic  Straight  Air  brake  equipment.    This 
function  of  the  A.  S.  A.  Brake  was  strikingly  demonstrated 
during  a  standing  test  preceding  the  run  of  July  4.     Fol- 
lowing a  release  after  a   full  service  application,  with  the 
brakes  operating  in  quick  release,  the  brake  valve  was  moved 
immediately    from    the    release    to   the    emergency    position. 
The  brakes  toward  the  front  of  the  train  had  fully  released 
before   the   emergency   started,   and   an  examination    of   the 
trainagraph  records  showed  that  the  emergency  action  over- 
took the  release  at  the  7.5 rd  car.     The  emergency  action  on 
the   remainder   of  the   cars  was   not   preceded   by   a   release 
of  the  service  application. 

Lack  of  control   immediatelv  following  a  release  from  a 


service  application  is  a  frequent  cause  of  accidents  under 
such  conditions,  for  instance,  as  entering  a  yard  in  a  fog,  or 
an  unexpected  change  in  signal  indications. 

One  of  the  serious  difficulties  encountered  in  the  operation 
of  heavy  trains  down  long  steep  gradients  is  the  excessive 
temperatures  produced  in  the  wheels  and  brake  shoes.  This 
is  due  to  two  causes:  First,  the  inec|uality  of  braking  efforts 
obtained  throughout  the  length  of  a  long  train,  resulting  in 
the  conversion  of  an  excessive  amount  of  energy  at  the  wheels 
of  the  cars  toward  the  front  of  the  train  and.  second,  due 
to  the  comparatively  short  time  available  for  the  conversion 
and  dissipation  of  the  heat  generated  under  the  cycling 
method  of  brake  oj)eration.  It  is  evident  that  given  the 
same  weight  of  train  and  average  rate  of  speed,  the  aggregate 
amount  of  energy  which  must  be  converted  into  heat  and 
dissipated  remains  the  same,  irrespective  of  the  method  of 
brake  manipulation.  The  nearer  uniform  the  speed  remains, 
however,  the  lower  will  l)e  the  maximum  rate  of  heat  conver- 
sion and,  therefore,  the  lower  the  temperature  is  maintained 
in  the  wheels  and  brake  shoes.  Brake  Ijurned  wheel  treads 
and  excessive  brake  shoe  wear  are  responsible  for  the  destruc- 
tion of  a  large  amount  of  material  from  which  is  obtained 
no  return   in  service  j)erformed. 

riic  abil.ty  to  control  with  certainty  under  all  conditions 
tlie  max'mum  trains  which  may  otherwise  be  operated,  re- 
moves a  limitation  to  transportation  capacity  often  imposed 
by  long,  heavy  grades,  which  otherwise  can  only  be  over- 
come In-  an  extension  of  facilities. 

.\iiother  matter  worthy  of  careful  consideration  is  the  de- 
mands of  the  brake  .system  on  the  air  })umj».  With  the  long 
trains  now  operated  the  quantity  of  free  air  which  must  be 
compressed  is  enormous  under  the  best  of  conditions  and 
the  air  jiump  draws  heavily  on  the  coal  pile.  The  saving 
of  air  effectetl  by  the  method  of  braking  demonstrated  on 
Kellysville  hill  is  evident.  The  pump  wa>  required  to  fur- 
nish only  the  air  needed  to  maintain  the  desired  cylinder 
pressure  again.'it  train  line  and  cylinder  leakage  and  the  com- 
paratively small  amount  released  from  the  cylinders  when 
reductions  of  brake  cylinder  pressure  were  necessar}\  This 
is  obviously  much  less  than  is  required  repeatedly  to  recharge 
the  sy.stem  following  full  releases  of  brake  cylinder  pressure 
at  from  two  to  three  minute  intervals  with  the  cycling  method 
of  brake  operation.  When  operating  in  quick  release  this 
advantage  is  lost  and  the  saving  in  air  consumption  with 
the  A.  S.  A.  brake  is  not  so  pronounced.  That  there  is  a 
saving,  however,  is  evident  from  a  comjiarison  of  the  volumes 
which  must  be  recharged  following  full  release  after  a  ser^•ice 
a[)l)lication.  The  .service  reservoir,  which,  together  with  the 
train  line,  supjdies  the  Ijrake  cylinder,  has  a  volume  of  2,100 
cu.  in.  for  10-in.  equipment,  as  compared  with  2,S00  cu.  in. 
in  the  auxiliary  reservoir,  the  air  in  which  is  not  drawn  u]ion 
during  service  applications.  This  difference  in  volume  indi- 
cates the  extent  to  which  air  from  the  train  line  is  utilized 
in  the  brake  cylinders. 

.\fter  a  study  of  the  performance  of  the  brakes  on  the  100- 
car  test  trips  it  seems  evident  that  the  Automatic  Straight 
.\ir  Brake  performs  the  functions  for  which  it  was  designed 
under  everyday  service  conditions.  The  economic  value  of 
the  practical  application  of  these  function-^  it  would  be 
difficult  to  overestimate. 


Fusee  Powder  in  a  Hot  Box. — A  fusee  is  a  mighty  dan- 
gerous thing  to  pack  a  hot  lx)x  with.  This  is  the  text  of  a 
circular  which  has  been  issued  by  the  safety  engineer  of  the 
Grand  Trunk,  to  tell  of  an  engineman  and  a  brakeman  who 
used  powder  taken  from  fusees  to  cool  hot  journals.  This  is 
characterized  as  the  latest  fashion  in  getting  hurt,  a  fashion 
which  all  employees  in  Canada  are  reminded  to  steer  clear  of. 
.\  fu<!ee  contains  potassium  perchlorate,  sulphur,  charcoal 
and  a  lot  of  other  things  that  do  not  get  along  well  together 
in  a  hot  box. 


!,' 


^ 


August,  1918 


RAILWAY    MECHANICAL    ENGINEER 


457 


GUN  TRANSPORT  GAR  FOR  THE  NAVY        over  the  striking  castings  is  56  ft.     When  carrying  a  16-in. 

gun  the  total  weight  at  the  breech  end  will  \ye  165,317  lb. 

The  movement  of  big  guns  by  rail  requires  special  equip-     The  complete  car  consists  essentially  of  two  flat  cars  of  spe- 

iiient.  which  often  involves  interesting  features  of  construe-     cial  design  with  a  bridge  placed  on  them  which  is  arranged  to 

tion.     A  typical  example  is  found  in  the  gun  transport  car      carry  the  load.     The  two  flat  cars  on  which  the  bridge  is 

recently  delivered  to  the  Navy  Department  by  the  Pullman     carried  are  mounted  on  70-ton  trucks,  spaced   10  ft.  from 


ChA  Cradle  Blocks 


A^^^Or"  ■'ra 


Plan  and  Elevation  of  Naval  Gun  Car 


C  ompany.     This  car  is  intended  to  be  used  for  the  trans-  center  to  center.     The  cars  are  designed  to  jierform  two  func- 

portat'on  of  the  unmounted  l)arrels  of  navy  guns.     It  is  de-  tions,  first  to  carry  the  load  placed  on  the  auxiliar>'  center 

signed   to  handle    16-in.   guns,   which   are  68    ft.   long   and  plate  in  the  center  of  the  car.  and  second  to  transmit  the 

weigh   iSOj.'iS  lb.,  but  can  also  be  used  for  smaller  guns,  buffing  and  pulling  stresses  to  the  bridge.     The  center  sills 


Special  Car  Designed  to  Carry  16-Inch  Guns 


An  idler  is  required  when  handling  16-in.  and  14-in.  guns,  are  of  the  fishbelly  type  24^/2  in.  deep  at  the  center  and  12 

but  smaller  guns  do  not  project  beyond  the  ends  of  the  car.  m.  deep  at  the  bolster,  made  up  of  two  ^-in.  web  plates. 

The  design  of  the  car  permits  operation  over  curves  as  sharp  Each  web  plate  has  the  bottom  edge  reinforced  with  two  4-in. 

as  100  ft.  radius.  by  4-in.  by  ^-in.  angles,  while  at  the  top  edge  there  is  a 

The  weight  of  the  car  complete  is  81,000  lb.  and  the  length  single  angle  on  the  outside  of  each  plate.     A  cover  plate  ^ 
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in.  thick  and  22  in.  wide  extends  the  entire  length  of  the  gear  and  has  a  straight  end  sill.     The  inner  end  is  arranged 

car.     Between  the  sills  at  the  center  of  the  car  there  are  two  to  transmit  the  buffing  forces  to  the  bridge  and  the  end  sill 

pressed  steel  separators  placed  back  to  Ixick.     Between  these  is  in  the  form  of  an  arc  of  a  circle  concentric  with  the  auxil- 

and  the  cover  plate  is  the  auxiliary'  center  plate  support.   The  iary  center  plate.     This  curved  end  sill  is  a  12-in.,  35-lb. 

auxilian-  center  plate  rests  on  the  cover  plate  and  is  further  ship  channel  reinforced  by  a  cover  plate  and  faced  on  the 


Coupler 
End  Elevailon  -  Coupler  End. 


4x4'rVLs/ 


if  Separa/or 


Details  cf  the   Carrier   Units  cf  the    Naval   Gun   Car 


supported  on  the  ends  by  separators  between  the  web  plates,  outer  surface  with  a  >^-in.  by  12-in.  spring  steel  plate.    The 

The  bolsters  are  made  up  of  two  pressed  steel  pans  spaced  end  sill  is  fastened  on  either  side  to  15-in.,  33-lb.  channels, 

7  in.  apart,  with  fillers  above  the  side  bearing,  and  top  and  which  form  the  side  sills.     An  angle  iron  2^  in.  from  the 

bottom  cover  plates.  top  flange  forms  the  support  for  the  deck,  which  is  made  of 

The  outer  end  of  the  center  sill  carries  the  usual  draft  checkered  steel  plate.    Between  the  bolsters,  the  side  sills  are 
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further  reinforced  by  an  angle  iron  along  the  bottom  edge. 

Ihe  bridge  has  a  large  steel  casting  on  each  end,  which 
fits  over  the  auxiliary  center  plate.  These  center  castings 
are  spaced  36  ft.  from  center  to  center  and  are  joined  by  a 
girder  made  up  of  two  12-in.,  30.2-lb.  channels  spaced  19 
in.  apart  with  the  top  and  bottom  cover  plates  26  in.  wide 
and  ^  in.  thick.  Under  the  center  portion  of  the  girder  is 
a  buffing  member  which  is  in  line  with  the  underframes  of 
ihe  flat  cars.  The  buffer  member  consists  of  two  15-in., 
3.S-lb.  channels  with  a  bottom  cover  plate  ^g  in.  thick.  At 
each  end  of  the  channels  there  is  a  buffer  casting  which  is 
curved  to  fit  the  end  sills  of  the  flat  car.  The  lower  buffer 
member  carries  four  brackets  on  each  side,  which  serve  as 
supports  for  running  boards.  The  buffer  memljer  is  designed 
to  remove  the  buffing  stresses  from  the  upper  girders  and  the 
center  plate,  and  to  insure  that  the  stresses  will  ])e  trans- 
mitted to  the  lower  member  the  au.xiliar}-  center  plates  are 
given  a  longitudinal  clearance  of  j/z  in.  in  the  center  cast- 
ings. 

The  end  of  the  girder  member  carries  two  cradles  which 
extend  to  the  side  sills  and  resist  the  tendency  of  the  bridge 
to  tilt.  The  center  portion  is  formed  of  a  V-shaped  cradle 
in  which  the  gun  rests.  At  the  end  which  carries  the  breech, 
heavy  timbers  are  used  for  blocking.  At  the  muzzle  end, 
where  the  support  must  be  higher  than  at  the  breech,  a  re- 
movable cradle  buik  up  of  structural  steel  is  provided.  Two 
1^-in.  eye  bolts  pass  through  each  cradle  and  provide  a 
means  for  fastening  the  gun  to  prevent  any  longitudinal 
movement. 

Each  of  the  two  flat  cars  has  a  separate  braking  system 
and  the  train  line  is  carried  under  the  buffing  memljer  and 
connected  to  the  trucks  by  the  usual  standard  M.  C.  B.  air 
hose. 


INSTRUCTIONS  RELATING  TO  CAR 
REPAIRS 

The  Committee  on  Standards  for  Cars  and  Locomotives 
at  its  meeting  at  Washington  the  latter  part  of  the  month 
decided  upon  a  plan  for  fixing  a  maximum  amount  which 
is  not  to  be  exceeded  in  making  repairs  to  freight  cars,  de- 
pending upon  the  age,  type  and  class  of  cars.  Freight  cars 
in  need  of  general  repairs  will  be  thoroughly  inspected,  all 
defective  parts  noted  and  an  estimate  made  showing  the  cost 
to  place  the  car  in  general  condition  for  two  years'  service, 
barring  accident  and  running  repairs.  A  circular  will  be 
issued  by  the  division  of  operation  prescribing  the  limits  of 
cost  for  making  repairs  approximately  as  follow's: 

Wooden  freight  cars  which  have  not  been  rebuilt  and  im- 
proved by  application  of  metal  draft  arms  extending  beyond 
body  bolster,  continuous  steel  draft  arms,  steel  center  sills 
or  steel  underframe: 

(A)  In  service  20  years  or  more: 

Limit  of  cost  of 
repairs  in  kind. 
AU   freight  cars  labor  and  material 

If  equipped  with  40,000  lb.  capacity  trucks  or  less $25 

Over  40.000  lb.,  but  less  than  60,000  lb.  capacity 75 

60,000  lb.  capacity  trucks  and  over 100 

(B)  Cars  in  service  10  years  and  less  than  20  years: 

Limit  cost  of  repairs 

In  kind  With  betterments 

, ■: ,        , >. ^ 

-Ml  cars  All  cars 

exie])!  refrjr.  Refrg.          except  refrg.      Refrg. 

Equipped   with  40,000  lb.  ca-  No                   No 

pB'-itv   trucks   ir    less S^.S  $100          Detterments  P.ettermentt 

Over  40.000  Ih..  hut  less  than  to  be  to  be 

60,000   lb.  capacity 100  150               applied  applied 

60,000  lb.  capacity  and  over.   150  500                $1,000  $1,200 

Cars  in  service  over  5  years  and  less  than  10  years,  and 
cars  found  equipped  with  metal  draft  arms  extending  beyond 
body  bolster,  continuous  steel  draft  arms,  transom  draft  gear, 
steel  center  sills  or  all  steel  underframe: 

All  cars,  having  trucks  60,000  lb.  capacity  and  over,  will 
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he  repaired  unless  total  cost  of  repairs,  including  cost  of  bet- 
terments, plus  scrap  value,  exceeds  75  per  cent  of  the  value 
of  a  new  car. 

If  cost  of  repairs  exceeds  75  per  cent  of  the  value  of  a  new 
car.  it  will  he  dismantled  and  good  parts  reclaimed  for  use 
in  repairing  cars  of  similar  types.  This  will  apply  to  exist- 
ing e(iuij)ment  o)ily. 

Cars  in  sen* ice  5  years  and  less: 

All  cars,  having  trucks  60,000  lb.  cai)acity  and  over  will 
be  thoroughly  repaired  at  cost  necessar}'. 

Cost  of  application  of  safety  api)liances,  wheels,  journal 
bearings  and  couplers  will  not  l;e  considered  in  the  estimate 
■of  the  cost  of  repairs. 

All  wooden  freight  cars  with  trucks  of  60.000  II).  capacity 
and  ovor  receiving  general  repairs,  not  equipped  with  metal 
draft  arm  extending  beyond  Ixxly  bolster,  .steel  draft  arms 
extending  full  length  of  car,  steel  center  sills  or  steel  under- 
frame,  will  l)e  equipped.  Where  equipped  with  steel  center 
sills,  a  continuous  cover  plate  will  be  riveted  to  the  top  of  the 
sills. 

\\'hen  cost  of  repairs  in  kind  exceeds  the  amount  allotted 
to  be  expended  and  betterments  are  not  to  l)e  applied,  the 
car  will  be  dismantled.  Should  cost  of  repairs  in  kind  ex- 
ceed the  amount  allotted  and  l)etterments  are  to  be  applied,  if 
material  is  not  available  car  may  be  sent  to  owners. 

When  cars  are  dismantled  or  sent  home  to  owners  for  re- 
l)uilding  a  detailed  statement  will  be  made  showing  the  esti- 
mated cost  of  repairs  in  kind  l)y  items,  and  forwarded  to 
owners  showing  disposition,  and  copy  retained  by  handling 
company. 

To  estimate  tht  detailed  cost  of  repairs  .>5  per  cent  should 
be  added  to  the  sum  of  applied  labor  and  material. 

ST.WDARDIZ.ATION    OF    P.\SSENGER    C.\RS 

Plans  for  the  standardization  of  passenger  coaches  and 
baggage  cars  were  also  discussed  at  the  meeting  of  the  me- 
chanical committee,  and  subcommittees  were  aj)jx)inted  for 
the  purj)Ose  of  re}K>rting  on  prop)osed  designs.  Individual 
members  of  the  committees  were  assigned  various  phases  of 
the  designs  for  study  to  be  reported  at  the  meeting  of  the 
committee  next  month  and  recommendations  will  be  made  as 
to  projxjsed  standard  dimensions.  A  sub-committee  was  also 
appointed  to  investigate  the  sul)ject  of  driving-l)oxes  for 
locomotives. 

REGIONAL   INSTRUCTIONS 

The  matter  of  car  repairs  has  also  received  the  attention 
of  the  regional  directors.  During  July  the  following  circu- 
lars relating  to  car  repairs  were  among  those  issued  in  the 
western  regions. 

Car  Kefmir  Shops. — In  circular  No.  20,  dated  July  l.>. 
B.  F.  Hush,  regional  director  of  the  Southwestern  region, 
called  attention  to  the  fact  that  some  roads  are  working  their 
car  re|)air  shops  less  than  60  hours  per  week  and  quoted 
from  a  letter  from  Frank  McManamy,  assistant  director, 
mechanical  department,  division  of  operation,  instructing 
that  the  hours  of  freight  car  repair  on  all  lines  and  in  all 
shops  where  work  can  be  furnished  them  shuold  be  increased 
to  60  hours  [)er  week  and  more  if  practicable. 

Building  Refrigerator  Cars  in  Company  Shops. — In  in- 
(luir^  No.  2,  dated  July  9,  the  regional  director  of  north- 
western railroads  asked  the  lines  in  his  territor>-  to  advise 
him  of  the  number  of  refrigerator  cars  that  can  be  built  and 
rebuilt  at  each  of  their  shops  without  interfering  with  other 
necessary  car  repair  work. 

Cars  With  Short  Draft  Timbers. — In  inquiry  No.  1,  dated 
Tuly  9,  the  regional  director  of  northwestern  railroads  asked 
the  lines  under  his  jurisdiction  to  advise  him  of  the  number 
of  wooden  cars  owned  by  each  road  which  an  equipped  with 
draft  timbers  extending  only  to  the  body  I  '  :r,  secured  to 
draft  sills  by  bolts,  .^^howing  the  total  numl.r,  separated  by 


class  and  capacity.  If  arrangements  have  been  made  to  dis- 
pense with  the  use  of  such  draft  timbers  the  roads  were  asked 
to  advise  what  will  be  substituted  for  them. 

Cars  Damaged  by  Switching. — The  regional  director  of 
central  western  railroads  has  quoted  a  letter  from  the  Car 
Rcj)air  Section  of  the  division  of  operation  of  the  Railroad 
Administration,  which  {)oints  out  that  an  increasing  numljer 
of  freight  cars  are  being  damaged  by  switching  crews,  and 
urges  that  special  men  l)e  placed  in  transjK)rtation  yards  to 
check  up  the  rough  handling  of  equipment  in  order  to  place 
res|)onsibility  so  that  necessar)-  corrective  measures  may  Ix; 
taken.  By  reducing  the  number  of  damaged  cars  in  switch- 
ing yards  a  reduction  is  effected  in  the  numl)er  of  cars  placed 
on  shop  tracks,  thereby  assisting  materially  in  making  men 
available  for  repairs  to  ecjuipment  Ijecoming  defective  from 
other  cau.>^es  and  making  more  cars  available  for  service.  The 
regional  director  asked  that  the  lines  utider  his  jurisdiction 
take  the  steps  suggested  by  the  Car  Repair  section  of  the 
Railroad  Administration. 

Responsibility  for  Car  Repairs. — The  following  instnic- 
tions  have  been  sent  out  by  the  regional  directors  in  the 
various  regions: 

Each  railroiid  is  responsible  for  the  condition  of  all  cars 
on  its  lines,  and  must  give  to  all  equal  care  as  to  inspection 
and  repairs.  When  material  standard  to  the  car  is  not 
readily  obtainable,  suitable  material  of  equal  strength  that 
is  not  standard  to  the  car  may  be  used,  and  the  use  of  such 
non-standard  material  will  not  constitute  wrong  repairs. 
When  using  such  material,  changes  that  will  prevent  stand- 
ard material  from  being  used  in  future  repairs  should  be 
avoided  as  far  as  practicable.  Railroads  are  responsible  for 
damage  done  l)y  unfair  usage,  derailment  or  accident  to  any 
car  they  handle,  and  must  make  proper  repairs  at  their  own 
expense. 


CUTTING  THE  COST  OF   EXTERIOR  CAR 

CLEANING 

The  periodical  scrubbing  of  cars  which  is  necessary  in  or- 
der to  take  off  the  dirt  that  cannot  be  removed  by  ordinary 
washing,  is  usually  done  by  hand.  Even  where  the  best  facil- 
ities are  provided  the  work  is  tedious  and  the  operation  is  ex- 
pensive. With  a  view  to  reducing  the  cost  of  this  work,  the 
Illinois  Central  recently  made  some  experiments  in  the  use 
of  power  driven  brushes.     The  methods  which  have  been  de- 
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Cleaning    Letter    Board    with    Power    Driven    Brush 

veloped  have  resulted  in  a  reduction  of  50  per  cent  in  the  cost 
of  cleaning  cars  as  compared  with  the  cost  under  the  former 
j)ractice. 

The  illustrations  accompanying  this   article  show  clearly 
the  method  of  using  the  device.     The  first  experiments  were 
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made  with  a  circular  brush  attached  directly  to  a  small  re- 
vt'r?ible  air  motor.  On  account  of  the  weight  of  the  machine, 
till'  brush  was  hard  to  handle  and  the  operator  soon  became 
tired.  Counterweights  were  tried,  but  proved  clumsy  and  in- 
convenient. It  was  then  decided  to  try  a  flexible  shaft  and 
since  a  shaft  was  procured  that  would  transmit  power  when 
driven  in  either  direction  the  results  oljtained  have  been  ver)- 
satisfactory. 

The  arrangement  in  use  at  present  consists  of  an  air  motor 
arranged  so  that  it  can  be  suspended  from  a  horizontal  rod 
on  a  scaffold  and  attached  to  a  round  brush  by  a  flexible 
shaft  about  six  feet  long.  The  air  motor  used  on  this  work 
is  the  Thor  B  \V  type  with  special  gearing,  arranged  to  run 
at  a  speed  of  about  900  revolutions  per  minute.  It  is  essen- 
tial that  a  reversing  motor  be  used  as  it  prolongs  the  life  of 
the  brush  very  greatly.  It  would  probably  be  better  to  have 
the  bru.sh  driven  at  somewhat  higher  speed,  say  1,200  rev- 


Rotary    Brush    Used  for  Car  Cleaning 

olutions  per  minute.  In  places  where  compressed  air  is  not 
available  an  electric  motor  would  no  doubt  prove  equally 
well  adapted  for  driving  the  brush. 

The  brushes  used  in  cleaning  the  cars  are  made  especially 
for  this  j)urpose  in  the  company's  shop.  The  back  is  of 
poplar  wood  8  in.  in  diameter.  The  holes  in  which  the  tufts 
of  bristles  are  set  are  j4  i^-  i^  diameter  and  are  spaced  about 
^8  in.  from  center  to  center.  The  spacing  of  the  holes  is  laid 
out  on  a  sheet  metal  templet  which  is  placed  over  the  wood 
back  and  serves  as  a  guide  when  the  holes  are  drilled.  The 
bristles  are  of  capitol  Tampico  and  project  aljout  an  inch 
apd  a  half  from  the  back.  Each  tuft  is  held  in  place  by  a 
wire  staple  driven  in  the  hole  and  is  further  secured  by 
setting  in  glue.  The  proper  shape  and  size  of  the  brush  are 
important.  The  flat  surface  should  not  be  so  large  that  the 
motor  is  slowed  down  when  it  is  pressed  on  the  work  and  the 
edge  must  be  designed  to  reach  into  the  corners.  By  alternat- 
ing the  direction  of  drive,  at  suitable  intervals  when  in  use, 
these  brushes  can  be  used  on  a  large  number  of  cars  before 
they  are  worn  out.  The  cost  of  making  them  is  less  than  one 
dollar  each. 

The  flexible  shaft  is  attached  to  the  back  of  the  brush  by 
a  sm  ill  plate  held  on  with  screws,  the  nut  which  holds  the 
plate  to  the  driving  shaft  l^eing  set  in  the  recess  in  the  brush. 
In  order  to  reduce  the  torsional  force  on  the  handle,  a  ball 
thrust  bearing  is  placed  between  the  handle  and  the  plate. 
The  handle  is  a  piece  of  steel  tubing  which  is  soldered  to 
the  casing  of  the  flexible  shaft.  The  other  end  of  the  casing 
is  screwed  onto  the  air  motor  gear  case.  As  the  shaft  is  bent, 
its  length  changes  slightly,  so  it  is  necessary  to  provide  end 
play  in  the  connection  between  the  shaft  and  the  motor.  This 
is  accomplished  by  drilling  a  straight  hole  in  the  motor  spin- 
dle and  setting  a  sejrment  in  with  screws.  The  tail  piece  of 
the  flexible  shaft  which  extends  into  the  sp'ndle  is  made  flat 
on  one  side  so  that  't  will  fit  the  shape  of  the  open-'ng  in  the 
motor  sp'ndl". 


In  using  the  power  driven  brush,  the  cleaning  compound  is 
applied  to  the  car  precisely  as  when  doing  the  work  by  hand. 
It  has  been  found,  however,  that  a  smaller  amount  of  the 
cleaning  mixture  is  required  when  it  is  used  with  the  |X)wer 
brush. 

In  cleaning  along  the  top  of  the  car  the  operator  stands  on  a 
scaffold,  while  the  space  under  the  windows  can  easily  W 
reached  from  the  ground. 

The  comparative  cost  of  a  thorough  cleaning  of  lars  liefere 
and  since  the  introduction  of  the  power  driven  brush  are  as 
follows : 

Ckaning  by  hand — 

I.al>r>r    $^  .='^ 

Material     4  .*5 

Total     J:J.«J 

Cleaning  by   power- 
Labor  ' $ jl.V I' 

Material    _'.;.' 

Total    ...iv.i'..  i.-vi t  •t'3 

Net    savini!    $6..H» 

The  first  cost  of  the  apparatus  is  small  and  the  incidental 
ex|)en«es  for  brushes  and  power  are  negligible  as  compared 
with  the  saving  effected. 


EFFICIENCY  IN  THE  CAR   DEPARTMENT 

BY  W.  K.  WILiMOTT 

Efficiency  in  the  car  department  dej>ends  u]»on  the  per- 
sonnel of  the  department,  the  organization,  the  use  of 
modern  tools  and  machinery,  and  the  making  of  car  l>etter- 
nients. 

The  master  car  builder  or  super\-i.«^or  should  Ije  a  man 
with  practical  experience  in  car  matters  with  jurisdiction 
and  general  supervision  over  all  car  shops  and  car  depart- 
ment men.  As  head  officer  he  will  pass  final  judgment  upon 
all  questions  relating  to  car  inspection,  car  repairs,  car  shop 
equipment,  car  repair  department  billing,  and  other  car 
department  matters. 

From  among  men  with  special  qualifications,  the  sujjer- 
visor  of  the  car  department  may  appoint  a  numl>er  of  trav- 
elers, who  will  visit  all  repair  points  on  the  line  and  in- 
struct others  in  the  best  practices  and  improve  tlieir  effi- 
ciency. Among  these  appointees  may  Ije  a  traveling  car 
foreman,  traveling  car  inspector,  traveling  car  clerk,  trav- 
eling bill  clerk,  etc.  These  men  should  i>ersonallv  inves- 
tigate all  matters  assigned  to  them  In-  the  head  car  depart- 
ment officer,  as  well  as  give  general  instructions  to  those 
on  the  line  pertaining  to  car  matters.  For  instance,  the 
traveling  car  foreman  may  inspect  all  car  shops  from  time 
to  time,  and  instruct  local  car  foremen  wherever  his  expe- 
rience dictates.  Stations  that  render  repair  cards  improp- 
erly should  be  instructed  by  the  traveling  Ijill  clerk.  Car 
repairs,  in  fact,  are  so  voluminous  today,  that  more  expert 
supervision  is  required,  especially  at  the  outside  rej)air 
points,  and  this  is  accompli.'ihed  by  increasing  the  personnel 
of  the  car  department  supervising  organization,  as  mentioned 
above. 

Organization  is  a  great  thing.  \Mth  the  ]>ersonnel  of  a 
department  up  to  a  high  standard,  the  head  of  the  car  de- 
partment may  appoint  a  gang  foreman  over  ever>-  ten  or 
twenty  men,  with  the  view  of  promoting  this  man  to  a  higher 
position  when  an  occasion  arises.  The  probability  of  promo- 
tions, in  the  car  department,  is  an  incentive  for  men  to 
work  for  something  better.  Without  encouragement,  hope 
of  promotion,  and  the  probabilitv  of  more  wages,  it  is  dif- 
ficult to  retain  workmen  of  much  worth  in  the  car  depart- 
ment, k  common  condition  or  complaint  is  that  some  of 
the  needed  men  have  quit,  and  this  is  sometimes  due  to 
improper  organization. 

The  need  of  modern  tools  and  machinerv  have  been  over- 
looked on  some  railroads,  but  with  the  cost  of  lalx>r  as  high 
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as  it  is  at  the  present  time  it  pays  to  use  good  tools.  Drop 
pits,  overhead  cranes,  electrically  driven  saws  and  hand 
tools,  planing  machines,  etc.,  are  necessary  in  handling 
general  car  repairs.  Machinery  soon  pays  for  itself  where 
there  is  plenty  of  work  to  do.  and  there  should  Ije  no  fear 
of  car  departments  running  short  of  work  with  the  large 
amount  of  lousiness  being  handled.  But  the  heavy  work 
should  he  concentrated  at  the  nearest  large  shop  or  divi- 
sion shop.  The  smaller  stations  should  make  only  ordinary 
running  repairs,  while  the  main  shops  should  do  the  heavy 
work. 

\\'rong  repairs  or  improper  repairs  is  a  feature  to  which 
most  railroads  are  giving  more  attention  than  formerly. 
The  company  that  makes  wrong  repairs  does  its  work  for 
nothing,  for  even  though  the  re])airs  made  are  billed,  the 
foreign  owner  seeks  defect  card  protection  in  correcting  the 
wrong  repairs  when  the  car  returns  home.  Car  inspectors 
are  closely  inspecting  their  road's  equipment  when  cars 
return  home,  obtaining  joint  evidence  statements  for  wrong 
repairs  and  demanding  defect  cards  from  the  roads  that  did 
the  work  improperly.  Car  men  of  mature  judgment  avoid 
making  wrong  repairs  to  foreign  equipment  and  are  alert 
in  obtaining  joint  evidence  for  wrong  repairs  on  the  cars 
belonging  to  their  own  road. 

Car  department  apprentices  are  none  too  many.  There 
are  many  young  men  who  might  make  a  success  as  car 
repairers.  The  principal  requirement  is  that  they  be  able- 
bodied  and  of  some  education.  These  young  men,  however, 
cannot  well  displace  the  older  car  men,  for  the  reason  that 
mature  judgment  in  car  matters  comes  only  from  experi- 
ence, with  the  result  that  the  longer  the  experience  of  a 
car  man  the  more  he  knows. 

^Nfetal  work,  of  late  years,  has  become  a  matter  of  car 
repairs,  with  car  departments  having  little  equipment  lor 
handling  it.  Main  shops  should  be  equipped  with  riveting 
machines,  and  other  machines  for  straightening  metal  car 
sides  or  ends,  steel  underframes,  etc.  Much  work  of  this 
kind  is  now  being  handled  by  the  locomotive  department 
smithshop  l)y  workmen  inexj3erienced  in  car  matters.  Inas- 
much as  car  repairs  now  includes  metal  work,  as  well  as 
{\'ood  work,  it  is  necessary  to  provide  the  car  department 


with   additional   equipment   to   handle  this  class   of  work. 

A  very  improper  thing  among  experts,  especiall}-  travel- 
ing car  department  men,  is  the  limited  authority  with  which 
they  are  clothed,  it  being  required  in  some  cases  that  they 
locate  bad  conditions  and  report  them,  while  as  a  matter  of 
efticiency  they  ought  to  be  authorized  to  correct  adverse 
conditions  while  on  the  ground.  Of  course,  this  requires  the 
employment  of  experts  who  are  well  drilled.  To  read  a 
long  report  of  adverse  conditions,  then  have  to  go  all  over 
the  ground  with  a  view  of  making  the  required  betterments, 
is  a  slow  way  of  getting  action  in  these  modern  days.  The 
man  who  can  go  out  on  the  line  and  put  everything  aright 
while  he  is  there  is  the  man  the  supervisor  of  the  car  depart- 
ment should  add  to  his  personnel,  whether  he  be  traveling 
foreman,  inspector,  car  clerk  or  bill  clerk.  Of  course,  these 
men  may  occasionally  find  conditions  which  are  necessary 
to  report,  rather  than  to  correct,  but  the  general  tendency 
ought  to  be  for  the  traveler  to  report  that  which  he  has  cor- 
rected, instead  of  reporting  to  the  head  officer  what  he 
found. 

Car  repair  lulling  is  today  a  big  item.  It  requires  much 
supervision  to  have  it  done  correctly,  but  by  placing  it  under 
one  head  it  can  be  handled  authoritatively.  The  car  de- 
partment may  mark  the  repair  cards,  showing  the  car  repair 
charges  for  each  individual  car.  It  matters  little  who  makes 
the  bill  or  adds  or  verifies  the  charges.  When  outside 
stations  send  in  repair  cards  that  are  improperly  rendered, 
the  car  department  should  hand  them  to  the  traveling  ImII 
clerk  who  will  instruct  the  car  shop  clerks  regarding  the 
rendering  of  repair  cards. 

Next  to  freight  and  passenger  revenue  comes  car  depart- 
ment billing.  Nothing  is  thought  of  paying  high  wages  to 
passenger  and  freight  department  men,  but  if  the  repairs  of 
a  car  do  not  check  with  the  labor  cost,  there  is  sometimes 
much  ado,  notwithstanding  that  even  good  car  repairers 
are  scarce  at  this  rate. 

Improve  the  efficiency  of  the  car  department  by  appoint- 
ing an  efficient  staff,  devise  new  ways  of  organization  such 
as  may  be  needed,  and  put  experts  over  those  holding  regu- 
lar positions,  with  the  view  of  increasing  the  efficiency  of 
the  car  department  to  its  limit. 


The   First   Standard   55-Ton   Hopper  Car  to   be  Completed  for  the    United    States    Railroad    Administration    Just    Delivered     by     the 
American  Car  &  Foundry  Company;  These  Cars   Will    be    Lettered  with  the  Name  of  the  Railroad  to  Which  They  Are  Assigned 


MAlxN  AND  SIDE  RODS 

BY  F.  G.  LISTER 

Mechanical  Engineer,  El  Pa§o  &  Southwestern 

The  El  Paso  &  Southwestern  has  put  into  use  a  number 
of  changes  in  locomotive  main  and  side  rods,  which  have 
met  with  good  results. 

On  power  originally  equipped  with  strap  back  end  main 


^  LubricaHnff  Holts 
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Fig.  1 — Detail  of  Solid   Butt  End  Arrangement 

rods,  the  strap  has  been  replaced  by  a  solid  strap  end  bored 
out  and  fitted  with  a  steel  bushing  pressed  in,  as  shown  in 
Fig.  1.  The  steel  bushing  contains  a  floating  bronze  liner, 
or  bushing,  which  is  free  to  revolve,  and  is  a  running  fit 


Fig.   2— Lateral   Side    Rod    Strain    Relieved    by  Tapering   Tongue 

and    Groove 

on  the  crank  pin.     This  bushing    contains    a    number    of 
Ya-vo..  holes  for  the  free  distribution  of  grease. 

After  a  satisfactory  trial  it  was  decided  to  apply  the  idea 
to  some  heavy  Mikado  type  locomotives  built  by  the  Amer- 
ican Locomotive  Company  in  1916,  and  to  ten  Pacific  type 
passenger   locomotives   built   l)y   the   same   company   in   the 


early  part  of  1917.  The  main  rod  back  end  on  these  loco- 
mctives  is  an  integral  part  of  the  r.xl,  no  bolts  being  nece>- 
sary.  and  the  arrangement  of  steel  bushing  and  bronze  liner 
being  the  same  as  in  Fig.  1. 

The  sectional  brasses  ordina^^ily  applied  to  main  rod  back 
ends  are  very  heavy,  and  with  the  high  cost  of  brass,  to- 
nether  with  the  cost  of  machining  and  fitting  the  brasses, 
liners  and  keys,  the  job  becom'^s  very  expensive. 

The  bushing  can  be  turned,  bored,  and  fitted  in  about 
one-fourth  the  time  required  to  fit  up  the  sectional  brasses. 
The  amount  of  brass  is  materially  less,  and  the  floating  or 
revolving  action  of  the  liner,  or  bushing,  prevents  excessive 
wear.  These  bushings  average  about  40,000  miles  for  pas- 
senger engines  and  44,000  miles  for  freight.  The  idea  was 
derived  from  a  similar  design  of  main  rod  in  use  on  the 
Chesapeake  &  Ohio,  and  illustrated  in  the  Railway  Ago 
Gazette,  Mechanical   Edition,  of  April,   1915. 

Experiments  have  also  been  made  on  the  main  rod  front 
end  stub.    \\'hen  necessan*  to  renew  a  main  rod,  instead  of 


Fig.   3 — Arrangement  of  Wrist   Pin   Washer  and   Taper   Key 

milling  out  the  front  stub  for  the  sectional  brasses,  liner  and 
key,  it  has  been  bored  out  ^  in.  larger  in  diameter  than  the 
wrist  pin  and  fitted  with  a  bronze  bushing  ^g  in.  to  Ji  in. 
thick. 

Unnecessary  adjustments  by  roundhouse  men,  engine  in- 
spectors, and  engineers  is  thus  eliminated,  and  galling  of 
the  rod  in  the  cross-head  is  prevented.  If  excessive  wear 
develops,  it  is  an  inexpensive  operation  to  remove  the  bush- 
ing and  replace  it  with  a  new  one. 

The  lateral  strain  in  side  rod  connections  has  been  re- 
lieved bv  tapering  the  rod  jaw  and  tongue,  as  shown  in 
Fig.  2.  ' 

Knuckle  pin  and  wrist  pin  washers  and  double  nuts  have 
l3een  replaced  by  \va«;hers  and  taper  keys  similar  to  the  one 
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illustrated  in  Fig.  ,v  This  arrangement  has  given  no  trouble 
whatever,  and  is  Ix'lieved  to  possess  important  advantages 
over  the  older  method  because  of  decreased  cost  and  greater 
ease  of  maintenance. 


THE  SHORTAGE  OF  TIN 

George  Armsby,  chief  of  the  Tin  Section  of  the  War 
Industries  Board,  on  May  29  issued  a  circular  to  users 
of  babbitt  and  other  l^earing  metals,  solder  and  tin  alloy 
products,  calling  attention  to  the  necessity  of  husbanding 
the  resources  of  tin  on  account  of  the  limited  sup- 
ply available.  This  may  be  done  by  eliminating  waste, 
sulistituting  other  metals  wherever  practicable,  reducing  the 
percentage  of  tin  used  in  various  alloys  and  by  recovering 
larger  quantities.  The  War  Industries  Board  has  conferred 
recently  with  representative  manufacturers  of  babl)itt  and 
other  l)earing  metals,  solder  and  miscellaneous  tin  alloy 
products  for  the  purpose  of  explaining  the  present  situation 
and  in  order  to  obtain  suggestions  as  to  the  most  practi- 
cable methods  for  conserving  tin.  In  co-operation  with  the 
Bureau  of  Standards  a  number  of  experiments  have  been 
conducted,  and  circular  ref)orts  of  the  findings  resulting 
from  the  experiments  and  from  intjuiries  made  among  a 
numljer  of  large  manufacturers  and  consumers  have  been 
sent  out.  All  users  of  the  materials  referred  to  are  asked 
to  give  their  full  co-ojieration.  The  suggestions  of  the 
Bureau  of  Standards  for  the  conservation  of  tin  include 
several  formulae  for  babbitt  mixture  for  various  purj^oses 
in  which  other  metals  are  substituted  in  order  to  reduce  the 
tin  content  and  it  has  shown  that  while  certain  types  of 
bearings  recjuire  a  very  high  grade  of  lining,  others  in  which 
the  retjuirements  are  less  severe  may  contain  smaller  pro- 
portions of  tin  and  a  greater  percentage  of  lead  or  zinc.  It 
is  stated  that  one  large  manufacturer  of  machine  tools  does 
not  use  lined  l)earings  at  all,  believing  that  bronze  alone  is 
sufficient.  The  part  of  the  circular  referring  to  babbitt  and 
other  bearing  metals  is  as  follows: 

Many  specifications  for  bearing  metals  now  in  existence 
call  for  virgin  tin  ( Banca  or  Straits).  A  large  saving  of 
these  high  grades  of  tin  could  be  brought  al)out  by  allowing 
the  use  of  second  <|uality  pig  tin  in  making  tin-base  babbitt. 
Detrimental  impurities  could  still  be  limited,  but  lead  could 
be  allowed  to  a  maximum  of  one  per  cent.  This  would  not 
be  harmful  in  any  way  to  a  tin-base  or  lead-l)ase  lining 
metal. 

There  is  no  question  that  the  tin  content  can  be  reduced 
.somewhat  in  all  l>earing  alloys.  In  a  few  cases,  such  as 
for  air|)lanes.  crank-shaft  bearings,  etc.,  it  may  not  be 
feasible  to  reduce  the  tin  content  by  any  but  a  small  per- 
centage, whereas  in  other  cases  it  can  be  cut  down  very 
considerably.  In  the  present  emergency  every  possil)le  sav- 
ing, however  small,  should  l>e  effected. 

For  tho.se  cases  where  genuine  babbitt  is  now  used  and 
which  recjuire  a  very  high  grade  of  lining,  alloys  such  as 
those  given  in  columns  1  to  4  inclusive,  of  Table  I,  are 
suggested. 

T.Mii-E   I  —  Pfr   Cent   r<iMr<  sitiox   of    Pearixg    Metai.s 

!  :  .^  4  5  6 

Till      85  S14  65  62  8  5 

Artimonv      10  S  ..  ..  8  7 

Co'>i>er    ' 5  8  i  tn  6  4  4  2 

I.e.iil     ..  ..  ..  80  10 

Zi'ic     _>8  to  30  33  . .  76 

-Mi'niin'.im     .  .  1 

One  large  l)earing  metal  manufacturing  concern  states 
that  the  tin  should  be  reduced  in  favor  of  lead.  Lead-base 
linings  can  be  used  in  many  cases  where  tin-base  linings 
are  now  used,  and  in  general  are  ju.st  as  satisfactory.  Many 
manufacturers  already  use  the  lead-base  metals,  but  their 
use  could  l)e  made  more  universal.  Several  special  types  of 
lead-base  linings,  hardened  with  alkali  or  alkali  earth,  are 


reported  to  be  giving  very  satisfactory-  service  in  the  place 
of  high  tin  babbitt. 

One  fimi  states  that  it  is  using  the  substitute  composition.'^ 
given  in  columns  5  and  6,  Table  I,  instead  of  those  given 
in  columns  2  and  .^,  in  order  to  conserve  tin.  These 
have  ajjparently  been  found  to  do  the  service  required  of 
the  tin-base  linings  in  machine  tool  work. 

.\nother  large  manufacturer  of  machine  tools  does  not 
use  lined  bearings  at  all,  believing  that  bronze  alone  is  suffi- 
cient. There  is  probably  no  question,  however,  that  the 
lined  bearing  is  cheaper  becau.se  of  the  less  amount  of  ma- 
chining necessarv-  in  making  the  bearing.  It  is  also  claimed 
that  the  cost  of  replacement  of  a  lined  liearing  is  less  than 
that  of  a  bronze  bearing  and  has  to  Ije  made  less  frequently. 
One  way  in  which  lining  metal  can  be  saved  is  to  use 
just  as  thin  a  lining  as  it  is  possible  to  have  in  order  to 
maintain  a  high  enough  temperature  during  pouring  to  in- 
sure a  firm  bond  and  solid  ma.ss  of  metal. 

In  place  of  a  bronze  used  for  bearings  containing  80  per 
cent  copper,  10  per  cent  tin  and  10  ])er  cent  lead,  the  alloys 
given  in  Table  II  might  be  sul)stituted  as  having  been  thor- 
oughly tried  and  found  satisfactory. 

TaIIF.     II        I'rk     C'knt     CoMIusITION     or     MkoxzE     r.EARINi-.i 

7  8  •)  1(1  n  ij 

f]9''I'«^"       ^'  "^  ■•*  ('■*       K.  niaiiuitr   Remainder 

Tin      7  S  5  5                    8                    5 

t-t-ad     o  13  20  _'5               15               i;i/i 

'J'nc     .'  .  .  .  .  .  .            !  '^  t<  ,^            5 

Antimony      .  .  .  .  5                                             " 

Phosphor    co|i- 

rer     !  1  1 

With  the  co-operation  of  all,  in  consideration  of  the  above 
suggestions,  it  seems  probable  that  much  less  tin  could  be 
used  in  bearing  metals  without  in  any  way  impairing  their 
service.  It  is  believed  that  a  saving  of  at  least  25  per  cent 
could  be  brought  about  by  a  judicious  selection  of  the  i)roi>er 
composition  of  either  bronze  or  lining  to  u.-e  for  each  par- 
t'cular  service  and  by  insisting  upon   its  use. 


DEFINITIONS  OF  TERMS  USED  IN  AIR 
COMPRESSOR  RATING 

Upon  the  recommendation  of  its  Technical  Committee  the 
Compres.«;ed  Air  Society  has  adopted  the  following  defini- 
tions of  certain  compressed  air  terms  in  order  to  eliminate 
confusion  as  to  their  exact  meaning. 

Displacement. — The  displacement  of  an  air  cGmj)ressor  is 
the  volume  displacement  of  the  net  area  of  the  piston. 

Cafxicity. — The  capacity  should  be  expressed  in  cubic  feet 
per  minute  and  is  the  actual  amount  of  air  compressed  and 
delivered,  expres.sed  in  free  air  at  intake  tem].eraturf  and  at 
the  pressure  of  dr>-  air  at  the  suction. 

Volumetric  Efficiency. — Volumetric  efficiencv  is  the  ratio 
of  the  capacity  to  the  displacement  of  the  compressor,  all  as 
defined  above. 

Compression  Efficiency. — Compression  efficiencv  is  the 
ratio  of  the  work  required  to  compress  isothermallv  all  the 
air  delivered  by  an  air  compres.sor  to  the  work  actually  done 
within  the  compres.sor  cylinder  as  shown  by  indicator  cards, 
and  may  be  expressed  as  the  product  of  the  volumetric  effi- 
ciency, the  intake  pressure  and  the  hyj^erbolic  logarithm 
of  the  ratio  of  comjjression,  divided  by  the  indicated  mean 
effective  pressure  within  the  air  c>»iinder'or  cylinders. 

Mechanical  Efficiency. — Mechanical  efficiency  is  the  ratio 
of  the  air  indicated  horsepower  to  the  steam  indicated  hor.se- 
I^ower  in  the  ca.se  of  a  steam  driven,  and  to  the  brake  horse- 
power in  the  case  of  a  power  driven  machine. 

Overall  Efficiency. — Overall  efficienc}-  is  the  product  of  the 
compression  efficiency  and  the  mechanical  efficiency. 

The  society,  which  is  composed  of  air  compressor  manufac- 
turers, recommends  that  the  u.se  of  other  expressions  of  effi- 
ciency be  di.scontinued. 


Bolt  Manufacture  in  Railway  Shops 

A  Consideration  of  Methods  and  Tools  Necessary 
for  the  Rapid  Production  of  Bolts  in  Railway  Shops 

BY  M.  H.  WILLIAMS 


RAILWAYS  are  large  users  of  bolts  and  rivets,  of  prac- 
tically all  sizes  and  shapes,  and  this  endless  variety 
has  made  it  necessar\'  to  go  into  their  manufacture 
more  with  the  object  of  meeting  demands  for  odd  sizes  than 
to  effect  a  saving  as  compared  with  their  purchase. 

The  required  bolts  and  rivets  can  be  made  on  the  follow- 
ing machines:  Hammer  heading  machines,  bolt  heading  or 
forging  machines,  automatic  feed  bolt  machines,  and  cold 
heading  machines.  The  threading  of  bolts  can  be  done  on 
the  regular  bolt  threaders  or  on  thread  rolling  machines.    In 
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Fig.  1 — Cutting-off  Arrangement 

some  >li()i)s  a  number  of  bolts  are  finished  on  lathes,  bolt 
skimming  machines  and  automatic  screw  machines.  The 
latter,  covering  the  turning  of  finished  or  taper  bolts,  will 
not  be  considered. 

Bolt  heading  machines  are  generally  well  known  in  the 
railway  shop,  therefore  only  a  brief  description  will  be 
given  of  each  type.  More  attention  will  ]>e  given  to  the  sub- 
ject of  tools  and  rate  of  production,  to  enable  those  who  have 
not  had  an  opportunity  to  look  carefully  into  the  various 
classes  of  machines  to  form  an  opinion  of  their  relative  value 
for  their  particular  requirements. 

Hammer  Headers — One  of  the  older  designs  of  bolt  head- 
ing machine  on  which  the  finest  quality  of  bolts  may  be 
made  is  the  hammer  header.  It  has  the  customary  horizontal 
moving  ram.  operated  from  the  crank  shaft,  which  carries 
the  die  for  forming  the  top  of  the  bolt  head.  Two  vertical 
and  two  iiorizontal  moving  rams  are  operated  by  toggles  to 
form  the  sides  of  the  bolt  head.  The  gripping  dies  for 
holding  the  Ijody  of  the  bolt,  also  are  operated  by  toggle 
action. 

^Yhen  manufacturing  bolts  on  this  type  of  machine  it  was 
customarv  to  cut  the  blanks  to  the  proper  length  previous 
to  heading.  However,  some  of  the  later  machines  are  ar- 
ranged to  cut  the  blank  when  heading,  the  latter  operation 
being  confined  to  relatively  short  lengths.  The  sequence  of 
operation  is  as  follows:  The  operator  places  the  heated 
blank  between  the  two  gripping  dies  with  the  rear  end 
against  a  stop.  The  lever  is  pulled  that  causes  the  gripping 
dies  to  close  on  the  blank.  A  second  lever  is  pulled  that 
sets  the  various  heading  rams  in  operation.  The  main  hor- 
izontal ram  moves  forward  and  the  heading  die  upsets  the 
end  of  the  blank.  Next,  the  horizontal  ram  dies  strike  the 
sides  of  the  bolt  head,  and  a  moment  later  the  vertical  dies 
strike  the  bolt  head.  This  operation  is  repeated  as  many 
times  as  is  considered  necessary  in  order  to  produce  a  sat- 
isfactory head,  the  first  one  or  two  blows  working  the  metal 
only  into  a  rough  resemblance  of  a  bolt  head,  the  repeated 
blows  forming  the  finished  head.     After  the  head  is  formed 


the  starting  levers  are  released  and  the  finished  lx)lt  is  re- 
moved by  the  curator. 

To  reduce  labor  and  increase  output,  a  later  type  of  ma- 
chine has  been  designed  known  as  the  semi-automatic  ham- 
mer header.  This  machine  is  similar  to  the  one  referred 
to  above,  with  the  addition  of  a  cam  motion  that  automati- 
cally closes  the  gripping  dies,  moves  the  stop  for  the  rods 
back  of  the  gripping  dies  at  the  right  moment,  and  governs 
the  number  of  strokes  of  the  various  heading  tools.  With 
this  design  of  machine  it  is  only  necessary  for  the  operator 
to  place  the  l)lanks  in  the  machine,  the  cams  attending  to 
closing  the  gripping  dies  and  all  oth.r  ojierations.  When 
the  head  is  completed,  the  bolt  falls  into  a  receptacle  l)e- 
low  the  machine.  The  operator  is  not  required  to  remove 
the  finished  bolt  from  the  machine  or  operate  levers  and  can 
devote  his  entire  time  to  feeding  the  ])lanks.  The  cams  and 
the  speed  of  the  main  shaft  govern  the  theoretical  output  and 
with  a  good  operator  and  heater,  the  output  will  be  from 
6.000  to  10,000  bolts  per  day. 

Some  of  these  later  semi-automatic  hammer  headers  are 
also  arranged  to  cut  the  heated  stock  to  the  correct  length, 
this  lieing  done  by  a  shear  l)lade  attached  to  one  of  the  grip- 
ping dies.  This  arrangement  is  shown  in  Fig.  1,-4  A^  Ijeing 
the  grijiping  dies,  B  the  shear  and  C  a  stop  to  govern  the 
length  of  rod  that  may  l>e  fed.  The  dies  are  shown  in  the 
open  position.  As  the  gripping  dies  close,  the  heated  stock 
is  cut  off  between  the  shear  blade  B  and  the  die  -4^  The 
stock  is  then  carried  along  and  firmly  held  in  the  gripping 
dies.  The  stop  C  is  controlled  by  cam  motion,  l^eing  in 
front  of  the  opening  in  the  dies  when  the  latter  are  open 
and  out  of  the  way  when  closed. 

When  operating  this  class  of  machine  with  the  shearing 
device,  it  is  customary  to  heat  from  two  to  four  feet  of  lx>lt 
stock  and  feed  it  to  the  machine.     As  each  Iwlt  is  made,  the 


Fig.  2 — Heading   Dies   Used  with   Hammer  Header 

Stock  is  advanced,  this  Ijeing  continued  until  the  heated  ^oc- 
tion  is  made  up.  Separate  lengths  of  gripping  dies  A  A^ 
are  necessary  for  each  size  and  length  of  bolt  required. 

On  any  of  the  hammer  heading  machines  mentioned  above 
excellent  bolts  may  l)e  manufactured  and  if  the  blank  is 
given  a  sufficient  number  of  blows,  the  comers  will  be  sharp 
and  the  heads  well  formed.  Fig.  2  illustrates  the  form  of 
heading  dies  employed  on  the  majority  of  hammer  headers, 
A  A  being  the  horizontal  heading  dies,  B  B  the  vertical  dies 
and  C  the  die  for  forming  the  top  of  the  head,  which  is  held 
in  the  horizontally  moving  main  ram.  The  dies  A  and  B 
are  for  hexagon  head  bolts.  For  square  head  bolts  the  dies 
A  A  have  ends  similar  to  dies  B  B.  One  set  of  these  dies 
can  often  be  employed  to  form  two  or  more  sizes  of  heads. 
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The  header  die  C  can  only  be  used  for  one  size  head  when 
boh  heads  to  correct  dimensions  are  required.     Tliese  dies 
are  cheap  to  make  and  will  last  a  long  time.     Their  manu- 
facture will  be  taken  up  later. 

Forging  Machines  or  Bolt  Headers — This  form  of  ma- 
chine is  used  very  extensively  in  railway  shops  and  bolt 
making  concerns  for  the  manufacture  of  Ijolts,  rivets  and  a 
large  number  of  other  forgings.  For  the  general  miscel- 
laneous work  required,  it  is  a  question  if  any  machine  is 
better  adapted  for  the  purpose.  For  making  bolts  and  rivets 
in  large  quantities,  some  of  the  faster  machines  which  will 
be  described  later,  can  often  be  used  to  good  advantage  to 
take  care  of  the  large  orders,  making  use  of  the  above  ma- 
chine for  the  smaller  lots. 

The  bolt  forging  machine  has  the  customary  horizontal 
moving  ram  or  header  in  which  the  heading  dies  are  held. 
This  is  op>erated  by  crank  motion  from  the  main  shaft  of  the 
machine.  A  side  ram  or  slide  i?  also  operated  by  toggles  or 
wedge  motion,  on  which  one  of  the  gripping  dies  is  held; 


head  may  be  formed.  With  proper  dies,  the  bolt  heads  will 
show  up  fairly  sharp  at  the  corners  but  as  a  general  rule 
are  not  as  well  formed  or  as  smooth  as  those  made  on  han.- 
mer  headers. 

Automatic  Continuous  Feed  Machines — The  single  blow 
header  with  the  addition  of  feed  rolls  for  feeding  the  stock 
to  the  machine  eliminates  hand  feeding  and  very  greatly  in- 
creases the  output.  The  feed  rolls  are  located  in  front  (,f 
the  machine  in  line  with  the  openings  in  the  gripping  di(.> 
and  are  rotated  with  a  step-by-step  motion  by  a  cam  placed 
on  the  main  shaft.  With  the  automatic  machine  it  is  cus- 
tomary to  install  a  special  furnace  long  enough  to  heat  bars 
of  full  mill  length,  generally  about  20  ft.,  directly  back  of 
the  feed  rolls.  The  furnace  is  fed  from  the  back,  or  end 
away  from  the  machine. 

In  operation  one  man  is  stationed  at  the  back  end  who 
feeds  the  full  length  of  bars  to  the  furnace,  the  number  in 
the  furnace  at  one  time  being  governed  by  the  time  required 
to  heat  and  the  speed  of  manufacture. 


the  opposite  gripping  die  is  stationary.     A  stop  is  located     three  bars  "for 'smaTl^aiV^horTwoX  to  eightTLrS^  mTe 
back  of  the  gnppmg   d,es   for  the  purpose  of  gaging   the      for  large  and  long  work.     As  one  bar  is  used  up,  the  fur- 
fed.     This  stoD  IS  controlled  bv      nace  man  pushes  a  heated  bar  forward  so  that  the  machine 

operator  can  take  hold  of  it  with  his  tongs  and  enter  it  into 
the  feed  rolls,  the  end  of  a  new  bar  being  butted  against  the 
partly  made  up  bar,  so  that  the  operations  of  heading  are 
practically  continuous.  As  the  feed  rolls  revolve  the  rod  is 
fed  through  a  quill  into  the  hole  in  the  face  plate  and  on- 
ward against  the  stop  gage.  The  stock  is  then  cut  off,  head- 
ed and  ejected  the  same  as  on  the  single  blow  machine.  All 
the  operations  of  the  machine   are  entirely  automatic   and 


gnppmg  aies  tor  tne  purpose  ot  gagmg 
length  of  rod  that  may  be  fed.  This  stop  is  controlled  l\v 
cam  motion  so  that  as  soon  as  the  gripping  dies  close,  the 
stop  raises  out  of  the  way  before  the  main  header  die  reaches 
the  bolt  blank.  A  face  plate  is  located  in  front  of  the  grip- 
ping dies  and  arranged  to  hold  bushings  slightly  larger  than 
the  stock  used  for  making  the  bolts.  This  also  acts  as  one 
blade  of  the  shear  for  cutting  off  the  stock.  A  second  hole 
is  located  in  this  face  plate  for  the  kicker  pin  that  ejects  the 
bolt  or  rivet  when  completed. 

For  making  articles  that  can  be  headed  by  one  blow  it  is 
customary  to  heat  from  two  to  four  feet  of  stock.  The  heated 
stock  is  then  passed  through  the  bushing  hole  in  the  face 
plate  and  onward  against  the  stop.  The  movable  gripping 
die  then  advances  and  cuts  oft"  the  stock  between  the  die  and 
bushing.  The  blank  is  carried  along  by  the  movable  die 
and  later  gripped  between  the  two  dies.  The  header  ram 
and  die  then  advances  and  forms  the  head  of  the  bolt  or 
rivet.  As  the  gripping  dies  open,  the  kicker  pin  ejects  the 
finished  article  which  falls  through  the  side  of  the  machine 
into  a  pan.  After  one  piece  is  completed  the  stock  is  ad- 
vanced and  the  operation  repeated  until  the  heated  portion  is 
used  up.  .\nother  rod  is  then  treated  in  the  same  manner. 
By  this  method  a  large  output  may  be  obtained  of  bolts  or 
rivets  coming  within  the  range  of  single  blow  heading.  The 
machines  are  generally  belted  to  strike  from  60  to  90  blows 
per  minute  and  make  a  piece  at  each  stroke.  The  output 
per  dav  is  largely  governed  by  the  ability  of  the  operator 
to  feed  the  stock  and  take  advantage  of  as  many  strokes 
as  possible.  As  the  blank  is  cut  off  in  the  gripping  dies,  it 
is  necessan-  to  provide  a  separate  set  for  each  length  and 
diameter  of  bolt  or  rivet  manufactured. 

This  method  is  limited  to  simple  articles  having  small 
heads,  such  as  rivets,  track  bolts  and  a  few  small  headed 
bolts.  The  amount  of  stock  that  may  be  gathered  in  one 
blow  generally  cannot  exceed  in  length  over  2^^  diameters. 
For  hexagon  or  square  headed  bolts,  it  is  customary  to  use 
gripping  dies  having  two  or  more  impressions  or  passes,  the 
first  being  largely  for  gathering  the  metal,  and  the  second 
to  form  the  finished  bolt.  The  header  ram  also  has  a  sim- 
ilar number  of  dies. 

In  operation  the  bolt  stock  is  cut  to  the  require4  length. 
Each  piece  is  heated  at  one  end  and  placed  between  the  two 
gripping  dies.  For  large  bolts  a  back  stop  is  used  to  pre- 
vent the  blank  from  moving  backward  when  hit  by  the 
header  die.     The  treadle  is  pressed  which  sets  the  machine 
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-Methods  of  Holding  Dies 


require  but  little  work  on  the  part  of  the  operator.  The 
amount  of  scrap  is  small,  amounting  to  only  a  small  piece 
at  the  end  of  each  bar. 

These  machines  will  produce  rivets,  track  bolts  and  the 
simpler  forms  of  bolts  at  speeds  varying  from  70  to  100  per 
minute  and  when  provided  with  good  dies  can  be  kept  in 
operation  a  large  percentage  of  the  time.  The  metal  is  heat- 
ed gradually  without  the  danger  of  overheating  common  to 
heating  each  blank  separately.  In  actual  operation  it  is  not 
uncommon  for  this  class  of  machine  to  operate  for  several 
hours  at  a  time,  making  a  bolt  or  rivet  at  each  stroke  or 
at  the  rate  of  4,000  to  5,000  rivets  per  hour. 

Owing  to  the  great  speed  with  which  articles  are  made  in 
this  class  of  machine,  the  gripping  and  header  dies  and  the 
bushings  used  in  the  face  plate  heat  considerably,  even  with 
a  liberal  stream  of  water  directed  on  them.  Unless  a  very 
high  grade  of  steel  is  used  for  these  parts  they  soon  wear 
or  develop  hair  cracks  at  the  edges,  making  it  necessary  to 
stop  the  machine  frequently  to  renew  dies. 

Dies,  Tools,  Etc.,  jor  Hot  Heading  Machines — The  ac- 
curacy, finish  and  grade  of  steel  that  best  meets  the  require- 
ments for  bolt  machines  in  railway  shops  is  somewhat  of  a 
in  operation  and  it  goes  through  the  regular  operations  of  question  and  must  to  a  large  extent  be  governed  by  the 
one  or  more  strokes  as  may  be  desired.  After  this  cycle  is  quantity  of  any  particular  size  to  be  made.  For  bolts  or 
completed,  the  partly  fomied  bolt  is  placed  in  the  second  rivets  made  in  large  numbers,  the  best  grade  of  steel  and 
impression  and  the  cycle  of  operation  gone  through  a  second  workmanship  on  the  dies  will  generally  prove  the  more  econ- 
time,  and  so  on.     By  this  method  a  very  good  grade  of  bolt     omical  in  the  long  run,  considering  the  fact  that  bolt  head- 


August,  1918 


RAILWAY    MECHANICAL    ENGINEER 


467 


ing  machines  are  expensive  and  take  up  valuable  shop  room. 
]i  would,  therefore,  appear  to  be  poor  economy  to  delay  out- 
j,ut  for  want  of  dies  of  the  proper  grade  and  finish.  The 
manufacture  of  bolts  or  rivets  having  round  bodies  without 
tins  makes  it  necessary  to  finish  the  grooves  in  gripping  dies 
wry  accurately.  Lost  motion  in  the  side  ram  is  also  often 
responsible  for  the  product  not  being  up  to  high  standard 
of  shape  and  finish. 

For  dies  used  in  the  manufacture  of  bolts  or  rivets  in 
large  quantities  the  low  carbon  high  speed  steel  made  es- 
f>ecially  for  hot  work  will  generally  be  found  the  more  ec- 
onomical in  the  end.  The  virtue  of  high  speed  steel  lies  in 
the  fact  that  it  retains  its  wearing  qualities  at  high  temper- 
atures such  as  bolt  dies  are  subjected  to.     Where  this  steel 


Fig.  4 — Cold  Heading  Machine  Arrangement 

is  used,  it  should  be  hardened  by  the  usual  method,  that  is, 
cooled  from  about  2,100  deg.  F.  in  an  air  blast  or  oil  and 
afterward  drawn  back  to  from  600  to  800  deg.  The  draw 
back  is  very  essential  to  prevent  breakage  and  will  not  affect 
the  wearing  qualities  of  the  steel.  It  will  appear  soft,  how- 
ever, when  tested  with  a  file.  The  regular  high  speed  steel, 
such  as  is  used  for  cutting  tools,  is  too  high  in  carbon  for 
bolt  header  dies  and  is  liable  to  crack  as  a  result  of  the 
heating.  For  dies  used  only  occasionally,  the  cheaper  grades 
of  steels  or  even  worn  out  car  axles  can  be  used  to  good 
advantage. 

Finishing    Gripping    Dies — The    method    of    machining 
gripping   dies   must   of   necessity   vary   with   the   tool   room 
equipment.     The  ideal  method  in  many  respects  is  to  order 
the  steel  in  blocks  about  4  ft.  long  and  of  a  section  such  as 
may  be  required.     These  blocks  may  be  planed,  milled  or 
ground  to  the  required  size  and  afterwards  sawed  to  the 
necessary  lengths.     By  using  a  power  hack  saw  or  band  saw, 
the  amount  of  metal  wasted  in  cutting  will  not  be  excessive. 
Two  methods  can  be  used  for  forming  the  grooves,  one  being 
to  clamp  two  die  blanks  together  and  drill  between  the  two, 
and  the  second,  which  in  many  respects  is  preferable,  being 
to  mill  the  grooves  with  a  convex  cutter  of  the  correct  radius, 
a  depth  gage  being  used  to  insure  the  proper  depth.     By 
milling,  the  grooves  can  be  made  equal  in  each  half  of  the 
die,  which  is  somewhat  difficult  by  the  drilling  method.   The 
surface  grinder  will  be  found  very  useful  and  economical 
for  finishing  new  gripping  dies  and  also  for  repairs  to  worn 
dies.     For  new  dies  they  may  be  roughed  out  by  either  of 
the   methods   mentioned   above.      After  hardening,   or   even 
with  soft  dies,  the  flat  surfaces  can  be  finished  much  quicker 
than  by  filing.     The  half  round  grooves  can  be  finished  ver\' 
quickly  and  accurately  by  grinding,  employing  a  grinding 
wheel  that  has  been  formed  to  the  proper  radius  on  its  per- 
iphery.    By  setting  up  two  die  blocks  at  one  time  on  a  mag- 
netic chuck  or  by  other  clamping  methods,  the  grooves  in 
a  pair  of  dies  can  generally  be  ground  in  less  than  a  half 
hour,  including  the  average  amount  of  grinding  necessary 
to  remove  hardening  roughness,  or  wear  from  service  on  re- 
paired dies.     This  also  includes  the  time  necessary  to  true 
the  wheel,  which  should  be  done  previous  to  the  final  finish- 
ing cut.     Where  the  grooves  and   surface  are  finished  by 
grinding,  they  can  be  made  very  accurate  and  smooth  and 


the  practice  will  be  found  economical,  due  to  the  fact  that 
worn  dies  may  be  resharpened  without  annealing. 

On  account  of  the  great  variety  of  shapes  of  gripping 
dies,  no  attempt  will  be  made  to  explain  all  the  forms  em- 
ployed. It  is  to  be  regretted  that  these  have  not  been  stand- 
ardized. 

Header  Dies  for  Single  Blow  Machines — Several  methods 
are  employed  for  holding  heading  dies  in  the  horizontal 
moving  ram  of  bolt  heading  machines  and  a  few  common 
forms  are  shown  in  Fig.  3.  That  shown  at  A  is  double 
tapered  and  usually  made  with  an  impression  for  bolt  or 
rivet  head  on  each  end,  the  holder,  or  ram  block,  having  a 
tapered  hole  to  receive  the  die.  This  design  when  new  and 
held  securely  in  a  well  made  ram  Ijlock  works  verv  well. 
It  has  the  disadvantage,  however,  of  being  difficult  to  re- 
move on  account  of  the  taper  fit  wedging  into  the  ram  Ijlock 
and  in  the  event  of  wear  of  the  taper  hole  in  the  die  block, 
the  dies  will  not  hold  properly.  To  make  this  form  requires 
a  relatively  large  amount  of  tool  steel  and  the  numl>er  of  re- 
dressings  are  limited  on  account  of  shortening  the  taper  sur- 
faces. 

The  die  shown  at  B  has  a  straight  shank  fitting  into  a 
hole  in  the  ram  block  and  is  secured  by  a  bolt  set  purposely 
at  an  angle  in  order  to  force  the  shoulder  of  the  die  firmly 
against  the  ram.  This  die  is  easy  to  remove  and  not  diffi- 
cult to  make  but  requires  a  large  amount  of  steel  and  can 
only  be  used  on  one  end. 

The  die  shown  at  C  is  simple  in  form,  being  made  from 
round  steel,  about  three  times  the  diameter  of  the  bolts  to 
l)e  manufactured.  The  ram  block  is  bored  about  1/32  in. 
larger  than  the  die.  The  die  is  made  from  3^4  in.  to  4  in. 
long  originally,  and  can  be  refaced  several  times.  As  it  is 
shortened,  due  to  refacing,  liners  are  placed  back  of  the  die 
to  preserve  the  original  length  and  avoid  altering  the  loca- 
tion of  the  ram  block  in  the  machine.  It  is  held  in  the 
ram  block  by  a  set  screw.  A  hole  drilled  on  an  angle  in 
the  ram  block  makes  it  possible  to  remove  the  die  in  the 
event  that  it  binds  from  heating  or  scale  lodging  between 
the  die  and  the  block.  This  form  has  the  advantage  of  re- 
quiring a  small  amount  of  tool  steel;  it  is  easy  to  remove 
and  can  be  made  with  double  ends  so  that  as  one  end  l>e- 
comes  worn  the  second  end  may  be  used. 

The  die  shown  at  D  is  held  on  the  ram  block  bv  a  method 
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Fig.  5 — Forming  and   Ejecting  Operations 

similar  to  that  of  holding  punches  in  punching  presses.  It 
has  the  advantage  of  holding  very  firmly  even  for  compli- 
cated or  deep  heading.  It  can  be  removed  quickly  and  in 
the  event  of  wear  or  change  in  length,  liners  can  be  placed 
back  of  the  die.  It  has  the  disadvantage  of  having  only  a 
single  end  and  is  more  expensive  to  make  than  the  die  shown 
at  C. 

Past  practices  or  the  design  of  the  die  ram  in  existing 
machines  often  govern  the  type  of  dies  employed.  In  many 
cases  a  large  number  of  dies  have  been  made  and  are  on 
hand  and  a  change  in  the  method  of  holding  and  the  design 
of  the  die  will  involve  considerable  expense.  However,  it 
is  always  advisable  to  make  all  dies,  as  far  as  possible,  in- 
terchangeable for  the  various  machines.  This  would  indi- 
cate that  some  satisfactor)-  design  of  die  and  ram  block 
should  be  adopted  and  new  dies  made  to  the  adopted  de- 
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sign  and  existing  dies  altered  where  possil^le.  As  a  general 
jiroposition  the  die  and  ram  block  as  shown  at  C  will  he 
found  satisfactory  for  l>olts  and  rivets  made  on  single  blow 
headers,  and  has  the  advantage  of  cheapness. 

Where  l)olts  or  rivets  are  manufactured  in  large  quanti- 
ties it  will  generally  he  found  desirai)le  to  make  the  heading 
dies  from  high  speed  steel  as  mentioned  above  for  grij)ping 
dies.  The  continuous  service  will  quickly  wear  the  surfaces 
unless  the  best  grade  of  steel  is  employed. 

Flier  Pldtf  Bushiuf^s — When  making  bolts  or  rivets  on 
the  continuous  feed  machines,  or  when  hand  feeding  long 
heated  l)ars.  there  will  l)e  more  or  less  delay  on  account  of 
wear  of  the  bushings  used  in  the  face  plate  for  shearing  the 
stock,  unless  the  very  best  grade  of  steel  is  employed.  Here 
again  high  speed  steel  can  be  used  to  good  advantage.  Also, 
if  g(Kxi  work  and  large  output  is  desired,  these  bushings 
shtHild  l>e  ground  inside  and  out  after  hardening  to  insure 
a  good  fit  in  the  face  plate  and  free  passage  for  the  stock. 

Cold  Heading  Process — A  numl)er  of  bolt  manufacturing 
companies  make  bolts  and  rivets  by  the  cold  heading  process 
which  eliminates  heating  and  admits  of  ra])id  production  at 
a  low  lal)or  cost.  This  metluKl  is  little  used  in  railway 
shops  but  has  possibilities  for  the  larger  roads  having  de- 
mands for  small  bolts  and  rivets  in  large  (juantities. 

For  this  class  of  work  the  material  must  be  a  very  soft 
mild  steel,  cold  drawn  and  accurate  in  diameter.  When 
heading,  the  stock  is  fed  automatically  into  the  machine, 
and  each  machine  will  make  from  ,i,000  to  5,000  ))olts  or 
rivets  per  hour,  depending  on  the  style  and  size  of  machine 
employed,  one  operator  attending  to  several  machines.  Bolts 
are  upset  with  heads  round  in  form,  the  contour  being  that 
of  a  section  across  the  comers  of  a  finished  bolt.  These  are 
afterwards  trimmed  hexagon  or'  s(|uare  as  required.  The 
trimming  is  performed  in  an  automatically  fed  punching 
machine  at  the  rate  of  about  .>,000  per  hour  and  with  prac- 
tically no  lal)or  other  than  to  shovel  blanks  into  the  hopper 
and  keep  the  tools  in  order. 

The  cold  headed  blanks  may  be  threaded  on  the  custom- 
ary bolt  threader  or  by  thread  rolling  machines,  the  latter 
o|>eration  being  performed  at  the  rate  of  aliout  ,>,000  per 
hour,   depending   largely  on  the   ability   of  the  operator  to 


weighing  from  100  lb.  to  200  lb.  The  bundles  are  plao.d 
on  stands  in  front  of  the  machine.  The  free  end  is  th^n 
fed  to  a  pair  of  feed  rolls,  the  operations  being  shown  in 
Fig.  4.  The  two  feed  rolls,  which  are  held  against  the 
stock  by  spring  tension,  are  shown  at  .1.  They  are  sligntly 
grooved  to  fit  the  stock  to  be  headed.  As  each  bolt  or  nv.-t 
is  headed,  the  rolls  are  rotated  sufficiently  to  feed  the  ti- 
(juired  amount  of  stock  which  passes  through  a  hardened 
steel  cut-off  quill  B,  and  onward  against  stop  C,  in  front  nf 
shear  blade  D  and  under  the  spring  finger  carrier  E.  Tiie 
shear  blade  D  is  made  concave  to  conform  to  the  radius  of 
the  stock.  The  shear  blade  and  feed  finger  carrier  are  timed 
to  advance  together  when  the  stock  strikes  stop  C,  cuttin^ 
off  the  stock,  the  cut-off  blank  being  held  between  the  shear 
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Fig.  6 — Double  Stroke   Heading   Dies 

feed  the  machine  at  the  right  time.  Automatic  feeding  ma- 
chines are  used  mostly  on  the  smaller  sizes. 

Bolts  are  generally  annealed  to  remove  all  strains  set  up 
in  heading.  Rivets  intended  for  driving  cold  are  also  an- 
nealed. The  following  description  of  the  process  and  tools 
required  will  assist  in  forming  an  opinion  of  the  adapta- 
bility of  this  class  of  machine  for  railway  work. 

Heading  Machines — The  cold  heading  machines  that  have 
been  put  on  the  market  by  a  number  of  concerns  are  of 
ver}'  heavy  construction  and  of  the  highest  order  of  design 
and  finish.  On  account  of  their  extra  strength  and  weight 
they  cost  more  than  hot  heading  machines  of  the  same 
capacity. 

The  stock  from  which  the  bolts  or  rivets  are  made  is  re- 
ceived  in   bundles   similar  to  telegraph   wire,   each   Vundle 


Fig.  7 — Dies  for  Shaping    Bolt   Heads 

blade  and  the  finger.  The  blank  is  then  carried  forward  to 
a  position  directly  in  front  of  the  heading  die  F.  The  head- 
ing die  G  which  is  held  in  the  ram  of  the  machine  now 
advances  against  the  stock  and  pushes  it  into  the  die  F,  the 
shear  blade  I)  and  finger  E  backing  out  of  the  way.  The 
blank  continues  to  advance  in  die  F  until  encountering  stop 
pin  H  which  is  hacked  up  by  stop  lever  /  and  this  in  turn 
b\-  bolt  J.  As  the  l^lank  is  now  prevented  from  going  fur- 
ther into  the  die  F,  a  head  is  formed  as  shown  at  the  left 
in  Fig.  5.  The  ram  of  the  machine  then  backs  away  and 
the  blank  is  ejected  by  the  lever  /,  forcing  the  pin  H  into 
the  die  F,  as  shown  at  the  right  in  Fig.  5.  Lever  /  is  op- 
erated by  cams  timed  with  the  other  operations  of  the  ma- 
chine. This  is  what  is  known  as  the  single  stroke  solid  die 
header,  on  which  the  simpler  shapes  may  be  headed  hy  one 
stroke.  Generally  speaking,  the  amount  of  metal  in  the  head 
is  limited  to  about  2y^  diameters. 

For  bolts  and  rivets  having  large  heads  it  is  customar} 
to  use  what  is  known  as  a  double  stroke  header.  With  this 
machine  the  operation  of  feeding  and  cutting  off  the  stock 
is  the  same  as  previously  explained.  Instead  of  forming 
the  head  with  one  stroke  of  the  ram,  the  double  stroke  ma- 
chine makes  two  strokes  for  each  piece  produced,  the  ram 
being  arranged  to  hold  two  dies  G  and  H,  as  shown  in  Fig. 
6,  in  a  vertically  moving  slide  K.  These  operations  are 
controlled  by  cam  motion  as  follows:  The  first  die  G  strikes 
the  blank  and  forms  a  cone  head;  the  slide  K  then  moves 
backward  with  the  main  ram  of  the  machine  and  at  the 
same  time  is  raised  so  that  die  i/  is  level  with  the  blank; 
The  main  ram  then  advances  and  forms  the  head.  The 
l)lank  is  finally  ejected  the  same  as  in  the  single  stroke 
header.  The  various  operations  of  feeding  the  stock  and 
heading  the  bolts  or  rivets  all  take  place  automatically  and 
without  attention  other  than  to  keep  the  tool  in  order  and 
new  stock  in  the  rolls. 

The  length  of  bolt  or  rivet  that  can  be  made  on  this  class 
of  machine  is  limited  by  the  ability  of  the  ejector  pin  H 
to  eject  the  blank  after  the  head  is  formed,  the  maximum 
length  being  about  seven  diameters. 

When  necessary  to  make  longer  articles  it  is  customary 
to  use  what  is  known  as  the  opening  die  cold  heading  ma- 
chine. This  is  similar  to  that  explained  above  as  far  as 
feeding  the  stock  and  the  various  operations  are  concerned. 
In  place  of  the  solid  round  die  F,  a  pair  of  opening  dies 
similar  to  the  gripping  dies  used  in  hot  heading  machines 
are  used.     These  are  opened  and  closed  by  cams  forming 


August,  1918 


RAILWAY    MECHANICAL    EXGIXEER 


469 


Dart  of  the  machine.  On  this  form  of  machine  the  stres? 
^n  the  ejector  pin  is  very  much  reduced  on  account  of  the 
Jies  opening  partly  before  the  bolt  or  rivet  is  thrown  out 
and  as  a  result,  articles  up  to  any  reasonable  length  can 
be  made.  It  is  also  possible  to  make  a  number  of  odd 
-haped  heads,  such  as  wash  bolts  that  are  not  practical  on 
the  solid  die  design. 

Head  Trimming  Machines — There  are  several  designs  of 
head  trimming  machines.  One  type  is  arranged  with  a  hop- 
per at  the  top  into  which  the  blanks  are  shoveled.  The 
i)lanks  are  then  fed  automatically  through  a  chute  in  front 
of  a  horizontal  punch.  This,  as  far  as  handling  the  l>lanks 
is  concerned,  is  an  adaptation  of  the  machines  used  in  the 
manufacture  of  small  wood  and  machine  screws  for  feed- 
ing to  the  saw  or  for  threading.  One  form  of  punch  and 
die  used  is  shown  in  Fig.  7,  in  which  A  is  the  punch  made 
from  round  tool  steel,  with  a  square  or  hexagon  cutting 
edge.  The  hole  through  its  center  is  slightly  larger  than 
the  bolt  body.  B  is  the  die  which  is  also  made  from  round 
tool  steel.  The  fitting  of  the  cutting  edges  of  the  punch 
and  dies  follows  the  usual  practices  for  punching  work. 
The  punch  has  a  gradual  taper  back  from  the  cutting  edge 
for  the  purpose  of  parting  or  splitting  the  punchings,  which 
gather  up  on  the  punch  in  rings  and  gradually  drop  off  as 
one  or  more  accumulate.  An  ejector  pin  E  is  located  in  the 
hole  in  punch  A,  and  a  second  ejector  pin  F  in  the  opening 
of  die  B.  Fig.  7  also  show's  the  end  of  the  feed  fingers  D 
in  position  to  feed  bolt  C  into  the  punch  A.  In  operation 
the  blanks  are  picked  from  the  hopper  chute  by  fingers  D 
and  carried  to  the  position  shown.  The  punch  then  ad- 
vances partly  over  the  blank  when  the  feed  finger  D  lifts 
out  of  the  way,  the  blank  being  now  held  in  the  hole  in 
punch  A.  As  the  punch  continues  to  advance  the  bolt  head 
is  punched  to  the  required  shape.  The  ejector  pin  7^  in  the 
die  then  ejects  the  bolt  from  the  die  when  the  punch  has 
receded.  In  case  the  bolt  holds  in  the  punch,  it  is  ejected 
by  the  pin  E.  The  various  cams  on  the  machine  are  timed 
so  that  these  operations  go  on  automatically  in  sequence  at 
a  rate  of  about  3,000  per  hour. 

Thread  Rolling — A  number  of  bolts  and  studs  are  now- 
threaded  by  the  thread  rolling  process;  that  is,  the  thread 
is  formed  by  rolling  the  blank  between  two  dies  having 
grooves  cut  on  their  surfaces,  corresponding  in  shape,  pitch, 
and  angle  to  the  thread  desired.  By  this  method  articles  can 
be  threaded  very  much  faster  than  in  the  customary  bolt 
threading  machine.     Also,  smaller  bolt  stock  can  be  used. 

In  order  to  get  a  clear  understanding  of  the  process  of 
thread  rolling,  a  simple  demonstration  may  be  made  by 
taking  two  pieces  of  soft  pine,  free  from  knots,  about  6  in. 
long  and  2  in.  square,  holding  one  in  a  vise.  On  top  of  this 
place  at  right  angles  a  ^-in.  threaded  bolt,  then  press  the 
second  piece  of  pine  on  the  bolt  and  move  the  upper  piece 
back  and  forth.  The  soft  pine  will  take  the  impression  of 
the  thread  and  will  give  a  good  illustration  of  the  appear- 
ance of  a  pair  of  thread  rolling  dies.  It  will  be  noticed 
that  the  faces  of  the  wood  are  grooved  similar  to  the  thread 
on  the  bolt  and  that  the  grooves  are  on  an  angle  similar  to 
the  bolt  and  both  slope  in  the  same  direction. 

There  are  several  designs  of  machines  and  dies  used,  some 
making  use  of  dies  in  circular  form.  For  general  bolt  work 
the  machines  having  flat  dies  are  the  more  common  and 
answer  the  purpose  very  well.  In  these  machines  one  of 
the  dies  is  held  stationary  and  the  other  is  given  a  recipro- 
cating motion.  Most  of  the  machines  for  small  bolts  are 
arranged  for  feeding  the  blanks  vertically,  either  by  hand 
or  automatically.  For  the  larger  bolts  and  track  bolts  a 
inachine  having  vertically  moving  dies  is  generally  used. 
The  vertical  machines  will  admit  of  threading  long  rods 
^\here  it  is  often  possible  to  use  stock  smaller  than  the 
thread  size,  resulting  in  quite  a  saving  in  metal.     That  is. 


for  1-in.  bolts,  studs  or  long  rods  can  Ije  made  from  stock 
about  15  16  in.  diameter,  which  will  have  practically  the 
same  strength  as  similar  articles  made  irom  full  sized  bars 
and  cut  with  bolt  threading  machines. 

In  thread  rolling,  the  pressure  exerted  Ijy  the  rolling  dies 
makes  impressions  on  the  Ijlank.  At  the  same  time  the 
metal  between  the  sharp  edges  of  the  die  grooves  flows  up- 
ward. The  amount  of  metal  raised  above  the  original  sur- 
face of  the  blank  about  equals  the  depressions.  It  then 
follows  that  the  size  of  stock  for  the  manufacture  of  rolled 
threaded  articles  alK)Ut  equals  the  thread  pitch  diameter. 
For  J/2-in.,  13 -thread  bolts  it  is  customar}-  to  use  stock 
.446  in.  in  diameter;  for  -^-in..  16-threads,  .331-in.  stock; 
'4 -in.,  20-threads,  .2 15 -in.  stock,  etc.  The  dies  for  thread 
rolling  are  manufactured  from  carlx)n  tool  steel  1,  to  1.20 
per  cent  carlx)n. 

In  manufacturing  the  flat  dies,  the  blanks  are  machined 
to  the  required  size  and  the  grooves  milled  on  the  cuttin.^ 
face  to  suit  the  bolt  to  be  rolled.  When  milling  these 
grooves  it  is  customar}-  to  clamp  the  block  on  the  table  of 
a  universal  milling  machine  parallel  with  the  center  line  of 
the  table.  The  table  is  then  set  to  an  angle  equal  to  the 
angle  of  the  thread.  This  taper  is  given  in  inches  f)er  foot 
in  literature  supplied  by  the  manufacturers  so  that  it  is  not 
difficult  to  properly  set  the  machine. 

When  rolling  a  thread,  the  blank  to  be  cut  will  revolve 
one  complete  turn  in  a  distance  equal  to  the  circumference 
of  the  stock  used.  That  is,  for  3^-in.  bolts  the  diameter 
of  the  stock,  .446  in.,  should  be  considered  and  not  3^  in. 
Dividing  the  circumference  in  inches  into  12  will  give  the 
number  of  turns  the  blank  will  make  in  traveling  one  foot. 
It  is  al-so  evident  that  the  thread  will  advance  one  thread 
per  turn.  By  multiplying  the  pitch  distance  by  12  and  di- 
viding by  the  circumference  of  the  blank,  the  amount  the 
table  of  milling  machine  should  be  set  over  per  foot  will 
be  obtained.  As  the  tables  of  universal  milling  machines 
are  generally  graduated  for  taper  in  inches  per  foot,  the 
setting  of  the  proper  taper  is  not  a  difficult  operation. 

Separate  dies  must  be  made  for  each  thread  and  diameter. 
That  is.  one  set  of  dies  cannot  be  used  for  7/16-in.  and 
y2-\n.  bolts,  even  if  the  numljer  of  threads  per  inch  l>e  the 
same.  These  dies  must  be  carefully  made  and  also  care- 
fully hardened.  In  practice  a  set  of  dies  will  cut  from  200,- 
000  to  500,000  bolts  before  refacing  is  necessary.  To  re- 
face,  the  dies  are  annealed  and  handled  the  same  as  new 
dies. 

When  setting  the  dies  in  the  machine  it  is  necessar\-  to 
adjust  them  so  that  the  two  will  track  on  the  thread.  This 
is  done  by  slightly  raising  or  lowering  one  of  the  dies  and 
is  not  a  difficult  operation.  The  adjustment  for  diameter 
is  obtained  by  adjusting  together  or  apart  as  mav  be  re- 
quired. After  a  set  of  dies  is  once  properly  set,  little  re- 
adjustment is  necessary.  Tlie  output  of  these  machines  is 
limited  by  the  ability  of  the  operator  to  feed  the  blanks. 
.\  lively  boy  or  girl  can  readily  feed  a  machine  rolling  50 
bolts  per  minute,  this  being  much  faster  than  cutting  in  a 
bolt  threader  and  not  as  fatiguing  to  the  operator. 

The  cold  process  of  makina:  bolts  and  rivets  has  the  ad- 
vantage of  cheap  production,  but  requires  a  very  high  ordei* 
of  tool  room  work  to  properly  make  and  maintain  the  dies 
and  tools.  At  least  one  good  machine  operator  must  be 
employed  on  a  group  of  machines  to  keep  ever}-thing  in 
proper  order.  The  feeding  can  be  looked  after  by  operators 
having  little  experience.  The  tools  for  making  bolts  or 
rivets  by  the  cold  heading  process  must  be  very  exact  in 
regard  to  size,  and  highly  finished.  Referring  to  Fig.  4. 
the  dies  and  quills  B,  F  and  G,  are  made  of  carbon  tool 
steel.  The  outside  after  hardening  must  be  ground  to  a 
limit  of  alK)ut  .001  in.  The  hole  in  die  F  must  be  ver\' 
carefully  lapped  or  ground  and  of  one  diameter  for  the  en 
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tire  length.  Unless  this  is  the  case,  satisfacton-  service  will 
not  follow.  The  hole  is  made  .00.>  to  .005  in.  larger  than 
the  stock  to  he  headed.  The  heading  dies  G  and  H,  Fig. 
6,  are  of  similar  material.  The  recess  or  imjjression  for 
the  head  must  he  correct.  It  is  customary  to  fit  these  to  a 
master  gage.  They  must  he  jwlished  after  hardening.  When 
hardening  the  dies  it  is  necessary  to  obtain  hard  surfaces 
around  the  hole,  which  receives  most  of  the  wear.  This  may 
be  obtained  when  quenching  by  directing  a  stream  of  water 
through  the  hole  or  onto  the  face  of  the  header  dies.  All 
dies  should  he  ground  on  their  ends.  The  shear  blade  I) 
must  Ije  ground  on  the  flat  surface  after  hardening.  The 
dies  will  often  make  100,000  to  300,000  bolts  or  rivets  be- 
fore reciuiring  regrinding,  their  life  being  governed  largely 
by  the  amount  of  rust  or  dirt  on  the  material  used.  Dies 
can  be  made  originallv  for  the  smaller  sizes  of  belts  or 
rivets  and  enlarged  for  the  larger  sizes  as  they  wear.  As  a 
general  projwsition  the  cost  of  maintaining  tools  for  cold 
heading  is  less  per  1 ,000  Ijolts  or  rivets  than  for  hot  head- 
ing. The  stock  for  cold  heading  must  be  cold  drawn  and 
should  be  lime  coated  to  prevent  rust.  The  price  of  this 
stock  varies  with  market  conditions,  but  is  generally  cheaper 
than  hot  drawn  for  the  smaller  sizes.  The  cold  heading 
method  eliminates  the  u.*^e  of  furnaces  for  heating  the  blanks 
re(iuired  for  hot  heading.  This  is  offset  somewhat  by  the 
necessity  of  annealing  the  bolts  after  heading  for  the  jmr- 
pose  of  removing  all  strains  that  may  be  set  up  by  the 
heading  process.  But  a  large  number  of  bolts  can  be  an- 
nealed at  one  time  and  with  a  smaller  consumption  of  fuel 
than  is  required   for  hot  heading. 

Bolts  made  Ijy  the  cold  process  will  answer  jjractically 
all  purposes  except  where  it  is  necessan-  to  have  a  tight 
fitting  bolt.  For  ash  pans,  air  i)rake  hose,  jackets  and  a 
number  of  places  they  answer  all  requirements.  The  prin- 
cipal argument  in  favor  of  the  cold  heading  method  is  low 
cost,  large  j)roduction  per  man,  the  small  shop  space  re- 
quired and  the  superior  product.  With  the  solid  die  ma- 
chines, rivets  may  be  made  entirely  free  from  fins  or  burrs 
under  the  head.  This  is  especially  desirable  for  bolts  to 
be  used  on  surfaces  to  be  painted  over,  such  as  on  steel  pas- 
senger cars  where  a  rivet  having  fins  under  the  head  is  liable 
to  shift  and  crack  the  paint. 


hearings  before  the  Board  of  Wages  and  Working  Condi- 
tions, the  shop  organizations  asked  for  75  cents  an  hour. 
To  meet  the  increase  asked  would  involve  an  addition  of 
$200,000,000  a  year  to  the  payrolls  on  top  of  the  $300,- 
000,000  increase  provided  for  by  General  Order  No.  27,  and 
other  classes  of  employees  have  also  asked  for  further  ad- 
vances. To  assist  him  in  reaching  a  conclusion  the  Director 
General  discussed  the  matter  at  a  conference  with  C.  R. 
Gray,  director  of  the  division  of  operation;  W.  S.  Carter, 
director  of  the  division  of  labor,  and  Frank  McManamy, 
assistant  director  of  the  division  of  operation. 


ANOTHER    WAGE    INCREASE    FOR    ME- 
CHANICAL DEPARTMENT  EMPLOYEES 

Director  General  ^IcAdoo  announced  on  July  24  by 
telegraph  from  the  west,  his  approval  of  Supplement  No.  4 
to  General  Order  No.  27,  providing  the  following  minimum 
rate  and  increases  in  wages  for  employees  of  the  mechanical 
department  of  railroads  under  federal  control: 

1.  Machinists,  boiler  makers,  blacksmiths,  sheet  metal 
workers,  moulders  and  first  class  electrical  workers,  68  cents 
an  hour. 

2.  Carmen  and  second  class  electrical  workers,  58  cents 
an  hour. 

3.  Helpers,  45  cents  an  hour. 

4.  Foremen,  paid  on  an  hourly  basis,  5  cents  per  hour 
more  than  their  respective  crafts. 

5.  Foremen,  })aid  on  a  monthly  basis,  an  increase  of  $40 
a  month,  with  a  minimum  of  $155  and  a  maximum  of  $250. 

6.  The  new  rates  are  retroactive  from  January   1,   1918. 

7.  Beginning  on  August  1,  the  eight-hour  day  will  be 
applied,  with  time  and  one-half  for  overtime,  Sundays  and 
seven  specified  holidays. 

The  new  order  is  lengthy  and  in  detail,  and  at  the  time 
this  is  written  the  full  text  has  not  yet  been  issued. 

In  revising  the  report  of  the  Railway  Wage  Commission 
Mr.  McAdoo  increased  the  recommendation  for  shop  em- 
ployees to  a  minimum  of  55  cents  an  hour,  after  which,  at 


PREVENTION   OF  WASTE  VS.  RECLAMA- 
TION  OF  SCRAP 

BY  HENRY  J.  MILLER 

I  know  a  man  who  is  a  chicken  fancier;  not  the  kind  of 
a  fancier  who  goes  in  for  a  farm  and  a  large  numljer  of 
chickens,  but  rather  the  kind  of  a  man  who  thinks  he  has 
discovered  the  solution  to  perpetual  income  by  keeping  a 
flock  of  ten  chickens,  maintaining  them  on  the  daily  refuse 
from  the  table.  This  man  claims  the  first  or  initial  cost 
to  build  a  chicken  house  and  purchase  the  ten  chickens  is 
the  only  cost,  and  the  value  of  eggs  received  will  soon  repay 
this  investment,  after  which  the  eggs  are  a  clear  gain. 

.•\nother  man  I  know  of,  who  has  the  same  number  of 
people  in  his  family,  became  impressed  with  the  chicken 
fancier's  argument  and  decided  that  he,  too,  would  reclaim 
the  waste  which  was  daily  thrown  away  from  his  table. 
However,  on  talking  with  his  wife  he  was  \er\-  quickly  dis- 
illusioned. In  the  first  place,  his  wife  showed  him  that  the 
actual  amount  of  table  refuse  she  threw  away  would  not 
sustain  even  two  chickens.  Not  exactly  satisfied  with  the 
results  of  his  investigation  in  his  own  home,  he  visited  the 
home  of  his  friend  the  chicken  fancier,  where  he  soon  found 
out  the  reason  why  they  had  so  much  table  refuse  for  chick- 
ens. It  was  due  to  poor  management  in  the  kitchen.  The 
chicken  fancier  was  under  the  impression  that  he  was  re- 
claiming waste  from  his  table,  while  in  reality,  good  manage- 
ment and  economical  buying  would  have  eliminated  the  waste. 
He  was  not  reclaiming — he  was  buying  high  grade  food 
products  for  chicken  feed. 

The  same  principle  may  be  applied  to  the  railroiids. 
Wherever  one  sees  a  big  scrap  bin  or  a  big  scrap  reclaiming 
plant,  the  question  arises.  Is  it  not  possible  to  eliminate  much 
of  this  expense  by  better  management? 

The  writer  does  not  wish  to  be  understood  as  condemning 
reclamation  altogether.  It  is  possible,  however,  to  lose  sight 
of  the  real  value  of  reclamation  with  the  result  that  instead 
of  a  saving,  reclamation  is  merely  adding  to  the  cost  of 
the  scrap  pile,  in  excess  of  its  real  return.  The  reclamation 
of  scrap  is  to  prevent  the  waste  of  usable  material.  This  can 
and  should  be  accomplished  right  at  the  local  shop  or  on 
the  division.  The  best  posted  authorities  as  to  what  is  scrap 
and  what  can  be  used  over  again  are  the  local  foremen. 

The  establishment  of  one  large  reclamation  plant  on  a 
railroad  and  shipping  all  scrap  to  this  one  plant  involves  a 
direct  waste.  It  is  a  waste  of  man  power,  a  waste  of  motive 
power  and  an  excuse  for  an  even  greater  waste  from  the 
shops.  This  assertion  is  made  with  all  due  respect  to  the 
many  large  reclaiming  plants  now  in  operation.  There  is  use 
for  the  reclamation  plant,  but  not  for  as  wide  a  scope  of 
work  as  we  are  often  led  to  believe. 

Let  us  look  at  the  scrap  problem  of  a  shop  of  medium 
size.  The  bulk  of  the  scrap  is  old  tires,  odds  and  ends  of 
tubes,  pieces  of  iron  from  the  blacksmith  shop,  defective  pipe, 
rusted  jackets,  machine  tool  chips,  broken  castings  and  shop 
sweepings.  W^hat  is  there  in  this  classification  that  can  be 
reclaimed  and  used  over  again?  Where  is  there  any  need 
of  a  reclamation  plant  to  see  that  this  material  is  properly 
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-orted  for  the  scrap  market  ?  Like  the  chicken  fancier,  it  is 
;)0ssible  that  the  source  of  scrap  may  be  overlooked,  and 
then  it  is  possible  to  find  such  valuable  parts  as  bolts,  nuts, 
washers,  valves,  pipe  fittings,  pieces  of  brass,  tin  ware,  etc., 
in  our  scrap  pile. 

Scrap  piles  have  been  neglected  in  the  past.  They  have 
not  been  given  close  supervision  and  many  habits  have  been 
formed  which  to-day  are  found  to  be  costly.  Going  back 
jtill  further,  however,  there  was  a  time  when  the  scrap  bin 
was  literally  a  scrap  bin.  It  was  possible  to  visit  many 
?hops  and  find  nothing  but  scrap  in  these  bins. 

The  writer  has  in  mind  one  shop  that  handled  about  10 
heavy  repaired  locomotives  and  possibly  150  cars  a  month. 
The  scrap  bin  was  guarded  by  one  man — a  man  whom  every- 
body put  down  as  a  crank,  but  who  was  a  100  per  cent 
scrap  bin  attendant.  The  scrap  bin  was  located  near  the 
center  of  the  plant,  easy  of  access,  and  was  of  sufficient  size 
to  allow  an  ample  compartment  for  each  of  the  many  classi- 
fications of  scrap.  The  attendant  had  an  eagle  eye  for 
anything  but  scrap.  Woe  to  the  man  who  tried  to  put  any- 
thing over  on  him,  for  he  was  a  fighter  and  had  a  nasty 
tongue.  He  reserved  one  compartment  where  he  put  ever>'- 
th'ng  regarding  which  there  was  any  doubt,  and  during 
his  spare  moments  would  sort  over  the  material,  in  many 
cases  sending  pieces  that  could  be  repaired  at  a  small  ex- 
pense Ijack  to  the  shop.  From  this  plant  probably  not  one 
ciirload  of  scrap  out  of  every  thirty  would  not  have  been 
passed  through  any  reclamation  plant  as  actually  worthless. 
Why  the  unnecessar\'  expense  of  loading,  hauling,  unload- 
ing, sorting  and  loading  again  before  hauling  to  a  buyer? 
If  this  has  proved  possible  at  one  plant,  then  why  not  at 
others  ? 

At  another  plant  the  matter  of  using  second-hand  shoes 
and  wedges  was  taken  up  with  the  mechanic  who  handled 
that  work.  He  was  given  the  exact  cost  of  the  different 
castings  and  was  shown  how  much  was  saved  by  using  a  sec- 
ond-hand piece  if  it  was  in  condition  to  be  used  again.  This 
mechanic  knew  the  ser\-ice  of  shoes  and  wedges  better  than 
the  scrap  bin  attendant  and  took  pride  in  saving  all  the 
money  he  could.  The  result  was  that  what  shoes  and  wedges 
reached  the  scrap  pile  were  actually  scrap  beyond  reclaim- 
ing. Incidentally,  this  schooling  had  a  decided  effect  on 
the  amount  of  stock  used  at  this  shop.  If  it  is  possible 
to  educate  one  mechanic  as  to  the  value  of  using  second-hand 
shoes  and  wedges,  why  not  educate  the  men  who  use  other 
materials,  and  thus  do  av.ay  with  handling  so  much  scrap 
at  the  reclamation  plants? 

The  function  of  the  reclamation  plant  is  simply  to  repair 
where  shop  facilities  are  limited  or  inefficient  to  handle  ma- 
terial in  small  quantities.  It  is  evident  that  the  amount  of 
scrap  iron  at  local  points  would  not  be  sufficient  to  warrant 
the  installation  of  reclaiming  rolls  and  it  is  desirable  to 
select  some  central  point  for  the  installation  of  a  rerolling 
mill  to  serve  the  entire  road.  Under  these  conditions,  how- 
ever, each  local  point  should  sort  such  material  as  can  be 
reclaimed,  so  that  on  reaching  the  reclamation  plant  it  need 
not  be  resorted. 

At  a  certain  reclamation  plant  a  man  was  observed  re- 
claiming a  large  pile  of  rail  spikes,  straightening  them  out 
cold  with  a  hand  hammer.  Let  us  follow  one  rail  spike  from 
the  time  it  started  to  the  scrap  pile  until  it  is  reclaimed  and 
delivered  back  to  the  section  gang. 

A  section  man,  in  pulling  the  spike  out  of  the  tie,  bends  it. 
Knowing  that  there  is  a  reclamation  plant  on  the  system  he 
puts  the  bent  spike  on  the  scrap  pile.  The  spike  ^is  loaded 
in  a  car  with  other  scrap  and  hauled  to  the  reclaimmg  plant, 
where  it  is  unloaded,  sorted  out  and  placed  before  the  man 
with  the  hammer.  He  straightens  it,  after  which  it  is  taken 
into  store  stock,  eventually  to  be  loaded  and  hauled  back  to 
the  section  foreman.  If  there  is  no  imperfection  in  the  head 
or  point  the  foreman  uses  the  spike  again.     Otherwise  he 


looks  the  spike  over,  notes  the  imperfection  and  either  starts 
it  back  on  another  journey  to  the  reclaiming  plant  or  throws 
it  in  the  tall  grass,  where  the  railroad  loses  its  value  as  scrap. 
If  that  section  foreman  were  educated  as  to  the  needs  of 
his  railroad  and  the  value  of  using  material  economically, 
is  it  not  possible  that  one  of  his  men  would  have  straight- 
ened that  spike  on  a  rail,  thus  saving  the  cost  of  handling 
and  moving?  Was  it  necessary  to  handle  that  spike  three 
or  four  times  and  haul  it  to  and  from  the  reclamation  plant 
just  to  have  it  straightened? 

At  another  plant  the  discover}-  was  made  that  many  ap- 
parently good  air  pump  cylinder  packing  rings  were  going 
to  the  scrap  pile.  Investigation  disclosed  that  the  mechanic 
who  overhauled  air  pumps  would  not  use  a  questionable 
second-hand  ring  in  a  newly  repaired  air  pump.  He  claimed. 
that  such  a  pump  would  run  six  months  without  repairs,  but 
if  a  second-hand  packing  ring  was  used  the  pump  would 
probably  require  attention  in  a  month  or  so.  He  had  con- 
cluded that  it  was  better  to  throw  away  a  second-hand  pack- 
ing ring  worth  40  or  50  cents  than  to  use  this  ring  and  in 
a  month  or  so  spend  from  two  to  three  dollars  in  making  re- 
pairs to  the  pump  in  the  roundhouse. 

A  visit  to  a  large  reclamation  plant  causes  one  to  wonder 
why  so  much  good  material  is  shipped  there.  May  not  the 
answer  be  that  too  much  dependence  is  placed  on  the 
reclamation  plant?  Place  a  scrap  bin  in  the  center  of  every 
plant,  with  a  man  in  charge  who  knows  good  material,  and 
the  reclamation  plant  will  receive  much  less  good  material, 
and  scrap  handling  costs  will  be  reduced.  A  means  of  edu- 
cation will  be  provided  right  where  every  workman  can  see 
what  the  wasteful  use  of  material  results  in. 

Put  soir.e  of  the  money  otherwise  spent  in  building  a  big 
reclamation  plant  into  educating  and  secui:ing  the  co-opera- 
tion of  your  workmen  and  you  will  receive  a  larger  dividend 
in  return. 


MAINTENANCE     OF     CROSS-COMPOUND 

COMPRESSORS 

The  subject  matter  of  this  paper  naturally  divides  into 
two  parts,  viz,  one  covering  the  period  Ijetween  shoppings 
of  the  compressor  and  the  other  while  it  is  in  the  shop  for  a 
general  overhauling.     Considering  the  former  first: 

Location  and  Installation. — Cross  compound  compressors 
should  always  be  located  on  the  left  side,  forward  of  stay- 
bolts.  While  the  design  of  the  locomotive  will  to  a  certain 
extent  determine  the  exact  location,  a  location  entirely  be- 
low the  running  board  and  as  near  the  rear  of  the  boiler 
barrel  as  possible  is  preferable.  A  large  opening  and  free- 
passage  strainer  should  be  installed  in  a  vertical  position 
and  secured  to  a  substantial  bracket.  It  should  he  located 
so  as  to  be  free  from  dirt  thrown  up  by  the  driving  wheels 
and  where  it  will  not  be  subjected  to  escaping  steam.  The 
two  suction  openings  from  the  compressor  should  be  pijjed 
together  with  two-in.  pipes  and  a  similar  size  pipe  then 
extended  to  the  strainer. 

The  oil  pipe  connection  to  the  steam  pip)e  should  be  be- 
tween the  main  steam  valve  and  governor.  W'ith  a  two- 
compressor  installation  difficulty  is  sometimes  experienced  in 
lubricating  the  steam  ends  of  both  compressors,  due  to  un- 
equal distribution  of  oil.  To  facilitate  this  the  1  ^-in. 
main  steam  pipe  should  enter  horizontally  into  the  side 
opening  of  a  l.^^-in.  by  iM-in.  by  l^j-in.  horizontal  tee, 
located  adjacent  to  and  above  the  compressors.  Frwn  this 
tee  two  \%-\n.  branch  pipes  of  equal  length  should  extend 
to  the  compressors. 

Lubrication. — WTien  starting  the  ccnnpressor  the  piston 
rod  swabs  should  be  lubricated  with  valve  oil,  the  throttle 

•Abstract  of  the  report  of  a  committee  presented  at  the  Air  Brake  Asso- 
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opened  gradually  and  the  compressor  run  slowly  until  all 
condensation  is  worked  out  of  the  steam  cylinders,  then  the 
drain  cocks  should  be  closed.  All  drain  cocks  are  to  be 
opened,  and  left  »o,  when  compressor  is  stopped  at  terminals. 
While  the  compressor  is  yet  working  slowly,  10  to  15  drops 
of  oil  should  be  fed  to  the  steam  cylinders  and  8  to  10 
drops  to  each  air  cylinder.  After  obtaining  about  40  lb. 
pressure  the  throttle  can  be  opened. 

The  air  cylinders  should  be  lubricated  regularly,  four  to 
six  drops,  how  often  depending  on  the  service,  but  never 
over  six  hours  apart  in  heavy  freight  service,  and  especially 
just  before  starting  down  a  mountain  grade.  With  cab  air 
rylinder  lubricators,  which  are  superior  to  the  hand  oilers, 
never  attempt  to  adjust  to  feed  continuously,  as  the  slowest 
possible  regular  feed  will  be  excessive. 

There  has  been  considerable  criticism  regarding  the  use  of 
superheater  oil  in  the  compressor  air  cylinders,  the  general 
impression  being  that  it  is  too  heavy,  tending  to  more  quickly 
iclon;  the  passageways  and  packing  rings.  While  it  is  con- 
cederJ  that  better  results  may  be  obtained  with  Perfection 
valve  oil,  yet  where  the  special  54  air  strainer  is  employed 
no  trouble  is  experienced  from  the  use  of  superheater  oil. 
thus   indicating   that   the  gumming  with   it   is  mainly   due 

to  dirt. 

Compressor  Liundry.—'Din  entering  the  air  cylmders 
destroys  lubrication  and  increases  the  wear  of  packing  rings 
and  cylinder  walls.  The  dirt  and  worn-off  metal  form  the 
hard  gum  so  frequently  met  with;  hence,  the  exclusion  of 
dirt  will  improve  the  lubrication  and  reduce  the  wear  and 
gumming. 

A  very  effective  and  economical  way  to  remove  this  de- 
posit is  by  means  of  the  compressor  laundry,  which  should 
be  used  every  three  months  or  longer,  depending  on  the 
service  and  protection  afforded  against  dirt.  Compressor 
laundry  outfits  consist  in  general  of  an  enclosed  tank 
mounted  on  wheels,  for  a  lye  solution,  a  steam  coil  inside 
the  tank  and  suitable  pipe  connections  to  join  the  tank  to 
the  suction  and  discharge  openings  of  compressor.  The 
solution  should  consist  of  about  one  lb.  of  concentrated  lye 
to  one  gal.  of  water,  and  should  be  kept  hot  by  steam  circu- 
lating through  the  coil  while  the  compressor  is  being  laun- 
dered. 

The  length  of  time  the  compressor  should  thus  operate 
depends  on  its  dirty  condition,  but  usually  from  two  and 
one-half  to  three  hours  gives  the  best  results.  After  the 
compressor  has  been  thoroughly  cleansed  the  tank  connec- 
tions should  be  removed.  Clean  water  (hot  water  is  pre- 
ferable) should  then  be  worked  through  the  air  cylinders 
for  several  minutes,  discharging  into  the  pit,  to  insure  all 
of  the  solution  being  removed,  after  which  the  compressor 
should  run  idle  until  all  the  water  is  worked  out  of  the 
cylinders.  The  air  cylinders  should  then  be  well  lubricated, 
the  strainers  applied  and  the  discharge  pipe  connected.  If 
soft  packing  is  used  the  air  ends  may  need  to  be  repacked. 
A  sWion  of  about  10  gal.  will  l)e  sufficient  to  cleanse  about 
five  compressors. 

Insufficient  lubrication,  especially  in  the  steam  end  of  the 
compressor,  is  one  of  the  most  common  causes  for  the  com- 
pressor running  slow.  On  roads  where  valve  oil  seems  to 
be  at  a  premium,  either  by  an  oil  schedule  or  otherwise,  the 
air  compressor  is  usually  the  part  that  is  stinted  to  make  an 
oil  record.  At  the  nornial  cost,  of  about  55  cents  per  gal., 
for  oil  it  will  cost  5  cents  per  16-hour  trip  to  properly 
lubricate  both  ends  of  the  compressor. 

Other  causes  for  the  compressor  running  slow  are  worn 
packing  rings  in  the  high-pressure  air  cylinder  or  clogged 
passages  in  the  air  cylinders.  No  trouble  will  be  experi- 
enced with  the  latter  if  the  compressor  laundrj-  is  used  as 
herein  recommended.  The  compressor  will  pound  or  make 
irregular  strokes  from  causes  such  as  main  steam  valve  dr>'. 


packing  rings  in  low-pressure  air  cylinders  badly  wom^ 
piston  rod  packing  blowing,  clogged  air  passages,  air  valves 
with  improper  lift  or  leaking,  and  too  much  oil  in  the  steam 
cylinders  in  combination  with  close  throttling  by  the  steam 
valve  or  governor. 

The  compressor  will  give  good  service  when  the  low- 
pressure  air  piston  packing  rings  are  worn  until  3-32  in.  to 
5-32  in.  open.     The  latter  should  be  the  limit. 

A  slow  upward  stroke  of  the  low-pressure  air  piston  may 
be  caused  by  a  restricted  air  passage  between  high  and  low 
pressure  air  cylinders,  or  top  steam  cylinder  gasket  leaking 
to  the  top  side  of  high-pressure  steam  piston,  or  high-pres- 
sure air  piston  packing  rings  leaking,  though  if  the  latter 
were  at  fault  the  low-pressure  air  piston  would  move  slowly 
in  both  directions.  If  the  high-pressure  air  piston  makes  a 
quick  downward  movement  and  the  low-pressure  air  piston 
a  quick,  upward  movement,  the  cause  may  be  on  account  of 
a  lower  intermediate  valve  leaking  or  held  off  its  seat.  If 
the  quick  movements  of  the  pistons  mentioned  are  in  the  op- 
posite direction  than  stated,  the  cause  may  be  from  an  upper 
intermediate  valve  leaking.  If  the  high-pressure  air  piston 
only  makes  short  strokes,  and  compressor  will  not  maintain 
more  than  45  to  60  lb.,  it  indicates  discharge  passages  badly 
clogged,  or  final  discharge  valve  leakage. 

When  a  compressor  gradually  keeps  reducing  in  efficiency 
until  it  does  not  maintain  standard  pressures  under  rela- 
tively favoral)le  conditions,  the  trouble  is  usually  due  to 
worn  and  leaking  high-pressure  air  piston  rings.  Under 
these  conditions  the  low-pressure  air  piston  will  be  working 
against  more  than  its  normal  pressure.  Low  speed  can  also 
result  from  steam  cylinder  gasket  leakage,  and  if  leaking 
?x?tween  ports  of  high  and  low  pressure  cylinders,  or  be- 
tween low-pressure  cylinder  and  exhaust,  it  can  be  located 
by  a  continuous  blow  at  the  exhaust,  providing  the  exhaust 
pipe  is  disconnected  close  to  compressor  and  the  latter  run 
slowly.  If  the  compressor  has  been  maintaining  standard 
pressures,  and  in  a  relatively  short  time  does  not,  the  trouble 
is  undoubtedly  due  to  some  foreign  substance  lodging  under 
an  intermediate  or  discharge  valve,  thereby  causing  serious 
leakage.  Such  foreign  substance  can  at  times  be  removed 
by  closing  compressor  throttle  and  brake  valve  cut-out  cock, 
draining  all  pressure  from  main  reservoirs,  after  which  run 
the  compressor  fast  for  a  few  minutes.  After  the  main 
reserv'oir  pressure  is  restored,  open  brake  valve  cut-out  cock. 

The  report  was  signed  by  C.  X.  Remfry,  chairman;  T.  F. 
Lyons  and  Frank  Schaller. 

DISCUSSION 

The  discussion  emphasized  several  of  the  points  brought 
out  in  the  paper,  and  indicated  that  the  most  difficult  prob- 
lem in  the  operation  of  the  &y2  in.  cross-compound  com- 
pressors is  properly  lubricating  the  air  cylinders.  The  use 
of  signal  oil,  which  is  sometimes  permitted,  has  resulted  in 
explosions  in  the  air  cylinder,  and  is  not  desirable.  The 
difficulty  of  using  present  types  of  hydrostatic  lubricators 
on  these  pumps  is  that  the  minimum  feed  is  too  fast  for 
continuous  use  and  requires  periodical  attention  from  the 
engineman.  Another  handicap  under  which  these  pumps 
work  is  the  inefficient  condition  in  which  air  strainers  of  the 
ordinary-  ty]>e  are  maintained,  the  openings  being  partially 
clogged  and  restricted.  More  attention  to  maintaining  un- 
restricted strainer  openings  was  advocated. 


A  CORRECTION 

In  the  article  entitled  Metallic  Electrode  Arc  \\'elds,  by 
O.  S.  Eschholz,  published  last  month,  an  error  was  made  in 
the  second  column  of  page  417  in  giving  the  carbon  and 
manganese  content  of  the  electrode.  This  should  be  .17  per 
cent  carbon  and  .5  per  cent  manganese. 


Welding  Methods  at  Columbus  Shops 


Carbon  and  Metallic  Arc  Welding   Both    Used ;  A 
Special  Building  Has  Been  Erected  for  Welding  Work 


THE  Southwest  System  of  the  Pennsylvania  Lines  has  re- 
cently erected  at  the  Columbus,  Ohio,  shops,  a  special 
building  which  is  devoted  exclusively  to  electric  weld- 
ing. Many  interesting  details  were  incorporated  in  the  design 
to  fit  the  structure  to  the  purpose  for  which  it  was  intended. 
The  building  is  of  brick  101  ft.  long  and  19  ft.  wide  and  is 
divided  into  seven  welding  rooms,  12  ft.  by  16  ft.,  inside, 
and  a  generator  room,  14  ft.  by  16  ft.  The  generator  room 
has  brick  walls,  while  the  welding  rooms  are  separated  by 
corrugated  iron  partitions.  As  the  light  from  the  arcs  is 
harmful  to  the  eyes  unless  shaded  by  colored  glasses,  pro- 


wilh  a  differential  series  coil.  The  generators  are  driven 
by  100-hp.  induction  motors.  Each  machine  delivers  a  maxi- 
mum of  1,000  amperes,  which  is  sufficient  to  supply  one 
metallic  arc  and  two  carbon  arcs. 

In  the  generator  room  is  a  small  switch  board  which 
carries  the  volt  meters  and  ammeters,  the  field  rheostat  and 
the  circuit  breakers,  which  are  connected  with  the  positive 
side  of  the  circuit.  The  welding  circuits  are  carrieid  from 
the  circuit  breakers  by  separate  leads  to  each  of  the  welding 
rooms  and  are  brought  back  to  the  center  post  of  a  series 
of  single  pole  double  throw  switches,  through  which  any 
of  the  circuits  may  l)e  connected  to  the  negative  terminals  of 
either  generator.  The  circuits  are  designed  to  carry  a  current 
of  600  amperes. 

One  circuit  is  carried  to  the  erecting  shop,  where  it  is 
connected  to  the  welding  panel  shown  in  the  illustration 
below.  This  is  arranged  for  the  use  of  two  operators  on 
metal  electrode  work.     If  it  is  desired  to  use  a  carlK)n  arc  the 
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Interior  Arrangement  of  Welding   Room. 

vision  has  been  made  for  })rotecting  anyone  from  ihe  rays 
who  may  come  in  the  vicinity  of  the  building.  The  windows 
in  the  welding  rooms  are  8  ft.  from  the  ground  and  the 
opening  near  the  welding  table  for  the  admission  of  air  is 
covered  by  an  iron  door  hinged  at  the  top.  The  entrances 
to  the  welding  rooms  have  sliding  doors,  one  solid  and  the 
other  with  latticed  panels,  to  provide  ventilation.  In  order 
to  insure  that  all  fumes  from  the  arcs  will  be  carried  away 
quickly  an  exhaust  fan  has  been  installed  in  the  generator 
room  and  connected  to  a  central  duct,  from  which  smaller 
ducts  in  each  room  lead  to  adjustable  exhaust  hoods  directly 
over  the  welding  table.  There  is  also  an  18-in.  roof  venti- 
lator in  each  room.  The  entire  building  is  heated  by  warm 
air  pipes  brought  in  at  the  floor  level. 

The  arrangement  of  the  apparatus  in  the  welding  rooms 
is  clearly  shown  in  the  illustration  below.  A  welding  table 
is  provided  to  bring  the  work  to  the  height  most  convenient 
for  the  operator.  Beside  the  table  is  a  stand  on  which  the 
electrode  holders  are  placed.  A  rack  for  the  welding  rods 
and  a  metal  box  for  holding  tools  are  also  provided.  To 
facilitate  the  handling  of  heavy  parts  each  room  has  a  chain 
hoist  of  1-ton  capacity  swung  from  a  jib  crane. 

The  generators  used  for  electric  welding  were  rewound 
from  two  60-hp.,  240-volt  motors.  By  running  connections 
to  each  third  commutator  bar  they  were  changed  to  give 
approximately  80  volts.     The  fields  are  compound  wound 
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Two- Man  Welding   Panel. 

entire  current  can  be  diverted  to  either  set  of  welding  termi- 
nals by  closing  the  switch  G. 

The  welding  practice  at  Columbus  shops  is  quite  unusual 
in  that  much  of  the  work  is  done  with  the  carbon  arc.  The 
carbon  arc  process  was  the  first  method  of  welding  metals 
with  the  electric  arc  that  was  developed,  and  has  been  in  use 
since  1881.  The  welding  heat  is  generated  between  the 
work  and  a  carbon  electrode,  the  arc  being  played  around 
on  the  work  to  get  the  proper  heat,  while  the  metal  to  be 
added  is  fed  into  the  arc.  In  many  ways  the  manipulation 
of  the  arc  is  similar  to  the  manipulation  of  the  oxyacetylene 
flame. 

Metal  electrode  welding  has  been  adopted  much  more  gen- 
erally than  the  older  carbon  arc  process,  which  is  in  use  by 
very  few  railroads.     The  reasons  generally  ascribed  for  the 
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use  of  the  metal  electrode  process  are  tliat  the  quality  of 
the  metal  added  is  Ix^tter  than  is  secured  when  using  the 
carbon  arc,  that  the  heat  can  Ije  controlled  more  readily, 
and  that  it  can  be  used  for  overhead  welding  and  other 
work  where  it  is  not  possible  to  form  a  pool  of  the  molten 
metal. 

The  advantages  of  the  carbon  arc  process  wliich  led  to  its 
adoption  in  the  Columbus  shops  are  the  greater  speed  in 
building  up  work  and  the  lower  cost  on  heavy  work.  When 
using  the  carbon  electrode  a  longer  arc  is  maintained  than 
when  using  the  metallic  arc  and  for  that  reason  it  has  been 
found  the  slight  variations  in  the  length  of  the  arc  have  less 
effect  on  the  quality  of  the  metal.  The  character  of  the  work 
secured  depends  largely  on  the  skill  of  the  operator.  It  has 
been  found  that  an  experienced  operator  can  produce  a  very 
good  grade  of  metal  in  the  welds.  The  intense  heat  of  the 
arc  makes  the  molten  metal  so  fluid  that  it  is  easy  to  float 
off  the  scale. 

Aljout  three-fourths  of  the  work  done  at  Columbus  is 
welded  with  the  carbon  arc.  This  includes  practically  all 
building  up  operations  and  repairing  the  commoner  classes 
of  broken  parts.  All  crosshead  guides  are  maintained  to  a 
standard  size,  from  ^4  to  ;Vj  in.  of  metal  being  added  to 
restore  the  original  dimensions.  Chafing  castings  are  built 
up  with  the  carbon  arc,  holes  in  spring  rigging  and  brake 
rigging  that  are  worn  out  of  round  or  spots  that  are  chafed 
are  built  up.  Broken  driving  and  trailer  boxes,  and  in  fact 
practically  all  kinds  of  steel  castings,  are  welded  with  the 
carbon  electrode.  Copper  can  also  be  welded  by  this  process 
with  entire  success.  No  difficultv  is  encountered  in  machin- 
ing  the  metal  which  is  added. 

In  carbon  welding,  electrodes  Yi  in.  and  ^^4  in.  in  diameter 
are  used.  The  rods,  which  are  fed  into  the  arc,  are  ^  in., 
Y2  in.  and  ^^s  in.  in  diameter.  The  voltage  across  the  arc 
varies  from  50  to  55  volts  and  the  current  is  usually  between 
400  and  450  amperes. 

In  working  with  the  carbon  arc  the  face  and  hands  must 
be  protected,  as  the  rays  from  the  arc  will  burn  the  skin. 
A  very  convenient  and  practical  form  of  face  shield  has 
been  developed  at  the  Columbus  shops.  It  is  made  largely 
of  fiber  which  is  light  and  a  non-conductor  of  heat  and  elec- 


annealed  iron  wire  and  for  overhead  work  steel  wire  with  a 
high  melting  point. 

A  CROSSHEAD  FACING  TOOL 

The  inner  surfaces  on  the  sides  of  crossheads  are  difficult 
to  machine  in  a  slotter.  Nevertheless  on  account  of  the  diffi- 
culty of  reaching  these  points  with  an  ordinary  lathe  tool 
the  surfaces  are  usuallv  slotted  out.     The  illustration  below 
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Tool  Which  Cuts  the  Time  for  Machining  Crossheads 

shows  a  tool  used  in  the  Bloomington  shops  of  the  Chicago 
&  Alton  which  makes  it  possiljle  to  finish  both  of  the  inside 
surfaces  on  crossheads  at  one  setting. 

The  body  of  the  tool  is  designed  to  pass  through  the  cross- 
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Side   Elevation  and  Section  with   Partitions   Removed — Columbus  Welding   Shop 
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tricity.  The  frame  which  holds  the  colored  glass  is  hinged 
and  is  held  in  either  the  open  or  closed  position  by  a  spring. 
A  fireproof  bib  protects  the  chest  of  the  operator  from  the 
heat  of  the  arc. 

There  are  certain  classes  of  work  for  which  the  carbon 
arc  is  not  well  adapted  and  for  such  op)erations  the  metallic 
arc  is  used.  These  include  the  welding  of  firebox  cracks 
and  seam-^.  mud  rings  and  tubes,  welding  broken  locomotive 
frames  and  broken  spokes  in  wheel  centers.  Link  blocks, 
valve  stems,  superheater  units  and  crossheads  are  built  up 
with  the  metallic  arc.  On  these  classes  of  work  a  voltage  of 
approximately  18  to  20  volts  across  the  arc  is  used,  with  a 
current  from  100  to  175  amperes.  The  electrodes  used  on 
building  up  operations  are  3/16-in.  or  54-in.  Swedish  iron. 
On   firebox    work    V^-in.    rods   are   used,    on   tubes    ^-in. 


head  pin  hole,  with  considerable  clearance  at  th"  sides.  On 
one  end  the  tool  has  an  arm  which  fits  in  the  tool  post  of  the 
lathe.  The  other  end  carries  a  removable  arm  in  which  there 
is  a  double  end  cutter  held  in  place  by  a  set  screw.  The 
body  of  the  tool  is  passed  through  the  crosshead  pin  hole, 
and  the  removable  arm  is  then  placed  in  position.  By  using 
the  cross  feed  the  inner  surfaces  can  be  finished  in  perfect 
alinement  with  the  outer  surfaces.  If  the  clearance  of  the 
tool  in  the  crosshead  pin  hole  is  not  great  enough  to  permit 
the  entire  surface  to  be  finished  in  one  cut,  the  tool  can  be 
brought  back  and  the  removable  arm  set  out  to  finish  the 
cut.  With  this  tool  the  time  required  to  machine  crossheads 
can  be  reduced  considerably.  Where  nuts  are  used  on  the 
ends  of  piston  rods,  a  tool  of  this  sort  will  be  found  useful  for 
finishing  the  bearing  surface  for  the  nut  on  the  crosshead. 


MOTOR  HEAD  SPEED  LATHE 

A  new  speed  lathe  with  ahernating  current  motor  head- 
stock  has  recently  been  placed  on  the  market  by  the  Oliver 
Machiner}'  Company,  Grand  Rapids,  Mich.  The  lathe  is 
designed  for  three-phase,  alternating  current  op>eration  and 
is  called  the  Oliver  No.  51. 

As  shown  in  the  illustration,  the  lathe  is  provided  with  a 
hand  feed  carriage  and  compound  swivel  rests,  but  may  be 
furnished  with  a  j)lain  bed  in  four  or  five-foot  lengths  if 
desired.  In  this  case  it  will  turn  24  or  36  in.  between  cen- 
ters, respectively.  The  swing  of  the  lathe  is  12  in.  and  it  is 
well  adapted  to  work  in  pattern  shops. 

The  motor  headstock  and  ball  Ijearings  are  totally  en- 
closed, which  makes  them  dust  and  dirtproof.  The  rear  end 
of  the  motor  is  fitted  with  a  combined  handwheel  and  face 


"Oliver"  No.  51   Motor  Head  Speed   Lathe 

plate,  which  is  a  new  invention,  covering  which  a  patent 
has  been  applied  for.  The  outer  end  is  rounded  off  like  the 
ordinary  handwheel  and  the  inside  face  is  curved  in  so  as 
to  give  the  advantage  of  the  handwheel  shape.  The  outer 
surface  fonns  an  accurate  face  plate  for  rear  end  turning. 
The  motor  controller  is  also  enclosed  in  a  dustproof  case  and 
is  similar  in  type  to  a  street  car  controller,  but  much  smaller. 
It  is  operated  from  the  handwheel  shown  in  the  front,  which 
is  marked  in  the  various  positions,  as  follows:  Off,  570 
r.p.m.,  1,140  r.p.m.,  1,725  r.p.m.  and  3,450  r.p.m.  The 
mechanism  is  such  that  the  handwheel  cannot  be  turned  in 
the  wrong  direction.  All  parts  of  the  lathe  are  interchange- 
able. 


THREE-WHEEL  TRACTOR 

The  Elwell-Parker  Electric  Company,  Cleveland,  Ohio, 
has  developed  the  tractor  shown  in  Fig.  1  for  medium  serv- 
ice and  to  occupy  a  position  about  halfway  l>etween  the 
common  electric  truck  and  the  heavy  duty  tractor.  It  is  giv- 
ing excellent  service  in  small  package  freight  houses,  and 
iFig.  2  illustrates  its  use  in  unloading  a  freight  car  of  flour. 


Fig.   1 — Elwell-Parker  Three   Wheel   Tractor 

There  are  one  hundred  2 5 -lb.  sacks  of  flour  on  each  of  the 
trailers  shown,  making  a  total  of  10,000  lb.  of  flour  hauled 
by  one  motor.  One  of  the  distinctive  features  of  the  Elwell- 
Parker  tractor  is  the  single  front  wheel,  which  makes  pos- 


Flg.  2— Removing  10,000  Lb.  of  Flour  at  One  Trip 

sible  greater  ease  in  turning,  and  on  this  account  it  could 

probably  be  used  to  good  advantage  in  railway  repair  shops. 

The  tractor  is  steered  by  a  handwheel  or  a  hinged  right 

and  left  hand  lever.     When  the  wheel  steer  is  used,  the  con- 
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trol  lever  is  Icxated  on  the  left  of  the  column.  When  the 
lever  steer  is  used,  the  control  lever  is  located  at  the  side  of 
the  operator's  seat,  as  shown.  The  steering  wheel  is  carried 
on  roller  bearings  in  a  heavy  steel  box  spring  supporter, 
turning  on  large  ball  bearings  in  the  steering  column  base. 
The  seat  operates  as  a  circuit  breaker,  which  closes  when 
the  operator's  weight  presses  the  spring,  but  only  when  the 
controller  is  in  "off"  position.  The  tractor  can  never  be 
started  from  the  floor. 

The  tractor  has  solid  wheels  and  solid  rublier  tires.  The 
normal  drawbar  pull  is  oOO  lbs.,  the  speed  with  no  load  is 
625  ft.  per  minute.  The  length  of  the  tractor  is  70  in.  and 
its  width  is  41  in.  The  outside  turning  radius  is  less  than 
the  length  of  the  tractor.  A  single  reduction  worm  drive  is 
used,  the  worm  being  steel  and  the  worm  gear  phosphor 
bronze.  The  motor  is  direct  connected  to  the  worm  on  a  full 
floating  axle.  The  tractor  has  a  brake  pedal  with  a  heel 
latch. 

The  batten-  may  be  removed  through  the  top  or  side  of  the 
compartment  as  a  unit,  and  is  not  boxed  in  single  cells,  as  in 
many  tractors.  This  facilitates  the  quick  exchange  of  bat- 
teries if  required.  The  battery  cradle  is  suspended  on 
springs.  The  tractor  frame  is  carrit-d  on  separate  sets  of 
springs  over  the  rear  axle.  Tlure  arc  three  speeds  in  either 
direction.  The  tractor  is  equip]  )ed  with  an  El  well-Parker 
heavy-duty  motor  and  an  Edison  or  lead  Ijattery. 


NEW  IDEA  VISE 

The  Bamett  Foundry  &  Machine  Company.  Irvington, 
N.  J.,  has  ju.^it  brought  out  a  machinist's  bench  vise  under 
the  name  of  "Winans"  New  Idea  ^'i^e,"  that  embodies  a 
number  of  novel  features.  Reference  to  the  illustration  in- 
dicates its  general  characteristics.  It  will  be  seen  that  the 
well  known  screw  and  lever  has  Ijeen  replaced  by  a  pawl 
and  rack.  This  is  actuated  by  a  handle  on  an  eccentric  shaft, 
which  will  exert  a  pre-sure  much  greater  than  possible  with 
a  screw. 

The   adjustments    from   zero  to   maximum    are   made   in- 


Winans'   New   Idea   Vise 

stantly  with  one  sliding  movement.  The  pawl  eccentric  and 
sliding  jaw  form  a  toggle  joint,  bringing  the  greatest  pressure 
to  bear  on  the  top  part  of  the  jaw,  causing  the  work  to  be 
clamped  tightest  at  the  working  part.  The  moving  member 
of  the  vise  slides  away  from  the  operator  and  there  is  no 
handle  between  the  ojierator  and  the  vise.  The  gripping 
plates  are  hardened  and  ground,  and  the  rack  and  pawl  are 
made  of  hardened  steel. 

A  feature  of  especial  importance  is  that  the  whole  vise 
mav  be  removed  from  its  swivel  base  and  taken  to  a  surface 


plate,  drill  press  or  milling  machine  for  continuous  opera- 
tions, since  the  base  of  the  vise  is  accurately  machined  at 
right  angles  to  the  jaws. 

The  Winans'  vise  is  made  in  standard  sizes  of  jaws  from 
3  in.  to  8 3^  in.  and  openings  of  3  3^  in.  to  12  in.  The  whole 
design  is  such  that  it  will  stand  up  under  trying  conditions 
and  heavy  work. 


DRAFT  RECOKDIiNG  DEVICE 

The  economical  operation  of  steam  plants  is  made  possible 
only  by  a  thorough  knowledge  of  operating  conditions,  and 
automatic  recording  devices  of  various  sorts  are  a  great  aid 
in  obtaining  this  knowledge.  For  example,  one  of  the  fac- 
tors that  affects  boiler  efficiency  is  the  amount  and  uniform- 
ity of  the  draft,  and  an  accurate  knowledge  of  just  how  the 
draft  varies  from  time  to  time  during  the  day  may  explain 
the  size  of  last  month's  coal  bill. 

It  is  also  important  that  the  right  amount  of  air  be  fur- 
nished under  the  grates,  and  for  the  purpose  of  recording 


Hydro    Pressure    Recorder 

such  gas  pressures,  the  Bacharach  Industrial  Instrument 
Company,  Pittsburgh,  Pa.,  has  manufactured  various  types 
of  "Hydro"  pressure  recorders,  one  of  which  is  illustrated. 
The  instrument  is  simple  in  construction,  its  action  de- 
pending on  but  one  moving  element,  namely,  a  float  in  water. 
The  float  is  in  the  form  of  an  inverted  bell  communicating 
with  the  stack  or  gas  main  and  the  outside,  the  top  of  the 
l»ell  being  exposed  to  atmospheric  pressure.  The  difference 
in  pressure  then  between  the  stack  and  the  air  is  measured 
by  the  vertical  position  of  the  bell  and  transmitted  to  a 
recording  device  by  a  rigidly  connected  pen.  The  recording 
chart  is  carefully  calibrated  and  attached  to  a  drum  which 
revolves  once  in  24  hours  by  a  clock  arrangement.     The  re- 
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juli  is  a  continuous  and  permanent  record  of  draft  pressure 
ijnil  variation. 

An  important  advantage  of  the  "Hydro"  pressure  recorder 
lie-  in  the  fact  that  it  has  no  lever,  pinion,  stuffing  box,  etc., 
to  wear  out  and  cause  inaccurate  readings.  It  is  durable, 
being  made  of  non-corrosive  metals  and  does  not  require 
careful  leveling  to  give  accurate  results. 

"Hydro"  pressure  indicators  are  built  by  the  same  com- 
pany and  differ  from  the  recorders  only  in  the  substitution 
of  a  simple  indicating  mechanism  for  the  recording  device. 


GLASS  LUBRICATING  CUP 

A  new  lubricating  cup  for  air  compressor  air  cylinders  has 
been  patented  by  E.  F.  Glass,  1212  Third  avenue,  Altoona, 
Pa.  As  shown  in  the  illustration,  the  body  of  this  cup  is  a 
malleable  iron  casting  threaded  on  a  brass  stud,  the  outer  end 
of  which  has  a  ^  in.  pipe  thread  to  fit  the  standard  air 
cylinder  oil  cup  hole.  A  brass  stem  with  a  shoulder  at  the 
top.  and  a  ys-in.  hole  running  through  it  is  screwed  into  the 
top  of  the  stud.  There  are  four  1/16-in.  holes  drilled 
through  the  top  of  the  stem  under  the  collar,  and  the  wicking 
shown  is  made  of  .03 -in.  woven  copper  wire.  The  filling 
hole  in  the  top  of  the  cup  is  covered  by  a  cap. 

In  operation,  the  cup  is  filled  with  oil  and  the  cap  screwed 
tijjhtly  on.  Due  to  capillary  attraction,  oil  feeds  up  the  wire 
wicking  to  the  four  holes  in  the  top  of  the  stem,  and  on  the 


Glass   Patent   Lubricating   Cup 

expansion  stroke  of  the  compressor  this  oil  is  drawn  through 
the  hole,  and  down  the  stem  into  the  cylinder.  The  amount 
of  oil  may  be  varied  by  changing  the  number  of  strands  in 
the  wicking. 

The  cylinder  lubrication  obtained  by  this  method  is  com- 

IJlete,  and  results  in  increased  compressor  efficiency,  and  a 

*naterial  reduction  in  the  wear  of  packing  rings,  cylinder  and 

'^iston  rod.     Further  advantages  of  the  Glass  lubricating  cup 

re  its  simplicity  and  tlie  lack  of  all  regulating  screws,  valves 


and  small  ports  to  \je  obstructed  by  dirt.  One  filling  of  the 
cup  will  last  18  hours,  with  the  compressor  in  continuous 
operation,  and  as  the  cup  works  automatically,  no  attention 
is  required  in  the  meantime.  The  cup  can  be  used  cm  any 
design  of  air  compressor  or  internal  combustion  engine.  It 
has  given  satisfactorA-  results  in  actual  test  on  one  of  the 
large  eastern  railroads. 


PRESSURE  GOVERNOR  FOR  GAS  AND 
LIQUID  SYSTEMS 

In  many  power  installations  where  air,  other  gases  or 
liquids  must  be  maintained  under  pressure,  the  demand  has 
arisen  for  an  automatic  method  of  control. 

.\s  a  result  the  General  Electric  Company  has  developed 
a  new  pressure  governor  to  control  standard  self-starters  for 
motor-operated  pumps  and  compressors.  The  governor  main- 
tains a  pressure  between  predetermined  limits  on  any  gas 
or  liquid  systems  tliat  will  not  corrode  the  Bourdon  tube. 

This  governor  is  called  the  CR  2922  and  can  be  used  on 
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Fig.  1 — Internal   Mechanism  for  a  Pressure  Governor 


any  standard  .\.C.  or  D.C.  circuit.  It  is  rated  for  pressures 
of  SO.  100,  loO,  .lOO.  or  500  lb.  and  operates  within  settings 
of  from  .>  to  12  lb  between  high  and  low  pressures.  Gov- 
ernors for  higher  pressures  can  l>e  supplied  if  desired. 

The  governor  consists  of  a  Bourdon  tube,  an  indicating 
needle,  a  graduated  pressure  scale,  adjustable  high  and  low 
pressure  stops  to  determine  the  desired  pressure  range  and  a 
rela\-  which  actuates  the  contacts  in  the  control  circuit  of  the 
self-starter,  all  enclosed  within  a  dustproof  case,  easily 
opened  for  in>])ection. 

.\ction  of  the  governor  is  dependent  on  the  Bourdon  tube, 
which  should  be  connected  to  an  independent  discharge  pipe 
from  the  pressure  tank.  The  free  end  of  the  tul>e  T,  Fig.  1, 
is  mechanically  connected  to  the  indicator  needle  .V,  moving 
it  over  the  scale  as  changes  of  pressure  affect  the  tube. 

After  the  settings  for  the  pressure  range  have  been  made, 
the  governor  will  automatically  maintain  pressure  within 
those  limits.  Assuming  that  the  pressure  is  at  the  low  value, 
as  indicated  by  the  left  hand  indicator  /.  the  contact  C  on 
the  needle  A',  completes  the  circuit  through  the  contact  C  on 
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tn»l  U'ViT  1-  IcKiilid  tm  ilu  li  I'l  (jI  tlu-  (dlunm.  W'Iru  tlie 
Icwr  >tr«.r  i>  iiM'd.  tlu  (untnil  li\rr  i-  1(k;iU(I  .it  tin-  >i(Ji-  of 
tlir  oiH-ralor"-  M;it.  a-  >li<i\\ii.  I  Iir  -tttriiii,'  wluvl  i>  tarried 
oil  nilirr  ln-ariiiu'>  in  a  luavy  -tccl  Ixtx  >iiriii<,'  Mi|)i)ortcr, 
tuniini,'  on  larm  I'all  laarini.'-  in  tin-  ^ttiriiii;  Kilumn  Itas^c. 
I  lu'  M-al  opiTans  a>  a  tiruiit  Wriakir.  wliidi  « lost.-  ulKti 
ilii'  DptTator's  wviiilit  |irr->M>  tin  >prin<:.  I'Ut  oiilv  wlun  ilie 
loiitroIUr  is  in  "off""  jio-itioii.  Ilu-  traitor  laii  m-vi  r  \>c 
>tartnl    from   tlir   tloor. 

Tlu'  traitor  lia-  -olid  wluci-  and  -olid  rvil.lnr  tire-.  I'lie 
normal  drawliar  |iull  i-  .-■•Ki  ll,«..  tin-  >jii-id  with  no  load  i> 
I'l?'  ft.  |kt  miniiti-.  Ilu'  K  iiutli  of  the  traitor  i-  7(i  in.  and 
its  width  i-  41  in.  I  lu  iiit-idi-  turnini:  radiu-  i-  K-s  than 
the  Imuth  of  tin-  traitor.  .\  -inL'li  ndintioti  wurm  drive  is 
u-i'd.  the  worm  lii'iin:  >teil  ami  the  worm  t:ear  |'ho^j>hor 
lin.ii/r.  'I'he  ntotor  i-  direit  lonneited  to  the  worm  on  a- fidl 
lltKitini:  axle.  Tlu-  tr.ntor  ha-  a  hrake  jiedal  with  a  heel 
latih. 

The  liatter\  may  In-  n  inovi  d  throiiLrh  the  top  or  side  of  the 
1  iimpartmint  as  a  unit,  ancl  i-  not  iio\»<l  in  sinizle  ei-ll-.  as  in 
many  tractors.  Ihi-  faiililati-  tin  ijuiik  exihant-'e  of  Lat- 
teries if  re(|uiri(l.  I'lir  l-atii  r\  <  radii'.. 4*>  , -u-|  undid  on 
-prinL'.-.  I  he  iraelor  frani--  i-  .arriid  on  -eparate  -ets  of 
-priny-  over  the  rrar  axle.  Ilu  rr  an  tl'.rii  -piid-  iti  either 
direetioii.  I'lie  traitor  i-  niuippni  with  .in  I'.lwell- I'arkt-r 
lieav\-  dut\    nil. lor  and  .m   l".di-on  or  li.id  l..iH(r\. 


plate,  drill  jtress  or  millinii  ni.n  liine  for  coiitinuoiis  oper, 
tioii-,   sinee  the   ha.-e  of   tlu-   vi-i-   i-   an  urately   niaeiiiiied   ,  t 
riLiht  aiiLjles  to  tlie  jaws. 

1  he  W  inaiis"  vise  i>  made  in  standard  si/.e-  (,*i"  jaws  froi  ; 
■^  in.  to  ^'  J  in.  and  o|»enin<:-  of  •■> '  j  in.  to  12  in.  The  who,  • 
desiuii  is  such  that  it  will  -tand  up  under  trying  eotidition- 
.11(1  Ik  aw  w(»rk.  . 


DRAFT  RECOKDING  1M:\  ICH 

I  In   iionomiial  operation  of  >ieani  plants  is  made  pos-ihl 
onl\    hy  a  thorough  knowledge  of  operating  condition.s.  an  ; 
automatie  reiordinu  deviei-  of  various  sorts  are  a  great  ai  : 
in  ohtaininu'  this  knowledtre.     I"or  example,  one  of  the  fac 
tor-  that  affeits  hoiler  etTicieiuy  is  the  amount  and  uniform 
ity  of  the  draft,  and  an  aiuirate  knowK'd^e  of  just  how  tli- 
draft  \aries  from  tinii'  to  time  duriiig  the  day  may  exphu; 
tlu-  -i/e  of  la-t  month"-  i  o.d   lull.     '.■'•'.    '  ' " '  -      .•^' '  '  - 

II  i-  al-o  important  that  the  riuht  amount  of  air  he  fur 
nisliid    unikr   the   irrati -.    .md    for   the   ])urj»ose   of   rerordini; 


MW  1 1)1- A  \  isi: 

Ilu  H.inull  l"oundr\  \  M,,diiMr  ('nmp.ii;\.  Irviiii^ton. 
N.  I.,  ha-  ju.-l  lirout:hi  oui  a  nun  liini-t-  iniuli  vi-c  untUr 
the  n.inu'  of  '"Winan-"  New  idea  \  i-e."  that  emhodie-  a 
luiml-.er  of  novel  fe.iturr-.  Rrfirui.  i  to  tla  illu-tr.ttion  in- 
dicate- it-  uiiural  I  liarai  ti  ri-tii -.  It  will  he  -nil  th.il  tin 
well  known  -criw  and  K\rr  li.i-  inrii  npland  hy  a  pawl 
ami  rack.  Ihi-  is  aitu.itid  li\  a  liamllc  on  an  eueiitric  -haft, 
which  will  r\eit  .t  prc--urr  nuu  h  L'reater  than  |'o--iliU-  with 
.1  -I  riw. 

Ihe    adju-tnunt-    from    /i  ro    in    niaxrnum    an     m.idi-    in- 


Winans'    New    Ide.T    Vise 


Hydro    Pressure    Recorder  »..„,..' 

-ut  h  i;,i^  pressure-,  tlu  Uai  haracTi  Industrial  Instrument 
("ompaiiy.  I'ittsl.urizh.  I'a.,  lia>  manufactured  various  types 
of  •"Hulro"  |ires-ure  recorders,  one  of  which  is  illustrated, 
ihe  in-trumeiit  is  simple  in  construction,  its  action  de- 
peiidini:  on  hut  one  moving  elemiiit.  namely,  a  float  in  water. 
I  hi    iloal   i-  in  the  form  of  an  inverted  bell  communicating 


.-tantly  with  one  -lidiiiu'  movement.       The  i»awl  cicuitric  .md 
-lidinu  jaw  form  a  tom.;le  joint,  liriiiiiini:  the  irreatist  pres-urr 

to  luar  on  the  top  j'art   of  the  j.iw.  cau^itii:  tlu    work  to  he       ^   ,,^  „^,,  ^w.ww.^...^c*i.».5 

clamped  tighte.-t  at  the  working  p.irt.      I  he  movini:  ineinher  with  the  -tatk  or  gas  main  and  tlie  outside,  the  top  of  the 

of  the   vise   -lidis   .iwa\    from   tlu    operator  .iiul   there   i-   no  hell  heing  exposed  to  atmospheric  pressure.     The  difference 

handle   hetweiii    the   operator   .iiid   tlu-   vi-i.        The   gripping  in  pres.-ure  then  between  the  stack  and  the  air  is  measured 

platt's  are  hankiuil  and  ground,  .md  the  r.u  k  .md  pawl  art  \>\    the   vi-rtical    i»osition   of   the   hell   and   transmitted   to  a 

made  of  hardened  steel.  rei  ording  deviie  hy  a  rigidly  connected  pen.     The  recording 

.\    feature  of  es|)ecial    inijiort.iiiie    is   tiiat   the   whole   vi-e  (.hart   is  carefully  (alihratid   aiul  attached  to  a  drum  which 

may  he  removed  from  it-  -wi\il  li.i-r  and  taken  to  .i  -urfact-  re\ol\i-  once  in  24  hour-  li\    a  (  hnk  arrangement.      The  re- 
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i-  a  (()nlinu()U>  and  ptTmanriit  rnord  of  draft  j)rcssure 

variation. 

\n  im|)()naiU  ad\antam'  of  iIk'  "Hydro"  |)ri>surL'  ri-ciirdor 

-  in  the  fart  that  it  has  no  Icwr.  |)inion.  siuftmg  l»ox,  etc., 

\car  out   and  tausi-  ina(<uratt'   reading.-^.      It   is  duralile, 

,!_'  made  of   non-corro.-ive   metals   and   (i(xs   not   require 

,  ful  leveling  to  give  aa  urate  n>ults. 

Hydro"   pressure   indi<  ator-"   an-   built   l>y   thr   mimk'  com-- 
:y  and  (lifter  from  the  rL'eordfr-<  oidy  in  the  >ul)Stitulion 
•  simple  indiiating  nicduuiism  for  the  rirordini,'  tleviee. 


and  -mall  port-  to  lie  olisiru<le<l  1;\  dirt.  One  tillini:  of  the 
I  up  will  la-t  1^  hour-,  with  the  compressor  in  lontinuou- 
operation,  and  a-  the  c  up  work-  automatii  all}',  no  attention 
i>  required  in  the  meantime.  The  eup  ran  l>e  used  on  any 
de-i«in  of  air  <  «)mpre->or  <>r  internal  eomhu-tion  enirine.  It 
has  Ljiven  .-ati-fai  ior\  n -uh-  in  a«  tual  te-t  on  one  of  the 
lar^e  ea-lem  railroad.-. 


(JLASS  LLBKIGATING  CLP 

A  new  luliri(  atini;  (  up  for  air  tom|)rt— or  air  evlinders  has 

,(ii  patented  l)\    K.   l\  Gla».   1212    Jhird  avenue.  Altoona. 

I'.i.     As  shown  in  the  illustration,  the  body  of  this  cup  i>  a 

.iiilleahle  iron  castinj^  threaded  on  a  hrass  stud,  the  outer  end 

,,i   whidi  ha.s  a   -^.s   in.   pipe  thread  to  tit  the  standard  air 

,\liii<ler  oil  cup  hole.     A  hra-s  -tem  with  a  shoulder  at  the 

.  [..  and  a   '  s-in.  hole  runnini;  throuuh  it  i-  s(  rewed  into  the 

(i|i    of    the    stud.       There    are    four    I    16-in.    hole<    <lrilled 

iliidiiu'h  the  to])  of  the  stem  under  the  (ollar.  and  tlu-  wi*  kini; 

-liduii   i-  made  of   .O.S-in.    woven   lopjier  wire.       I  he   tilling 

i(  K    in  the  top  of  the  cu|)  is  covered  l»y  a  (  ap.  -\ 

III  operation,  the  cu|)  i-  lilled  with  oil  :ind  the  cap  -(  rewed' 
iu'lillv  on.  Due  to  (  apillary  attraction,  oil  feeds  up  the  wire 
,\i(kin,!.r  to  the  four  hole-  in  the  top  of  the  stem,  and  on  the 


PRESSURE  GOVERNOR  EOR  GAS  AND 
'  LIQIIO  SYSTEMS 

In  niaiiv  |ic;wtr  in-t.illaiioii-  where  air.  other  f;a>e>  or 
lic|uid-  niu-t  l»e  maint<iined  un<ler  pre.->ure,  the  demand  has^ 
ari-en   fcir  an   automatic    metliod  of  tontrol. 

.\>  a  re-ult  the  General  Klec  trie  Company  ha<  deviloped 
a  new  pre— ure  ijovernor  t<i  control  -tandard  >elt->tarter-  for 
motc)r-opera*efl  |»um|i-  aiicl  c('miire»or>.  The  s^overnor  main- 
tain- .1  |tre— urc  Ipctwei-n  predet«Tmined  limits  on  any  gas 
c;r  li'iuid   -\-tcni-  that   will  not  (c)rro<h-  the  liourdon  tul>e. 

iiii.-  .governor  i>  called  tin    CR   2*>22  and  can  l»e  u-ed  on 


Ftg.   1 — Internal    Mechanism  for  a   Pressure  Governor 


Glass   Patent    Lubricating   Cup 


any -tiuidani  A.(  .  cr  I ).(  .  ci'rcuit.  It  i-  rale«l  for  jifessures 
c  f  .vo.  ](tf),  l(.(i.  .^iMi.  or  .>it()  li,.  ancl  operate-  within  settinijs 
c;f  fn.m  .^  to  1 2  llr  i.etween  lii^Lih  and  low  ]ire--ure-.  Gov- 
enn;r-  for  hiirlxT  pre— ure>  can  l>e  -u|)pli<cl   if  de>ire«l. 

ill.    iiovcirnor  con-i-i-  of  a   liourdon  tuiie.  an   indicating 

needle,  a  trradualcci  pre->ure  scale,  adju.-lahle  hiirh  and  low 

.1 . ■.  ]ire--urc^  ^top-  U>  cletrrmin^-  the  de-ired  |ire--ure  ranire  and  a 

j  ■■.:  fela\\vhi(  h  actuate-  the  i  oir.a«i-  in  the  control  (ircuit  of  the 

^elf— tarter,    all    vn<  Ic.-id     within    a    du-tproof    ca-e.    easily 

:   'o^iined   for  in>pe«tion. 

Aiticsn  c)t  the  ucivernor  i-  de])encKiit  on  the  Hourdon  tui>e. 
which  -hc;uld  lie  icmnetted  v>  an  imUpendent  di-chame  pi|»c" 
from  tin-  pre--ure  tank.  The  fre»-  eiicl  of  the  tulie  7".  I"iii.  1, 
i.-i  median ica  11  \  c(tnne«iecl  to  the  in<li«at«ir  needle  A',  moving 
i;  <  vef  the  -c  al<-  a-  c  haiiLTe-  of  |»re--ure  affect  the  tulie. 
.\fter  the  >ettin!,'-  for  the  pre>-ure  range  have  l»cen  made. 


\paii.-ion  stroke  of  the  <canpr.---or  tin-  oil  is  drawn  ihruULih 
'le  hole,  and  down  the  -tern  into  the  cylinder.     The  amoinil 
!  oil  mav  he  varied  \>\   c  lian-jinL,'  the  numlier  of  -traiids  in 
i'    wicking. 

The  cvlinder  luhrication  olitained  hy  thi>  method  i-  coin- 
letc,  and  re-ults  in  incna-ecl  lomjiro-or  efficiency,  and  a  the  governor  will  .iut<  inaticall}'  maintain  pres-ure  within 
lalerial  redu(ti(;n  in  the  wear  cif  |)ackinu  rings,  cylinder  and  tho-e  limit-.  .K--uin'ni,'  that  the  pre>-ure  i-  at  the  low  value. 
i-ton  rod.  Kurther  adxantaiie-  of  the  Glass  luhricatinu  cu[v  ^^  inclirated  l»y  the  left  hand  indi(ator  /.  the  contact  C  on 
!"e  it-  -imjilicity  and  the  lac  k  of  all  regulating  screws,  valve-      the  niedle  A'.  com}dete-  the  cinuit  throuu'h  tlu-  contact  (  "  on 
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the  movable  arm  Xf,  which  at  the  low  pressure  point  rests 
against  the  stop  P'.  When  this  contact  is  made,  the  circuit  is 
completed  through  the  relay  coil  R,  causing  the  armature  .1 
to  close.  Attached  to  this  is  the  contact  CO  which  upon 
closing  completes  the  control  circuit  to  the  self-starter,  caus- 
ing the  motor  to  start. 

The  armature  is  also  attached  to  the  spring  .V  which  holds 
the  contact  C  firmly  against  C  until  contact  is  broken  at  P. 
As  the  pressure  increases,  the  needle  pointer  moves  to  the 
right,  but  its  lower  j)art,  to  which  the  contact  C  is  attached, 
moves  to  the  left  and  is  followed  by  the  movable  arm  M. 
When  the  high  pre.>^sure  j)oint  is  reached,  the  movable  arm  is 
prevented  from  traveling  further  by  stop  P  and  the  needle 
continues  its  course,  breaking  the  circuit  by  sejjarating  con- 
tacts C  and  C".  The  instant  the  circuit  is  broken,  the  relay  R 
is  de-energ'^:ed.  its  armature  falls,  releasing  the  tension  of  the 


Fig.  2 — Pressure  Governor  Complete 

spring  S,  and  l)ecause  the  movable  arm  M  is  counterweighted, 
it  returns  to  the  stop  post  P'. 

When  the  pressure  is  decreased  to  the  minimum  value,  the 
contact  C  again  completes  the  relay  coil  circuit  by  engaging 
contact  C"  and  the  cycle  of  operation  is  repeated. 

The  case  is  tapped  and  drilled  at  the  bottom  for  the  pres- 
sure pipe  and  electrical  conduit  connections. 


NEWTON  RAIL  DRILLING  MACHINE 

A  new  design  of  multiple  spindle  rail  drilling  machine 
has  been  brought  out  by  the  Newton  Machine  Tool  Works, 
Inc.,  Twenty-third  and  Vine  streets,  Philadelphia,  Pa.  This 
machine  is  intended  to  !)e  used  in  the  rapid  and  simultane- 
ous drilling  of  the  three  or  four  holes  required  in  the  ends 
of  girder  and  other  rails. 

Referring  to  the  illustration,  the  three  spindles  shown 
operate  separately  and  are  readily  removed  from  the  cross 
rail  when  desired.  The  spindle  speed  for  the  heavy  drill- 
ing of  main  holes  is  125  r.p.m.  The  work  table  is  fitted 
with  a  slot  in  the  top  surface  and  an  adjustable  blocking 
arrangement  to  hold  the  rails  in  position  while  being  drilled. 
The  two  outside  spindles  are  adjustable  separately  and  with 
regard  to  the  table  by  means  of  hand  operated  screws  so  that 
drilled  holes  may  be  located  wherever  desired.  All  the  im- 
portant driving  bearings  are  bronze  bushed.  All  spindles, 
spindle  gears  and  rack  pinions  are  made  of  nickel  steel.  All 
gears  are  fully  covered  and  a  guard  is  placed  around  the 


motor  belt.  Pump  piping  and  attachments  for  lubrication 
are  included  in  the  ecjuipment. 

The  motor  is  mounted  on  a  bracket  on  the  left  hand  side 
of  the  machine  and  connected  by  belt  directly  to  the  main 
driving  pulley  on  the  back  of  the  upright.  The  drive  is 
then  transmitted  through  bevel  gears  and  spur  gears  to  the 
spindles  at  the  top  of  the  saddle.  The  saddle  is  counter- 
weighted  and  has  vertical  feed  and  hand  adjustment.  Two 
changes  of  feed  are  available  vertically:  .04  in.  and  .007 
in.  per  revolution  of  the  spindle. 

The  driving  pulley  is  26  in.  in  diameter  and  has  a  •;8- 
in.   face.     The  table   is  e(|uiy)ped   with   an   adjustable  back 


Newton  Three  Spindle   Rail   Drilling   Machine. 

plate,  a  clamping  screw  and  a  reversing  end  slot.  All  three 
spindles  are  mounted  on  the  one  saddle  and,  therefore,  feed 
in  unison,  and  this  particular  design  is  ecjuipped  with  a 
special  holding  chuck  for  driving  drills  of  special  rail  de- 
sign. The  base  of  the  machine  is  surrounded  by  an  oil  pan 
and  the  lubrication  tank  is  in  the  base  of  the  machine  from 
which  the  lubricant  is  returned  by  pump  piping  and  attach- 
ment to  the  point  of  cutting.  The  following  are  the  general 
dimensions  of  the  machine: 

niameter  of  each    *i:in<lle 17^  in. 

Minimum  (li>itancc  betwetn  si>indle  I'cnt.'rs i'/z   in. 

Maximinii   distance   lietwetn    siiindK-   centers 9       in. 

-Maxinnnn  distance  to;)  of  talde  to  end  of  s;)in<lles 19'/^   in. 

Size   of    work   table 16     by  30       in. 


Condition  of  Risslan  Railav.ays. — At  a  sitting  of  the 
Executive  of  Labor  in  Moscow,  Commissar}-  Shliapnikoff  re- 
|)orted  on  the  condition  of  the  railways  and  the  factories  of 
Petrograd.  The  works  and  factories,  he  said,  are  now  in 
such  a  state  that  it  will  require  over  three  years  to  bring  them 
to  order.  The  report  on  the  railways  shows  a  state  of  things 
beyond  all  exaggeration.  Full  and  complete  disorganization 
exists  among  the  employees  at  the  stations  and  at  the  works. 
Production  has  greatly  fallen  off. — Railway  Gazette,  London. 
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INSERTED  CUTTER  TOOLS 

The  turning',  facing  and  planing  tool  illustrated  is  an  ex- 
ample of  the  line  of  positive  lock  inserted  cutter  tools  man- 
ufactured by  the  Lovejoy  Tool  Company,  Inc.,  Springfield, 
\t.  This  company  has  not  attempted  to  develop  a  universal 
holder  having  adjustment  to  cover  all  positions  that  might 
lie  required  for  tool  making  and  which,  therefore,  embodies 
weaknesses  unavoidable  in  a  tool  of  that  nature,  but  the  in- 
tention has  been  to  design  a  line  of  production  tools  closely 
approaching  the  solid  forged  tool  in  respect  to  rigidity,  un- 
necessar}'  overhang  and  objectionable  projections.  In  this 
way,  and  by  the  satisfactory  manufacture  of  inserted  cutter 
tools,  the  advantages  of  a  solid  forged  tool  are  combined 
with  the  economy  of  the  inserted  cutter  type.     There  is  no 


f"       Lovejoy  Positive  Lock,   Inserted  Cutter,  Turning  Tool 

waste  of  expensive  high  speed  steel,  which  in  the  solid  tool 
performs  no  other  function  than  to  support  the  cutting  edge. 
The  advantages  over  tools  with  welded  tips  are  the  smaller 
chance  of  breaking  and  the  adjustment  of  the  cutting  edge 
as  the  tool  wears  and  is  ground  away. 

The  Lovejoy  tools  have  a  positive  lock.  In  the  tool  illus- 
trated the  tool  thrust  is  taken  on  the  locking  key,  which  in 
turn  takes  its  seat  on  the  solid  metal  of  the  holder.  The 
tapered  locking  wedge  only  serves  to  bind  the  cutter  in  posi- 
tion, making  it  virtually  a  part  of  the  holder  which  cannot 
slip  or  loosen  even  under  heavy  intermittent  cuts.  The  cutter 
i>  capable  of  height  adjustment  as  it  becomes  wom,  thus  giv- 
ing each  cutter  a  life  equal  to  three  or  four  solid  or  welded 
tools  of  the  same  shank  size.  New  cutters  may  be  obtained 
i;t  comparatively  low  cost,  there  being  an  almost  unlimited 
life  to  the  holder,  which  is  heat  treated  and  capable  of  with- 
standing the  heavy  strains  incident  to  present  day  feeds 
and  speeds. 

The  cutters  are  high  speed  steel  and  are  heat  treated  ac- 
cording to  standard  practice.  They  are  interchangeable  in 
the  respective  holders,  being  made  to  accurate  gages.  The 
position  of  the  cutter  relative  to  the  work  is  always  important 
and  the  Lovejoy  tools  are  designed  to  have  the  end  thrust 
come  as  nearly  as  possible  against  the  cutting  strains. 

While  the  nature  of  boring  work  does  not  permit  of  the 
relatively  ideal  conditions  for  cutter  positions  afforded  in 
turning  and  facing,  the  cutter  is  so  supported  in  the  holder 
as  to  receive  largely  an  end  thrust  and  a  natural  top  rake. 
The  grinding  is  done  entirely  on  the  end,  and  the  cutter  is 
locked  in  its  holder  with  total  absence  of  protruding  set 
.screw  heads,  therebv  giving  unobstructed  chip  room  in  holes 
only  slightly  larger' than  the  holder  itself.  This  permits  the 
use  of  a  larser  tool  than  is  usually  possible  in  the  inserted 


cutter  type  and  again   approaches  the  solid   forged   tool  in 
rigidity. 

The  Lovejoy  inserted  cutter  tools  include  right  and  left 
turning,  facing  and  planing  tools,  boring  bars,  back  facing 
bars  and  shaper  and  planer  tools.  Patented  end  milling 
cutters  are  made  to  order  onlv. 


JIFFY  ADJUSTABLE  CUTTER 

In  cutting  large  circular  holes  it  is  still  common  prac- 
tice to  drill  out  part  of  the  material  around  the  circumfer- 
ence and  chip  out  the  remainder.  This  method  is  laborious 
and  the  results  produced  are  poor.  Realizing  the  field  for  a 
tool  which  would  expeditiously  do  such  work,  the  firm  of 
Koch  &  Sandidge,  Chicago,  has  placed  on  the  market  the 
Jiffy  adjustable  cutter.  This  tool  is  adapted  for  cutting 
holes  from  1 '4  in.  to  6  in.  in  diameter.  With  standard 
knives  it  will  cut  through  .S/16-in.  steel.  Special  knives 
can  be  supplied  for  cutting  through  3^-in.  steel  and  also 
for  cutting  other  materials  such  as  slate,  marble  and  fibre 
up  to  a  thickness  of  1   in. 

The  Jiffy  cutter,  as  shown  in  the  illustration,  consists 
of  a  swing  chuck  of  cast  steel  with  two  adjustable  knives, 
mounted  on  a  central  stud  and  fed  by  a  spring  and  hand 
nut.  The  knives  are  rotated  by  a  special  ratchet  wrench 
applied  to  the  chuck.  In  using  the  device  a  ^-in.  pilot 
hole  is  drilled  first  and  if  the  material  is  thin  a  flange  nut 
is  put  on  the  opposite  side  of  the  sheet  so  that  the  stud  may 
be  placed  through  the  pilot  hole  and  screwed  onto  the  flange 


Hand-Operated  Cutter  Adapted  to  a  Wide  Range  of  Work 

nut.  In  the  case  of  hea\y  material,  the  pilot  hole  can  ]ye 
tapped  with  the  standard  thread  and  the  stud  set  into  it, 
thus  eliminating  the  use  of  the  flange  nut  where  it  might 
be  difficult  to  get  back  of  the  material  to  place  the  nut  in 
position. 

Outside  of  the  many  ordinarj'  applications  such  as  cut- 
tmg  holes  in  distribution  cabinets,  conduit  cut-out  boxes, 
boilers,  tanks,  etc.,  there  are  many  special  applications,  as 
for  instance,  cutting  holes  in  heavy  structural  steel  mem- 
bers and  in  awkward  shaped  castings  which  cannot  readily 
be  drilled  In-  machine.  Special  washers  which  are  generally 
costly  to  make  and  difficult  to  get  can  be  quickly  cut  out 
with  little  effort  by  setting  one  of  the  knives  at  the  inner 
diameter  of  the  washer  and  the  other  at  the  outer  diameter. 


CuTTiXG  PoiXTS  FOR  Grindint.  Wheels.— The  number 
of  cutting  points  on  a  grinding  wheel  is  a  matter  of  consid- 
erable controversy  among  theorists.  But  the  best  English 
authority  gives  for  a  wheel  of  60  grain  at  6.000  ft.'  per 
minute  and  one  inch  wide  face  a  total  of  about  eightv  million 
cutting  points  per  minute. — The  Engineer,  Tendon'. 
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A  fire  at  Napoleon,  Ohio,  on  July  4,  destroyed  the  round- 
house of  the  Detroit.  Toledo  &  Ironton,  together  with  four 
freight  cars,  and  damaged  ten  locomotives;  loss  $50,000. 

The  southern  regional  director  has  issued  a  circular  letter 
asking  the  railroads  to  submit  promptly  their  recommenda- 
tions as  to  the  new  locomotives  each  line  will  recjuire  for  the 
year  1919. 

President  Wilson,  by  executive  order,  has  suspended  the 
provisions  of  the  eight-hour  law  as  applying  to  mechanics 
and  lal)orers  on  contracts  in  connection  with  the  construction 
and  maintenance  of  the  Alaskan  Railroad. 

The  machine  shop  of  the  Te.vas  &  Pacific  at  Marshall. 
Tex.,  was  destroyed  by  fire  on  June  9;  estimated  loss,  in- 
cluding machines,  patterns  and  valuation  records,  $300,000. 
The  boiler  shop  and  the  erecting  shop  were  slightly  damaged. 

\'.  K.  Hawthorne,  acting  secretary  of  the  Master  Car 
Builders'  Association  and  the  American  Railway  Master  Me- 
chanics' Asscxiation.  has  transferred  his  office  from  906 
Karpen  building  to  746  Transportation  building.  Chicago. 

Fifty  retired  employees  of  the  Pennsylvania  Railroad  at 
Sunbury,  Pa.,  were  notified  recently  that  places  were  open 
for  them  if  they  wished  to  return  to  work,  and  provided  they 
should  i)ass  necessary  physical  tests.  Many  of  these  men  are 
mechanics.  They  were  told  that  in  going  to  work  now  they 
would  not  disturb  their  relations  to  the  company  as  pen- 
sioners. 

Employees  ot  the  Pennsylvania  Railroad  in  military-  or 
naval  service,  including  those  from  lines  both  east  and  west 
of  Pittsburgh,  now  number  16.407.  This  is  shown  by  reports 
just  completed  for  the  purjiose  of  revising  the  figures  on  the 
ser\'ice  flag  which  hangs  in  Broad  .street  station,  Phila- 
delphia. When  the  flag  was  first  hung,  March  20.  1918,  the 
single  blue  star  in  the  center  contained  the  number  11.769. 
showing  an  increase  of  4,6.>8. 

Ill  conjunction  with  its  preparation  for  taking  over  the 
recruiting  and  supplying  of  common  labor  for  war  indus- 
tries on  August  1.  the  United  States  Employment  Service 
is  taking  comprehensive  measures  to  relieve  the  shortage  of 
skilled  workers,  particularly  machinists,  which  is  handi- 
ca]iping  the  output  of  war  materials  and  is  little  less  .serious 
than  tile  common  labor  shortage.  While  the  ban  against 
private  labor  recruiting  for  war  work  for  the  present  applies 
only  to  unskilled  labor,  it  will  eventually  include  skilled 
workers,   such  centralized  skilled  labor  mobilization  to  be 


carried  out  through  the  common  labor  recruiting  and  plac- 
ing machinery  now  being  completed  in  each  state  by  the 
federal  employment  service. 

The  women  employed  on  the  Pennsylvania  Railroad  now 
numljer  10,248,  or  1,481  more  than  on  June  1.  Women  are 
working  in  69  classified  occupations  on  that  road.  There  are 
6  working  on  car  repairs,  74  at  cleaning  locomotives,  4  as 
locomotive  despatchers,  29  as  draftswomen,  1  is  a  coal  in- 
spector, 595  as  laborers,  234  are  messengers  and  assistant 
messengers,  9  are  drawbridge  attendants,  38  work  as  freight 
truckers,  1  is  a  trackwoman  and  92  are  employed  as  crossing 
watchwomen.  Many  other  kinds  of  work  are  shown  in  the 
list,  including  132  signalwomen  and  assistants. 

As  a  result  of  a  number  of  conferences  of  the  United  States 
fuel  administrators  and  their  committees,  plans  have  been 
made  for  extending  the  program  of  coal  saving  in  power 
j^lants  to  all  states  east  of  the  Mississippi,  and  including 
Louisiana.  Mis.souri  and  Minnesota.  An  administrative  engi- 
neer will  be  appointed  for  each  of  the  states  in  the  area 
mentioned,  who  will  work  under  the  supervision  of  the 
]iresent  Federal  administrator.  Xo  separate  or  new  organi- 
zation is  contemplated,  but  sufficient  addition  to  the  working 
force  in  each  state  will  be  made  to  insure  efficient  execution 
of  the  new  function.  Questionnaires  are  being  sent  to  owners 
of  ever\'  power  plant  in  each  district  and  personal  inspection 
will  l)e  made  of  all  plants.  They  will  be  classified  and  rated, 
based  upon  the  thoroughness  with  which  owners  conform  to 
recommendations.  Responsibility  of  rating  plants  will  fall 
Uf)on  the  administrative  engineer  in  each  state  and  the  state 
fuel  administrator  in  his  judgment  may  entirely  or  partially 
shut  off  the  supply  of  coal  to  any  needlessly  wasteful  plant 
in  his  territon-. 


Fuel  Conservation  Section  Organization  Completed 

The  Fuel  Conservation  Section  of  the  Division  of  Opera- 
tion has  now  completed  its  organization  to  conform  with  the 
new  regions.  Its  members  are  as  follows:  Eugene  McAul- 
iffe,  manager;  Major  E.  C.  Schmidt,  assistant  to  manager; 
Robert  Collett,  assistant  manager,  Eastern  Region;  Howard 
C.  Woodbridge,  supervisor,  Allegheny  Region;  Harry  Clewer, 
supersisor.  Pocahontas  Region:  Bernard  J.  Feeney,  super- 
visor, Southern  Region;  Frank  P.  Roesch,  supervisor,  North- 
western Region ;  Leslie  R.  Pyle,  supervisor,  Central"  Western 
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Region,  and  J.  \V.  Hardy,  supervisor,  Southwestern  Region. 
The  section's  head  office  is  629  Southern  Railway  building, 
Washington,  and  there  is  also  an  office  in  the  Union  Electric 
building,  St.  Louis,  Mo. 


New  Western  Purchasing  Committees 

The  Western  Regional  Purchasing  Committee  has  been 
dissolved  and  replaced  by  three  separate  committees,  one  tor 
each  of  the  three  regions  which  formerly  constituted  the 
Western  Region.     The  committees  appointed  are  as  follows: 

South'iVestern  Region. — The  headquarters  of  this  commit- 
tee are  in  St.  Louis,  Mo.  It  is  composed  of  Charles  A. 
Howe,  general  purchasing  agent  of  the  Missouri  Pacific, 
St.  Louis,  Mo.,  chairman,  and  J.  L.  Cowan,  purchasing 
agent,  San  Antonio  &  Aransas  Pass,  San  Antonio,  Tex. 

Northwestern  Region. — Headquarters  are  in  Chicago  and 
the  chairman  is  L.  S.  Carroll,  general  purchasing  agent  of 
the  Chicago  &  North  Western,  Chicago.  F.  A.  Bushnell. 
purchasing  agent  of  the  Great  Northern  at  St.  Paul,  Minn., 
is  the  other  member  of  this  committee. 

Central  Western  Region. — L.  N.  Hopkins,  purchasing 
agent  of  the  Chicago,  Burlington  &  Quincy  at  Chicago,  is 
chairman  of  the  Central  Western  Region,  headquarters  being 
in  Chicago,  and  M.  J.  Collins,  general  purchasing  agent  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Chicago,  is  the  other 
member. 

All  instructions  and  circulars  heretofore  issued  by  the 
Western  Regional  Purchasing  Committee  will  remain  in 
effect  until  further  notice. 


records  may  be  available  when  any  additional  orders  for 
equipment  are  to  l>e  placed.  The  members  of  the  committee, 
are  as  follows:  Frank  McManaray,  assistant  director,  me- 
chanical department  of  the  division  of  operation,  chairman; 
H.  T.  Bentlev,  Chicago  &  North  Western;  H.  Bartlett,  Boston 
&  Maine;  J.'  T.  Carroll,  Bahimore  &  Ohio:  C.  E.  Fuller, 
Union  Pacific;  F.  F.  Gaines,  Central  of  Georgia;  A.  W. 
Gibbs,  Pennsylvania  Railroad,  eastern  lines;  H.  L.  IngersoU^ 
New  York  Central;  J.  E.  O'Brien,  Missouri  Pacific;  JcAft 
Purcell,  Atchison,  To|>eka  &  Santa  Fe:  F.  P.  Pfahler,  me- 
chanical engineer,  locomotive  section.  Railroad  Administra- 
tion; J.  W.  Small,  Sealx)ard  Air  Line;  J.  J.  Tatum,  Railroad 
.\dmini6tration;  and  W.  H.  Wilson.  Northern  Pacific.  E.  A. 
Woodworth,  who  was  assistant  to  Mr.  Bentley  as  mechanical 
assistant  in  the  division  of  operation,  has  been  appointed 
secretar}  of  the  committee,  which  held  a  meeting  at  Wash- 
ington on  July  16,  and  thereafter  will  hold  monthly  meetings 
on  the  third  Tuesday  of  each  month. 


Federal  Supervisors  of  Equipment 

A  number  of  the  district  inspectors  of  the  Interstate  Com- 
merce Commission's  Bureau  of  Locomotive  Inspection  have 
been  transferred  to  the  Locomotive  Section  of  the  Railroad 
Administration  under  the  direction  of  Frank  McManamy. 
whose  title  has  recently  been  changed  from  manager.  Loco- 
motive Section,  to  assistant  director,  mechanical  department 
of  the  Division  of  Operation,  and  have  been  appointed  sup- 
ervisors of  equipment.  These  supervisors  of  equipment 
travel  from  road  to  road  on  orders  from  the  ^^'a^hington 
office,  checking  up  the  work  of  railroad  shops  engaged  on  the 
repair  of  locomotives  and  cars  to  see  whether  the  shops  are 
adequately  equipped  for  their  work,  whether  the  work  is  be- 
ing properly  performed  and  whether  the  proper  output  is 
being  obtained.  A  considerable  portion  of  their  time  has 
been  taken  up  recently  in  efforts  to  prevent  strikes  among  the 
shop  employees. 

The  list  of  supervisors  of  equipment  who  have  been  en- 
gaged in  this  work  since  some  time  in  March  is  as  follows: 
John  G.  Adair,  Joe  Beene,  Harvey  Boltwood,  George  N. 
DeGuire,  George  *E.  Dougherty,  John  M.  Hall,  John  P. 
Kane,  William  Martin,  John  McManamy,  Charles  J.  Scud- 
der,  John  Wintersteen,  and  R.  H.  Collins,  assistant  super- 
visor of  equipment. 


Changes  in  M.  C.  B.  Rules 

The  Muster  Car  Builders'  Association  has  issued  Circular 
No.  1,  dated  June  22,  stating  as  follows: 

In  view  of  the  present  abnormal  conditions  as  to  the 
material  situation  in  this  countr}-  and  to  encourage  and  facili- 
tate repairs  to  cars,  the  following  additions  and  amendments 
are  made  to  the  1917  Code  of  the  Rules  of  Interchange,  all 
to  become  effective  July  1,  1918. 

Rule  86.  New  paragraph.  M.  C.  B.  standard  60,000  lb. 
capacity  axle,  with  wheel  seat  less  than  the  condemning 
limit  for  sucii  axle,  but  al>ove  the  condemning  limit  for 
non-M.  C.  B.  standard  axle,  may  be  used  until  October  1, 
1920,  to  replace  M.  C.  B.  standard  60,000  lb.  capacity  axle 
with  wheel  seat  ks>  than  the  condemning  limit  for  such  axle, 
but  above  the  condemning  limit  for  non-M.  C.  B.  standard 
axle.  (This  paragraph  abrogates  the  first  interpretation 
shown  under  Rule  86,  page  109.) 

Rule  87.  New  paragraph.  In  order  that  repairs  to  cars 
may  be  expedited  as  fully  as  possible,  foreign  or  private 
line  cars  may  be  repaired  by  the  handling  line  by  using 
material  from  their  own  stock  instead  of  ordering  material 
from  car  owner,  as  prescribed  by  Rule  122,  in  which  event 
the  repairing  line  is  absolved  from  all  responsibility  for  the 
cost  of  standardizing  repairs  thus  made. 

When  wrong  repairs  are  made,  using  materials  which  the 
repairing  line  should  carr}'  in  stock,  as  prescribed  by  Rule 
122.  defect  card  should  be  issued  to  cover  lx)th  labor  and 
material.  (This  provision  supersedes  the  interpretations 
under  Rule  122  in  Circular  No.  15,  dated  October  31,  1917, 
and  Circular  No.  19,  dated  December  20,  1917,  and  is  also 
to  be  considered  as  an  exception  to  Rule  13.) 


Committee  on  Standards  for  Locomotives  and  Cars 

A  permanent  committee  on  standards  for  locomotives  and 
cars  has  been  created  by  the  Railroad  Administration  to 
succeed  the  car  and  locomotive  standardization  committee, 
which  has  had  charge  of  the  development  of  the  designs  for 
the  standard  cars  and  locomotives  recently  ordered  by  the 
Railroad  Administration.  The  new  committee  will  have  the 
function  of  following  up  the  standardization  plans  for  the 
purpose  of  recommending  any  changes  which  may  be  found 
necessarj'  in  the  standards  already  adopted  or  of  developing 
additional  standards.  Forms  have  been  prepared  on  which 
a  record  will  be  kept  of  the  performance  of  the  standard  cars 
and  locomotives  for  the  purpose  of  recording  any  failures  or 
any  defects  which  may  be  developed  in  operation  so  that  the 


Further  Details  of  the  Standard  Car  and  Locomotive  Orders 

The  orders  for  specialties  originally  placed  for  the  order 
of  1,025  locomotives  have  been  extended  proportionally  for 
390  ordered  later.  Of  the  latter  order,  which  included  130 
light  Mikado  locomotives  from  the  American  Locomotive 
Company,  50  have  been  changed  to  the  heavy  Mikado  type. 
These  are  to  be  delivered  to  the  Chicago,  Milwaukee  &  St. 
Paul,  which  desired  the  change.  Fifteen  additional  loco- 
motives have  been  ordered  from  the  Lima  Locomotive  Cor- 
poration. 

The  Central  Advisor>-  Purchasing  Committee,  of  the 
Railroad  Administration,  has  awarded  the  orders  for  brick 
arches  for  the  1.415  locomotives  recently  ordered,  to  the 
.\merican  Arch  Company. 

The  three-point  susp)ension  and  supports  for  brakebeams 
for  the  locomotives  and  the  100,000  freight  cars  have  been 
ordered  from  the  Chicago  Railway  Equipment  Company. 

Orders  for  headlight  cases  for  the  United  States  standard 
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locomotives  have  been  placed  as  follows:  765,  Schroeder 
Hcadligiit  &  Generator  Companv;  500,  Handlon  &  Buch; 
500,  Adams  &  Westlake. 

Water  j^age  cocks  for  the  1,415  standard  l(x:omotives  have 
been  ordered  from  the  Nathan  Manufacturing  Company. 
Suj)er]ieaters  for  the  IcKomotives  will  be  built  by  the  loco- 
motive Imilders  on  a  royalty  basis.  The  orders  for  all  of  the 
specialties  for  both  the  cars  and  the  locomotives  have  now 
been  placed. 

The  allotment  of  orders  for  the  journal  l)oxes  for  the 
government  .-itandard  freight  cars,  as  announced  last  month, 
has  lieen  changed.  Journal  boxes  for  4,000  cars  have  been 
ordered  from  McCord  &  Co.,  and  the  order  from  the  Haskell 
&  Barker  Car  Com])any  has  been  reduced  from  8,000  to 
6,000.  A  typographical  error  in  last  month's  issue  gave 
orders  for  journal  boxes  for  32,500  of  the  standard  cars  to 
the  Union  Spring  &  Manufacturing  Company.  This  should 
have  l)een  uiven  as  2,500  cars  onlv. 


WmP^  A  tft?M  E  N  T I  o  m: 


^■■^.■'^'■iiii^ti^ 


MEETINGS  AND  CONVENTIONS 

Americdu  RailTiay  Tool  Foremen's  Association.  —  The 
executive  committees  of  the  American  Railway  Tool  Fore- 
men's Ass(xiation  and  the  Supply  A.ssociation  at  a  meeting 
held  in  Chicago  on  March  16,  1918,  unanimously  moved 
that  the  1918  convention  be  |X)stponed  and  the  Year  Book 
not  published  on  account  of  the  war. 

Travdin^  Etjf^ineers'  Association. — In  connection  with 
the  annual  meeting  of  the  Traveling  Engineers'  Association 
to  be  held  at  the  Hotel  Sherman,  Chicago,  September  10  to 
l.>.  the  Railway  Equipment  Manufacturers  will  have  an  ex- 
hibit. Applications  for  space  are  being  sent  out  this  week 
by  C.  W.  Floyd  Coffin,  of  the  Franklin  Railway  Supply 
Company,  30  Church  street.  New  York,  who  is  secretary  of 
the  supjily  men's  body.  In  his  letter  to  the  supply  men,  Mr. 
Coffin  says:  "The  Traveling  Engineers'  Association  exj:)ects 
its  convention  this  year  to  be  the  largest  in  attendance  it  has 
ever  held,  and  I  believe  it  is  equally  important  that  the  va- 
rious supply  companies  will  be  well  represented  at  this  time, 
as  this  is  the  first  opportunity  afforded  them  to  present  their 
material  to  the  many  representatives  of  the  United  States 
Railroad  Administration  who  are  sure  to  be  in  attendance." 


The   fullowing   list    giTi's    na»tes    of   secretaries,    dates   of    next    or    regiihir 
nicetinfis  and  places  of  meeting  of  tneclianical  associations: 
Air    I'.rake    Association. — F.    M.    Ncllis,    Room    .1014.    165    nroadway,    New 

York   City. 
American     Railroad    Master    Tinners'.    Coppersmiths'    and    Pipefitters' 

.\ssociATioN.— ().   I-:.  Schliiik,  4»?  VV.  Fifth  St.,  Peru.   Inil. 
American    RaH-Way    Master    Mei  hanics'    Association.  —  \'.    R.    Hawtlioriie, 

746  TransiKirtation    P>lilg..   Chicago. 
American     Raiiway    Too?.    Foremen's    .\ssociation. —  R.    I).     Flt-tchtr,    Belt 

Railway.   C'licago. 
Americ\n    "society    for   Testini;    Materials.— Prof.    E.   Marburg,    University 

of    Pennsylvania,   Pliila<lcli)liia,    Pa. 
American    Society    <if    Mechanical    Kngineers. — Calvin    VV.    Rice,    29    W. 

Tliiityninth   St.,   Xtw  ^ork. 
Association    of    Rmlway    Ki.ectrical    Kncineers. — Joseph    .\.    Andreucetti, 

C.  &  N.  \V.,   Room  411,  C.  &  N.  W.   Station,  Chicago. 
Car    1'oremen's   .\ssociation    of   Chicago. — .\aron    Kline,    841    l.awlor    .\ve., 

Chicago.      Second    Monday   in   month,   except   June.   July   and   .\ugust. 

Hotel    Morrison,    Chicago. 
Chief    Interchange    Car    Inspectors'    and   Car    I'oremen's    .\ssociation. — 

W.   R.    .McMunn.    New   York  Central,   .Mbany,   N.    Y. 
International  Railroad  Master   P.lacksmiths'  Association. — .\.   I..  Wood- 
worth,   C.   11.  &    I).,    I.iina.   Ohio. 
International  Railway   Iiel  .\ssociatiox. — J.   C.  Crawford.   542  W.  Jack- 
son  Pdvd..   Chicago. 
International    Railway    CiEneral    Foremen's    .\ssociation. — William    Hall, 

1061    W.   Wabash,   Winona.    .Minn. 
Master    P.oilermakers'    .Association. — Harry    1).    Vought,    95    Liberty    St., 

New    York. 
Master  Car  P.iilders'  .\ssociation. — \'.   R.   Hawthorne,  746  Transportation 

Itliig.,   Chicago. 
Master  Car  and  Locomotive   Painters'  .\ssoctation  of   L'.   S.  and  Canada. 

— .\.   P.   Dane,   B.  &   M.,   Reading,   Mass. 
Niagara   Frontier  Cab   Men's  Assoclation. — George   .\.   J.    Hochgrebe,   623 

Brisbane     Bldg.,     Buffalo,     N.    V.       Meetings,    third     Wednesday     in 

month,    Statler   Hotel,    Buffalo,    N.    Y. 
Railway    Storekeepees'   Association. — J.   P.    Murphy,   Box   C,   Collinwood, 

Ohio. 
Traveling    Engineers'   .\ssociation. — W.    O.    Thompson,    N.    Y.    C.    R.    R., 

Cleveland.  Ohio.     Ne.xt  meeting,   September   10,   1918,  Chicago. 


FEDERAL   ADMINISTRATION    APPOINTMENTS 

HreAAf  W.  Belxap,  who  was  recently  ai)i)ointed  manager 
of  the  safety  section  of  the  Division  of  Oi>eration,  United 
States  Railroad  Admini.stration,  resigned  his  position  as 
chief  of  the  Bureau  of  Safety  of  the  Inter.state  Commerce 
Commission  on  July  1,  to  devote  his  entire  time  to  the  work 
of  the  safety  section.  Mr.  Belnap  will  supervise  the  build- 
ing up  of  an  effective  safety  organization  on  all  of  the  rail- 
roads under  federal  control.  He  had  l:)een  with  the  Inter- 
state Commerce  Commission  for  15  years,  for  seven  years  as 
ofcief  of  the  Bureau  of  Safety,  and  for  the  eight  preceding 
years  as  inspector  of  safety  appliances. 

C.  H.  BiLTY,  mechanical  engineer  of  the  Chicago,  Milwau- 
kee &  St.  Paul,  with  office  at  Milwaukee,  Wis.,  has  been 
apix)inted  mechanical  engineer  on  the  staff  of  the  regional 
director  of  Northwestern  railroads,  with  office  at  Chicago, 
succeeding  W.  R.  Wood. 

J.  T.  Carroll  has  been  ap}X)inted  mechanical  assistant 
to  Charles  H.  Markham,  regional  director  of  the  Allegheny 
region.  United  States  Railroad  .Administration.  Mr.  Carroll 
was  assistant  general  superintendent  motive  power  of  the 
Baltimore  &  Ohio,  at  Baltimore,  Md. 

Robert  Collett,  who  was  fuel  supervisor  and  superin- 
tendent of  kxomotive  performance  of  the  Fri.sco  Lines  prev- 
ious to  1914,  and  since  that  time  assistant  manager  of  the 
railroad  department  of  the  Pierce  Oil  Coqioration,  has  been 
appointed  assistant  manager  of  the  Fuel  Conservation  sec- 
tion of  the  United  States  Railroad  Administration,  with 
supervision  over  the  Eastern  region,  and  headquarters  at 
New  York. 

C.  S.  GoLDBoRouc.H,  assistant  to  president  of  the  Erie,  at 
New  York,  has  been  appointed  a.ssistant  to  the  federal  man- 
ager with  jurisdiction  over  the  purchasing  and  stores  depart- 
ment, and  will  perform  other  duties  assigned  to  him. 

O.  H.  Wood,  assistant  purchasing  agent  of  the  Great 
Northern  at  Seattle,  Wash.,  has  been  appointed  special  repre- 
sentative of  the  Central  Advisory  Purchasing  Committee  of 
the  Railroad  Administration,  with  headquarters  in  the  same 
city.  He  will  co-operate  with  that  committee  and  assist  in 
procuring  railroad  requirements  of  fir  lumlser. 

GENERAL 

W'.  Alexander,  superintendent  motive  power  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  lines  east  of  Mol)ridge,  S.  D., 
has  resigned  to  enter  the  motor  service  department  of  the 
war  department. 

R.  W.  AxDERSOX,  division  master  mechanic  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  at  Miles  City,  Mont.,  has  been 
promoted  to  assistant  superintendent  motive  power  of  the 
middle  district,  with  headquarters  at  Milwaukee  shops,  Mil- 
waukee, Wis.,  succeeding  A.  N.  Lucas. 

E.  J.  Brexxax,  general  master  mechanic  of  the  Baltimore 
&  Ohio  at  Pittsburgh,  Pa.,  has  been  appointed  superintendent 
of  motive  power  of  the  Chicago,  Milwaukee  &  St.  Paul  lines 
east  of  Mobridge,  S.  D.,  with  headquarters  at  Milwaukee, 
Wis.,  .succeeding  W.  Alexander. 

F.  H.  Clark,  general  superintendent  of  motive  power  of 
the  Baltimore  &  Ohio,  has  been  appointed  general  superin- 
tendent, maintenance  of  equipment,  of  the  Baltimore  & 
Ohio  (eastern  lines  and  New  York  terminals),  the  Western 
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j^i  iryhind,  the  Cuml^erland  Valley,  the  Cumberland  &  Penn- 
jA  Ivania,  and  the  Ccal  &  Coke,  with  headquarters  at  Balti- 
iv.ore.  Md. 

H.  K.  Fox,  engineer  of  tests  of  the  Chicago,  Milwaukee  &: 
S;.  Taul,  has  been  appointed  mechanical  engineer,  with  head- 
quarters at  Chicago,  succeeding  C.  H.  Bilty. 

Gk('R(.?:  p.  KE>rpr,  master  mechanic  of  the  Dubuque 
division  of  the  Chicago,  Milwaukee  &  St.  Paul,  has  been 
appointed  engineer  of  tests,  with  headquarters  at  Milwaukee, 
Wis.,  succeeding  H.  K.  Fox. 

C.  \\.  KixxE.\R,  assistant  master  mechanic  on  the  South- 
we-^t  system  of  the  Pennsylvania  \\'esteni  Lines  at  Dennison, 
Ohio,  has  lieen  appointed  assistant  engineer  of  motive  power 
of  the  Central  system,  with  headquarters  at  Toledo,  Ohio, 
.succeeding  R.  H.  Flinn. 

M.  J.  McCarthy,  superintendent  of  motive  power  of  the 
Baltimore  &  Ohio,  with  office  at  Cincinnati,  Ohio,  has  been 
appointed  superintendent  maintenance  of  equipment  of  the 
western  lines,  with  office  at  Cincinnati. 

J.  E.  Mfxhlino,  master  mechanic  on  the  St.  Louis  system 
of  the  Pennsylvania  Western  Lines,  with  headquarters  at 
Terre  Haute,  Ind.,  has  been  jjromoted  to  superintendent  mo- 
tive power  of  the  same  system  and  with  the  same  head- 
quarters, succeeding  W.  C.  Arp,  retired. 

L.  B.  MoREHE.\D,  shop  inspector  of  the  Chicago,  Indian- 
apolis &  Louisville,  has  been  appointed  mechanical  engineer, 
with  headquarters  at  Lafayette,  Ind.,  succeeding  K.  J.  Lam- 
cool,  who  has  entered  military  service  in  the  Quartermasters 
department. 

A.  X.  OsrnERG,  mechanical  inspector  of  the  Chicago,  Bur- 
lington &  (^uincy,  with  headquarters  at  Chicago,  has  been 
appointed  mechanical  engineer  for  valuation,  with  the  same 
headquarters,  succeeding  W.  H.  Davis,  who  has  gone  into 
the  department  of  inspection  and  tests  of  the  Railroad  Ad- 
ministration at  Washington,  as  office  engineer. 

H.  A.  ScHxiTZ  has  been  appointed  inspector  of  tonnage 
rating  of  the  Chicago,  Rock  Island  &  Pacific,  succeeding 
C.  M.  Rogers,  promoted. 

J.  F.  She.ahax,  superintendent  of  motive  power  of  the 
Atlanta,  Birmingham  &:  Atlantic,  continues  under  the  United 
States  Railroad  Administration  in  the  same  position  on  that 
road,  and  i^  also  superintendent  motive  power  of  the  Georgia 
Railroad,  the  Atlanta  &  West  Point,  the  Western  Railway  of 
Alal)ama.  the  Charleston  &  Western  Carolina  and  the  St. 
Louis-San  Francisco  lines  east  of  the  Mississippi  river. 

R.  E.  Smith,  general  superintendent  motive  power  of  the 
Atlantic  Coast  Line,  with  office  at  \\'ilmington,  N.  C,  has 
been  ajipointed  also  general  superintendent  motive  power  of 
the  Winston-Salem  Southbound. 

W.  F.  Walsh  has  been  appointed  assistant  superintendent 
of  motive  power  of  the  southern  district  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  with  headquarters  at  Dubuque,  Iowa, 
succeeding  ).  ].  Connors,  resigned.  Mr.  Walsh  was  traveling 
mechanical  expert  for  the  Galena  Signal  Oil  Company,  with 
headquarters  in  Chicago. 

W.  R.  Wood,  formerly  mechanical  engineer  of  the  Great 
Northern,  and  more  recently  mechanical  engineer  on  the 
staff  of  the  regional  director  of  Northwestern  railroads,  has 
returned  to  the  Great  Northern  as  mechanical  engineer  at 
St.  Paul. 

O.  C.  Wright,  master  mechanic  on  the  Pennsylvania 
Western  Lines,  Southwest  system,  with  headquarters  at  Lo- 
gansport,  Ind.,  has  been  promoted  to  superintendent  on  the 
Central  system,  with  headquarters  at  Cambridge,  Ohio,  suc- 
ceeding H.  K.  Bradv. 


MASTER    MECHANICS    AND     ROAD    FOREMEN 
OF    ENGINES 

J.  S.  Allex,  general  foreman  of  the  Canadian  Pacific,  at 
North  Bay.  Ont.,  has  been  appointed  division  master  me- 
chanic of  the  Sudbur}-  division,  succeeding  C.  A.  Wheeler, 
promoted. 

T.  J.  Clayton*  has  been  appointed  master  mechanic  of 
the  Texarkana  &  Fort  Smith,  with  headquarters  at  Texar- 
kana,  Texas,  succeeding  A.  D.  Williams,  resigned. 

T.  B.  F.ARRiXGTox,  assistant  master  mechanic  of  the  Penn- 
sylvania Western  Lines,  Southwest  system,  with  headquarters 
at  Columbus,  Ohio,  has  been  promoted  to  master  mechanic 
of  the  Michigan  division,  with  headquarters  at  Logansport, 
Ind. 

R.  H.  Flixx,  assistant  engineer  of  motive  power  of  the 
Pennsylvania  Western  Lines,  Central  system,  at  Toledo, 
Ohio,  has  been  appointed  master  mechanic  on  the  St.  Louis 
system,  with  headquarters  at  Terre  Haute,  Ind.,  succeeding 
J.  E.  Mechling. 

J.  C.  G.ARDEX,  master  mechanic  of  the  Grand  Trunk  at 
Battle  Creek  (Mich.)  shops,  has  Ijeen  appointed  master  me- 
chanic of  the  Stratford  (Ont.)  shops  in  place  of  C.  Kelso, 
assigned  to  other  duties. 

J.  Hay  has  been  appointed  master  mechanic  of  the  Grand 
Trunk  Lines  in  New  England,  with  office  at  Portland,  Me. 

T.  H.  Hogan  has  lieen  apjjointed  master  mechanic  of  the 
Memj)his  line  of  the  Louisville  &  Nashville,  with  head- 
quarters at  the  Paris  (Tenn.)  shops,  succeeding  F.  J.  Mon- 
ahan. 

C.  A.  Kothe,  master  mechanic  of  the  Erie,  with  office  at 
Port  Jervis,  N.  Y.,  has  been  transferred  as  master  mechanic 
to  Brier  Hill,  Youngstown,  Ohio. 

F.  V.  McDoxxELL,  master  mechanic  of  the  Pennsylvania 
Lines  West  of  Pittsburgh.  Northwest  system,  at  Pittsburgh, 
Pa.,  has  lx;en  appointed  master  mechanic,  with  office  at  Ft. 
Wayne.  Ind.,  succeeding  E.  E.  Griest,  resigned. 

B.  Youxo  has  been  appointed  acting  assistant  road  fore- 
man of  engines  for  the  Western  division  of  the  Pennsylvania 
Lines  West. 

G.  J.  Messer,  master  mechanic  of  the  Sioux  City  and 
Dakota  division  of  the  Chicago,  Milwaukee  &  St.  Paul,  has 
been  transferred  to  the  Dubuque  division,  with  headquarters 
at  Dubuque,  Iowa,  in  place  of  George  P.  Kempf. 

F.  J.  Moxahax,  master  mechanic  of  the  Memphis  line  of 
the  Louisville  &:  Nashville,  has  been  appointed  master  me- 
chanic of  the  Birmingham  division,  with  headquarters  at 
the  Boyles  (Ala.)  shops. 

y.  R.  RiGGS,  general  foreman  of  locomotive  repairs  on  the 
Pennsylvania  Western  Lines,  St.  Louis  system,  with  head- 
quarters at  Logansport,  Ind..  has  beefi  appointed  master 
mechanic  on  the  Central  system,  Toledo  division,  with  head- 
quarters at  Toledo.  Ohio,  succeeding  G.  E.  Sisco,  transferred. 

A.  ).  VoGLER,  general  foreman  at  the  passenger  terminal 
of  the  Chicago,  Burlington  &  Quincy  at  Western  avenue, 
Chicago,  has  been  promoted  to  the  position  of  master  me- 
chanic of  the  Sioux  City  and  Dakota  division,  with  head- 
quarters at  Sioux  City,  Iowa,  succeeding  G.  J.  Messer. 

CAR  DEPARTMENT 

George  Wixk,  foreman  of  the  Weehawken  (N.  J.)  freight 
yards  of  the  Erie,  has  been  appointed  joint  car  inspector  at 
\\'eehawken. 

SHOP  AND  ENGINEHOUSE 

A.  N.  Lucas,  assistant  superintendent  motive  power  of  the 
middle  district  of  the  Chicago,  Milwaukee  &  St.  Paul,  has 
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been  aj)j)ointecl   shoj)  superintendent,   with  jurisdiction  over 
the  loeomotive  dejjartnient  of  the  Milwaukee  >hops. 

PURCHASING   AND    STOREKEEPING 

H.AKVFA-  De  Camp,  purchasing  agent  of  the  Gulf  &  Ship 
Ishind,  with  office  at  Gulfport,  Mis.s.,  has  been  ajjpointed 
purchasing  agent  also  of  the  Mississippi  Central  and  the 
New  Orleans  Great  Northern,  with  office  at  Hattiesburg, 
Miss. 

F.  H.  F'echtig,  purchasing  agent  of  the  .\tlantic  Coast 
Line  and  the  Charleston  &  Western  Carolina,  with  office  at 
Wilmington,  N.  C,  has  been  appointed  also  purchasing 
agent  of  the  Winston-Salem  Southljound. 

\V.  S.  Galloway,  assistant  purchasing  agent  of  the  Balti- 
more &  Ohio,  with  office  at  Baltimore.  Md.,  has  been  ap- 
pointed purchasing  agent  for  the  western  lines,  with  head- 
quarters at  Baltimore. 

E.  W.  Grick.  assistant  to  jjresident  of  the  Chesapeake  & 
Ohio,  has  been  appointed  manager  of  purchases,  stores  and 
safety,  with  headquarters  at  Richmond,  Va. 

L.  M.  Jones,  assistant  to  the  general  manager  of  the  Nor- 
folk Southern,  with  office  at  Norfolk,  Va.,  has  been  ap- 
pointed purchasing  agent. 

A.  S.  McKellic.ox,  storekeeper  of  the  Southern  Pacific, 
at  Sacramento,  Cal.,  has  been  appointed  general  storekeeper, 
with  head(|uarters  at  San  Francisco,  Cal.,  succeeding  H.  G. 
Cook,  resigned. 

Ralph  P.  Moore,  purchasing  agent  of  the  Duluth  &  Iron 
Range,  with  headquarters  at  Duluth.  Minn.,  has  had  his 
jurisdiction  extended  over  the  Duluth,  Missabe  &  Northern. 

Robert  B.  Pegram,  executive  general  agent  of  the  Southern 
Railway,  at  Memphis,  Tenn.,  has  been  appointed  general 
purchasing  agent  of  the  Southern  Raihvay  System,  the  Ala- 
bama &  Vicksburg,  the  Georgia,  Southern  &  Florida,  the 
Carolina,  Clinchfield  &  Ohio  and  the  Carolina,  Clinchfield  & 
Ohio  of  South  Carolina,  with  headquarters  at  Washington, 
D.  C.  Mr.  Baker  was  born  on  August  11,  1874,  at  Marion, 
.\la.,  and  was  educated  in  private  schools  at  Memphis,  Tenn. 
In  July,  1890,  he  began  railway  work  with  the  Southern 
Railway.  In  1895  and  1896  he  was  chief  clerk  of  the  Mem- 
phis Freight  Bureau,  and  later  in  1896  served  as  chief  clerk 
to  the  assistant  general  freight  agent  of  the  Illinois  Central, 
at  Memphis.  In  January,  1904,  he  was  appointed  soliciting 
freight  agent  of  the  Southern  Railway,  subsequently  ser\-ed 
as  commercial  agent  at  the  same  place,  and  later  as  chief 
clerk  to  the  vice-president  at  St.  Louis,  Mo.  In  December, 
1905,  he  was  appointed  assistant  general  freight  agent  at 
Nashville,  Tenn.,  and  in  April,  1907,  he  wa£  promoted  to 
general  freight  agent  at  the  same  place,  subsequently  serving 
as  general  freight  agent  at  Charleston,  S.  C.  On  May  1, 
1910,  he  was  appointed  general  agent,  executive  department, 
with  office  at  Charleston,  and  since  January,  1917,  was  exe- 
cutive general  agent  with  office  at  Memphis  until  he  received 
his  recent  appointment. 

W.  A.  Starritt,  purchasing  agent  of  the  Carolina.  Clinch- 
field  &  Ohio  and  the  Carolina,  Clinchfield  &  Ohio  of  South 
Carolina,  at  Johnson  City,  Tenn.,  has  been  appointed  local 
purchasing  agent,  with  headquarters  at  Johnson  City. 

M.  W.  Stent.ns  has  been  appointed  purchasing  agent  and 
storekeeper  of  the  Grand  Trunk  Lines  in  New  England,  with 
office  at  Portland,  Me. 

C.  B.  Williams,  purchasing  agent  of  the  Central  of  New 
Jersey,  at  New  York,  has  been  appointed  purchasing  agent 
of  that  road,  also  of  the  Philadelphia  &  Reading,  the  New- 
York  &  Long  Branch,  the  Atlantic  City  and  the  Port  Read 
ing,  with  headquarters  at  Philadelphia,  Pa. 


A.   G.    Pack. 


COMMISSION  APPOINTMENT 

JoHX  M.  Hall,  formerly  district  inspector  of  locomotive 
boilers  for  the  Interstate  Commerce  Commission  and  re- 
cently supervisor  of  equipment  in  the  locomotive  section  of 
the  Railroad  Administration,  has  been  appointed  assistaiit 
chief  inspector  of  locomotive  boilers  of  the  Interstate  Com- 
merce  Commission,   succeeding   A.    G.    Pack,   promoted. 

Alonzo  G.  P.\c'K,  assistant  chief  inspector  of  the  Bureaj 
of  Locomotive  Boiler  Inspection,  Interstate  Commerce  Com- 
mission, has  been  nominated  by  President  Wilson  chief  in- 
s  p  e  c  t  o  r,  succeeding 
Frank  McManamv. 
Mr.  I*ack  was  born  on 
July  22,  1865,  at 
Princeton,  W.  Va.  His 
first  15  years  were 
spent  on  a  farm,  and 
in  1880  he  entered  the 
service  of  the  Norfolk 
&  Western  on  construc- 
tion work.  In  1882  he 
went  to  the  Chesa- 
jjeake  &  Ohio,  as  an 
apprentice  in  the  boiler 
shop.  He  also  served 
on  that  road  as  a 
brakenian.  In  1887  he 
went  to  Denver,  and 
worked  for  the  Union 
Pacific  and  the  Denver 
&  Rio  Grande,  as  loco- 
motive fireman.  In  1895  he  became  connected  with  the 
Colorado  Midland  as  an  engineman.  In  1900  he  went  to 
the  Colorado  Springs  &  Cripple  Creek,  serving  as  locomo- 
tive engineman  until  1911,  when  he  was  appointed  district 
inspector  of  locomotive  boilers  of  the  Interstate  Commerce 
Commission,  with  headquarters  at  Denver,  Colo.  In  1914 
he  was  promoted  to  assistant  chief  inspector. 

Wilfred  P.  Borland  has  recently  been  promoted  from 
assi>tant  chief  to  chief  of  the  Bureau  of  Safety  of  the 
Interstate  Commerce  Commission,  succeeding  H.  W.  Belnap. 
Mr.  Borland  has  been 
in  the  service  of  the 
Interstate  Commerce 
Commission  for  16 
years,  having  become 
identified  with  its 
safety  appliance  work 
when  it  was  first  estab- 
lished under  the  late 
secretary  of  the  com- 
mission, E.  A.  Mose- 
ley.  Mr.  Borland  en- 
tered railroad  service 
in  1876  as  a  brakeman 
on  the  Flint  &  Pere 
Marquette,  and  in 
about  a  year  became 
fireman.  He  was  later 
fireman  and  engineman 
on  this  road,  the  Den- 
ver &  Rio  Grande,  and 

the  Northern  Pacific,  making  a  total  of  about  20  years  in 
railroad  service,  which  he  left  in  1896.  He  was  then  a 
stenographer  at  the  Mare  Island  Navy  Yard,  and  became 
connected  with  the  Interstate  Commerce  Commission  in  1902. 
He  was  for  a  number  of  years  inspector  clerk  in  the  safety 
appliance  department,  and  later  was  secretary  of  the  Block 
Signal  and  Train  Control  Board.  On  February  5,  1914,  he 
was  appointed  assistant  chief  inspector  of  safety  appliances 


W.   p.   Borland. 
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James  M.  Hopkins,  chairman  of  the  Camel  Company,  Chi- 
cago, has  accepted  a  position  with  the  Priorities  Committee 
of  the  War  Industries  Board.  Mr.  Hopkins  will  reside  in 
Washington. 

Lieut.  J.  G.  Russell,  of  the  Royal  Flying  Corps,  formerly 
traveling  inspector  for  the  American  Steel  Foundries,  with 
headquarters  at  Chicago,  was  killed  in  action  on  the  Italian 
front,  June  15. 

John  F.  Kane,  assistant  secretary'  of  the  Pullman  Com- 
pany, was  elected  secretar}-  at  a  meeting  of  the  board  of 
directors  of  that  company,  held  on  June  10,  to  succeed  A.  S. 

Weinsheimer,  deceased. 
Mr.  Kane  is  a  native 
of  Ingersoll,  Ont.  He 
received  his  early  edu- 
cation in  the  schools  of 
that  city,  following 
which  he  came  to  Chi- 
cago. On  September  1, 
1891,  he  entered  the 
service  of  the  Pullman 
Palace  Car  Company, 
now  the  Pullman  Com- 
pany, as  a  telegraph 
operator.  In  1904  he 
was  appointed  pay- 
master with  headquar- 
ters at  Chicago,  in 
which  position  he  re- 
mained until  1913,  at 
which  time  he  was 
elected  assistant  secre- 
tary. He  continued  in  that  position  until  his  recent  election 
as  secretary  with  headquarters  at  Chicago,  as  mentioned 
above. 

The  United  States  Metallic  Packing  Company,  Philadel- 
phia, Pa.,  announces  that  it  no  longer  represents  the  Water- 
town  Specialty  Company  for  the  sale  of  that  company's  auto- 
matic cylinder  cock. 

Frank  C.  Hasse,  district  superintendent  of  the  Oxweld 
Railroad  Service  Company,  with  headquarters  at  Chicago, 
has  been  commissioned  a  captain  in  the  quartermasters  corps 
of  the  National  Armv. 

The  Lagonda  Manufacturing  Company  of  Springfield, 
Ohio,  has  moved  its  Kansas  City  office  from  314  D wight 
building  to  306  Elmhurst  building.  F.  H.  Penberthy  is  in 
charge  as  district  sales  manager. 

The  Bird-Archer  Company  has  moved  its  Chicago  office 
from  room  866  to  room  1105  Peoples  Gas  building,  to  obtain 
larger  space.  This  company  has  recently  established  a  plant 
in  Chicago  and  one  at  Cobourg,  Ont. 

The  Austin  Company,  Cleveland,  Ohio,  has  opened  a  new 
branch  office  at  Chicago.  This  new  office  is  the  direct  result 
of  an  increased  volume  of  business  from  the  middle  west 
section.     The  location  is  437  Peoples  Gas  building. 

The  Ralston  Steel  Car  Company,  Columbus,  Ohio,  has 
abolished  its  Chicago  office  in  the  Peoples  Gas  building. 
Ford  S.  Clark,  who  has  been  the  representative  at  Chicago, 
has  been  appointed  sales  representative  at  Philadelphia,  Pa. 

L.  C.  Sprague,  of  the  railroad  department  of  the  H.  W. 
Johns-Manville  Company,  at  New  York,  has  been  appointed 


special  representative  of  the  Chicago  Pneumatic  Tool  Can- 
pany  in  connection  with  the  sale  of  pneumatic  tools  to  rail- 
roads. 

George  A.  Post,  president  of  the  Standard  Coupler  Com- 
pany, New  York,  and  honorar}'  vice-president  of  the  Railway 
Business  Association,  has  been  elected  chairman  of  the  Rail- 
road Committee  of  the  Chamber  of  Commerce  of  the  United 

States. 

The  firm  of  Koch  &  Sandidge,  with  offices  at  19  South 
Wells  street,  Chicago,  was  recently  formed  to  handle  the 
sales  engineering  work  for  the  line  of  "Jiffy"  cutting  tools 
and  similar  products  manufactured  by  the  Universal  Tool 
&  Appliance  Company,  of  Milwaukee,  Wis. 

Frank  Lucas  DeArmond,  who  for  a  number  of  years  has 
been  an  officer  of  the  Protectus  Paint  Company,  Phila- 
delphia, Pa.,  has  severed  his  connection  with  that  company 
for  the  duration  of  the  war,  having  been  appointed  a  captain 
in  the  quartermaster's  corps,  construction  divisiwi. 

The  Baldwin  Locomotive  Works,  according  to  an  an- 
nouncement made  on  July  9,  is  planning  the  immediate 
construction  of  a  new  plant  at  East  Chicago,  with  an  esti- 
mated cost  of  $5,000,000.  Specifications  for  various  build- 
ings are  now  out  calling  for  12,000  tons  of  structural  steel. 

A.  S.  Goble,  sales  representative  of  the  Baldwin  Locomo- 
tive Works  and  the  Standard  Steel  Works  at  Chicago,  has 
been  appointed  southwestern  district  representative  of  the 
same  companies  at  St.  Louis,  Mo.,  succeeding  C.  H.  Peterson, 
who  has  been  transferred  to  the  Chicago  office  as  western 
district  representative. 

Edward  F.  Carry,  president  of  the  Haskell  &  Barker  Car 
Company,  has  resigned  as  director  of  operations  of  the  Ship- 
ping Board  to  become  chairman  of  the  Port  and  Harbor 
Commission.  He  will  he  succeeded  on  the  Shipping  Board 
by  J.  H.  Rosseter,  of  San  Francisco,  vice-president  and  gen- 
eral manager  of  the  Pacific  Mail  Steamship  Company. 

Clinton  C.  Murphy,  vice-president  of  the  P.  H.  Murphy 
Company,  and  the  Standard  Railway  Equipment  Company, 
of  Chicago,  died  on  July  13,  in  that  city.  Mr.  Murphy  was 

born  at  Cumberland, 
Md.,  on  June  5,  1875, 
and  was  educated  at 
Smith  Academy,  St. 
Louis,  Mo.  After  com- 
pleting his  education 
he  entered  the  employ 
of  the  Cairo  Short  Line 
as  a  machinist  appren- 
tice. In  1898  he  en- 
tered the  railway  sup- 
ply business  as  a 
representative  of  the 
Murphy  Roofing  Com- 
pany at  St.  Louis,  fol- 
lowing which  he  moved 
to  Chicago,  on  his  elec- 
tion as  vice-president 
of  the  Standard  Rail- 
way Equipment  Com- 
pany. In  1915  he 
organized  and  was  made  president  of  the  Union  Metal 
Products  Company.  He  was  also  interested  in  the  Imperial 
Appliance  Company  and  the  Pressed  Steel  Manufacturing 
Company,  both  cf  Chicago. 

At  a  directors'  meeting  of  the  Chicago  Pneumatic  Tool 
Company,  held  June  28,  W.  P.  Pressinger,  general  manager 
of  sales,  with  headquarters  at  Chicago,  and  W.  H.  Callan, 
manager  of  plants,  with  the  same  headquarters,  were  elected 


C.   C.   Murphy 
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vice-president>.  Mr.  rressinyer's  photograph  and  ljiograi)hy 
were  pul)li.<hctl  in  the  Railuay  Mechanical  En^iineer  for 
June. 

The  Pittslmryh  Testing  Laboratory  announces  the  re- 
moval, on  July  1,  from  its  temporary  (juarters  in  the  B.  F. 
Jones  Law  building  to  its  new  office  and  lalioratory  buildings 
at  Ol2-o2(»  Grant  street,  Pittsburgh,  l*a.  The  lalxjratori'es 
will  be  larger  and  better  etjuipped  than  those  in  the  com- 
pany"s  old  (juartors.  the  V.  V.  L.  building  at  Seventh  and 
Bedford  avenues,  which  were  turned  over  to  the  government 
April  1. 

Robert  Brown  Carnahan,  Jr.,  vice-president  of  the  Ameri- 
can Rolling  Mill  Company,  Middletown,  Ohio,  was  acci- 
dentally k'iled  on  June  22.  He  was  educated  at  the  Uni- 
versit}-  of  Pittsliurgh, 
graduating  with  the 
class  of  1<>91.  Upon 
the  completion  of  the 
university  work  he  be- 
came associated  witli 
the  Dewees-Wood  Com- 
j)any  at  McKeesport. 
Pa.,  where  he  was  en- 
gaged in  research  work 
in  connection  with  gold 
mine  prospects.  He  re- 
mained with  that  con- 
cern until  liS99.  when 
he  went  with  the  Car- 
negie Steel  Company 
at  its  Homestead  works, 
where  he  was  engaged 
in  special  work  in  con- 
nection with  the  manu- 
facture of  ojK-n  hearth 

steel.  In  \^)0  he  entered  the  se^^•ice  of  the  American  Mill 
Company  a>  chief  chemist  and  open  hearth  superintendent 
at  what  is  now  known  as  its  Central  works.  Under  Mr. 
Camahan"s  direction  the  .\rmco  American  ingot  iron  was 
develojied. 

The  Quigley  Furnace  Specialties  Company,  Inc.,  has 
opened  a  branch  office  in  Pittsburgh  at  427  Oliver  building, 
to  handle  the  sale  of  jjowdered  coal  ec|uipment  and  Hytempite 
furnace  cement.  The  jwwdered  coal  engineering  department 
will  be  in  charge  of  L.  V.  Marso,  fonnerly  maintenance 
engineer  of  the  A.  M.  Byers  Company  plant  at  Girard,  Ohio, 
and  the  specialties  department  will  l)e  taken  care  of  by  J.  L. 
Cummings,  Jr.,  fonnerly  connected  with  the  sales  depart- 
ment of  the  company-  at  New  York. 

At  a  meeting  of  the  Ixjard  of  directors  on  June  28, 
George  \\'.  W'ildin  was  elected  general  manager  of  the  West- 
inghouse  Air  Brake  Company,  succeeding  A.  L.  Humphrey, 
resigned.  Mr.  Humphrey  continues  as  ranking  vice-presi- 
dent, and  in  that  caj)acity  will,  as  heretofore,  have  general 
direction  of  the  company's  operations  in  all  departments  and 
subsidiary  organizations,  iNIr.  Wildin  reporting  to  him.  A 
photograph  and  sketch  of  Mr.  Wildin's  career  were  pub- 
lished in  the  April  Railway  Mechanical  Engineer. 

The  Barco  Manufacturing  Company,  Chicago,  has  placed 
on  the  market  a  type  of  crosshead  and  shoe,  invented  by 
Charles  D.  Markel,  chief  construction  inspector  of  locomo- 
tives in  the  Inspection  and  Test  Section  of  the  United  States 
Railroad  Administration.  This  device,  which  is  known  as 
the  Barco  crosshead  and  crosshead  shoe,  was  described  in 
the  Rail'Lcay  Mechanical  Engineer,  issue  of  January,  1917, 
page  49.  The  company  is  prepared  to  furnish  crossheads 
complete  or  to  sell  the  shop  rights  to  manufacture  the  device 
at  the  option  of  the  railroads. 


G^XA^aOUES 


Sh.av  Gk.akkd  Locomotives. — The  Lima  Locomotive 
Works,  Lima,  Ohio,  has  issued  a  circular  illustrating  the 
Sha>-  geared  type  of  locomotive  and  enumerating  the  ad- 
vantages which  they  possess  over  other  locomotives. 

Grixdim;  Wheels. — The  National  Safety  Council,  Chi- 
cago, has  issued  a  loose-leaf  ])amphlet  on  grinding  wheels, 
which  describes  safe  practices  with  regard  to  the  inspection, 
storage  and  mounting  of  wheels  and  the  condition  of  ma- 
chines, hoods  and  guards. 

Electric  Meters. — Bulletin  No.  50  issued  by  the  Econ- 
omy Electric  Devices  Company,  Chicago,  illustrates  and  de- 
scribes the  Sangaino  Economy  electric  meter  and  its  applica- 
tion for  regulating  the  power  consumption  of  electric  traction 
units.  The  advantage  of  proper  acceleration  and  the  savings 
to  be  effected  therebv  are  clearlv  set  forth. 

\  ALVEs  .AND  FiTTiXGS. — A  new  Catalogue  of  hydraulic 
valves  and  fittings  has  ju.st  been  issued  by  the  Hydraulic 
Press  Manufacturing  Company,  Mt.  Gilead,  Ohio.  The 
book  is  well  written  and  illustrated,  and  presents  in  an 
attractive  way  the  complete  H-P-M  line.  Four  general 
classes  of  hydraulic  valves  are  shown;  also  different  types 
cf  hydraulic  fittings,  such  as  accumulator  controls,  pressure 
gages,  hydraulic  valves,  etc.  Many  of  these  devices  are  of 
improved  design  and  are  described  for  the  first  time  in  this 
catalogue.     Copies  may  be  obtained  on  request. 

Electric  Weldixo. — A  6-in.  by  9-in.  45-page  manual 
entitled  "Electric  Welding"  has  been  issued  by  the  Wilson 
Welder  &  Metals  Company,  Inc.,  New  York.  This  manual 
provides  inst'-uctions  covering  the  installation,  care,  opera- 
tion and  maintenance  of  Wilson  electric  welding  equipment. 
Also,  directions  are  given  regarding  the  welding  of  various 
kinds  cf  metal,  the  grade  of  welding  wire  to  be  used,  the 
amount  of  current  to  employ,  etc.  Some  interesting  illustra- 
tions are  given  of  the  broken  cylinders  on  the  converted  Ger- 
man steamships  which  were  successfully  repaired  by  the 
electric  welding  process. 

The  Baker  Locomotive  Valve  Gear. — Under  this  title 
a  book  of  pocket  size,  bound  in  stiff  paper  covers,  has  been 
published  by  the  Pilliod  Company,  30  Church  street.  New 
York.  This  publication  is  a  treatise  on  the  Baker  locomotive 
valve  gear,  which  is  completely  described  and  illustrated,  and 
for  which  a  large  amount  of  data  is  given  in  tabular  form  as 
to  valve  events,  proportions  of  parts,  etc.  About  one-half  of 
the  book  is  devoted  to  a  description  of  the  methods  of  setting 
the  valves,  each  step  in  the  explanation  being  accompanied 
with  an  example.  Several  pages  are  also  devoted  to  the 
Sentinel  low  water  alarm,  which  is  manufactured  by  the 
Pilliod  Company.  For  general  distrilmtion  a  price  of  25 
cents  is  quoted. 

Liftixg  Jacks. — Catalogue  "F,"  recently  issued  by  the 
Joyce-Cridland  Company,  Dayton,  Ohio,  contains  descrip- 
tions, illustrations  and  prices  of  a  complete  line  of  lifting, 
pulling  and  pushing  jacks.  The  hydraulic  jacks  include 
both  inside  and  outside  pump  t}pes  with  a  wide  range  of 
capacity  up  to  200  tons.  The  line  of  geared  screw  jacks  in 
capacities  of  25  to  75  tons,  include  types  suitable  for  both 
bridge  and  railroad  shop  work.  The  line  also  includes  auto- 
matic geared  jacks,  automatic  lever  jacks,  track  jacks,  tele- 
scope screw  jacks,  traversing  bases  for  lifting  jacks  and  a 
variety  of  jacks  for  special  classes  of  service.  Repair  parts 
for  the  various  jacks  are  illustrated  and  listed  in  convenient 
form  for  ordering. 
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Analyze  Carefully 
Salvageable 

Items 


A  letter  by  C.  J.  Ruhland,  a  locomotive 
engineer,  commenting  on  the  shameful 
waste  of  rubber  gaskets  for  air  hose 
couplings,  will  be  found  on  another 
page.  In  the  past  it  has  been  quite  unnecessary  to  give  these 
minor  articles  consideration,  but  there  are  now  certain 
materials,  such  as  rubber,  tin,  etc.,  for  which  the  government 
has  great  need,  which  puts  a  very  different  light  on  the  situa- 
tion. The  demands  for  iron  and  steel  are  growing  greater 
every  day.  We  are  told  that  there  are  several  important  in- 
dustries that  will  have  to  go  without  them  because  the  demand 
is  far  greater  than  the  supply.  Our  reclamation  program 
must  be  completely  revised  and  brought  up-to-date.  Con- 
sideration of  the  cost  of  reclamation  is  in  many  cases  the 
important  factor,  but  in  others  the  question  is  whether  or  not 
new  material  can  be  obtained  under  anv  consideration. 


mined  in  this  country.  The  possibilities  in  economies  are 
great — so  great  that  the  Railroad  Administration  has  con- 
sidered it  necessary  to  appoint  a  Fuel  Conservation  Section 
which  is  attached  to  the  Division  of  Operation.  There  is  not 
a  reader  of  this  paper  who  cannot  assist.  Wasted  power, 
wasted  heat,  wasted  air,  and  wasted  light  all  mean  wasted 
fuel.     Nothing  is  too  small  to  be  considered. 


The  Measure  of 
Fuel  is  Weight- 
Not  Money 

fuel's  sake  alone. 


In  the  past  all  fuel  economy  campaigns 
have  been  conducted  on  the  basis  of 
money  saved.  Today  we  are  asked,  and 
beseeched,  and  forced  to  save  fuel  for 
The  question  now  is  not,  can  we  get  the 
money  to  buy  the  fuel,  but  can  we  get  fuel  to  bum.  The  de- 
mands of  the  war  industries,  of  the  ships  that  carry  our  muni- 
tions and  supplies,  and  of  our  Allies  have  taxed  the  available 
luel  resources  of  this  country'  to  the  limit.  Our  government 
lias  seen  to  it  that  the  price  of  fuel  has  been  held  down  in 
•  rdcr  that  every  one  may  buy.  It  is  our  individual  duty  to 
H'c  that  none  of  it  is  wasted  that  evcr\-  one  may  \ye  supplied, 
'he  railroads  use  between  25  and  30  per  cent  of  the  coal 


The  Freight  Car       Perhaps  never  before  in  the  history  of 
„.       .  American  railroading  has  the  freight 

car  repair  situation  been  as  serious  as 
Is  Improving  jj.  y^^^  y^^^  during  the  past  six  months. 
The  winter  with  its  severe  cold  weather,  coupled  with  in- 
adequate shop  facilities,  created  conditions  under  which  it 
was  very  difficult  properly  to  repair  the  cars.  The  spring 
and  early  summer  saw  these  conditions  further  aggravated 
by  a  shortage  of  men.  It  has  been  extremely  difficult  to  hold 
the  men  with  the  promises  of  Ijetter  pay  even  though  these 
promises  were  liacked  by  the  government.  Now  that  the 
wage  schedule  has  been  definitely  decided  there  has  been 
a  marked  improvement  in  the  conditions.  Men  who  have 
expressed  the  desire  to  transfer  into  other  departments  are 
now  willing  to  stay  in  the  car  department.  The  old  men 
are  coming  back.  There  is  still,  however,  a  large  amount 
of  work  to  be  done. 

Every  means  must  be  taken  to  keep  the  largest  possible 
number  of  cars  in  service.  Some  roads  are  finding  it  ex- 
j)edicnt  to  send  repair  gangs  to  congested  points  to  make 
the  light  repairs  to  the  cars  in  order  to  get  them  over  the 
road.     In  hump  yards  car  inspectors  going  over  a  string  of 
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cars  are  told  to  make  what  repairs  are  possible.  It  will  re- 
quire the  ingenuity  of  our  ablest  car  men  successfully  to 
cope  with  the  situation.  The  greatest  amount  of  publicity 
should  be  given  to  methods  now  used  to  reduce  the  number 
of  bad  order  cars.  We  shall  welcome  suggestions  from  any 
of  our  readers  in  regard  to  this  work  in  order  that  we  may 
pass  them  along  for  the  benefit  of  others. 


work  rates,  and  should  at  the  same  time  see  to  it  that  the 
matter  is  handled  in  such  a  way  that  the  men  will  have 
explicit  confidence  in  the  schedules  and  know  that,  regard- 
less of  how  much  they  earn,  the  piecework  prices  will  not  be 
cut,  there  is  no  question  but  that  a  material  increase  in  shop 
production  will  be  obtained. 


How  Can  ^^^  Traveling  Engineers  will  meet  in 

_       ,.      T^    ■  Chicago    to    hold    their    26th    annual 

Traveling  Engineers  ^^.         ^,  .  ,,         rr, 

convention  this  month.      Ihe  associa- 

Help  Win  the  War  jj^^  ^^^^  j^g^j^  authorized  by  the  Rail- 
road Administration  to  hold  this  meeting  because  of  the 
realization  that  the  traveling  engineer,  or  road  foreman  of 
engines,  has  a  ver}'  important  part  to  play  in  the  successful 
operation  of  our  complex  transportation  system.  The  work 
of  the  traveling  engineer  throws  him  into  intimate  contact 
with  the  men  who  drive  the  trains,  the  men  in  whose  charge 
is  placed  a  machine  worth  anywhere  from  $50,000  to 
$100,000  and  which  consumes  a  great  amount  of  coal; 
with  the  men  whose  duty  it  is  to  haul  the  munitions  and 
supplies  to  the  seaboard  for  shipment.  In  his  daily  contact 
with  the  enginemen  and  firemen  the  traveling  engineer  can, 
by  careful  coaching  and  instruction,  exert  a  strong  influence 
which  will  help  greatly  towards  winning  the  war.  He  should 
infuse  his  enthusiasm  and  patriotism  into  the  engine  crews. 
He  should  make  them  realize  how  necessary  it  is  to  save  fuel; 
how,  because  of  the  difficulty  to  get  sufficient  men  properly 
to  maintain  the  power,  it  should  be  handled  carefully;  he 
should  show  them  what  an  important  part  they  are  playing 
in  the  prosecution  of  the  war,  and  carry  the  message  of  his 
superior  officers  to  the  men  on  the  firing  line  in  such  a 
manner  that  they  will  willingly  and  cheerfully  respond 
to  the  demands  made  upon  them.  The  traveling  engineer 
has  a  greater  opportunity  than  he  ever  had  before  and  under 
existing  conditions,  with  a  shortage  of  fuel  and  material, 
his  position  is  of  exceptional  importance.  Problems  concern- 
ing the  new  conditions  at  the  convention  will  be  discussed  and 
the  lessons  there  learned  should  be  carried  home  and  used 
to  good  advantage. 


The  Wage  Increase     ^^    was    rather    surprising    to    observe 
.  how    badly    the    matter    of    increasi>d 

wages  to  the  shop  foremen  was  handled 
Supervising  Foremen    j^    jj^^    ^.^^^^^    ^^g^    revision.       Gang 

leaders  were  granted  five  cents  an  hour  above  the  work- 
men under  their  employ  which  is,  of  course,  a  splendid  way 
of  handling  that  particular  class  of  men.  The  foremen  of 
higher  grades,  however,  were  granted  an  increase  of  $40 
a  month.  This  was  manifestly  unfair  inasmuch  as  many 
roads  have  postponed  granting  the  foremen  increases  until 
definite  action  was  taken  by  the  Railroad  Administration. 
Other  roads  have  advanced  the  foremen  with  the  men.  Thus 
adding  $40  to  the  existing  salar}'  of  all  foremen  still  main- 
tains an  unjust  inequality.  It  is  understood  that  this  matter 
is  still  under  consideration,  and  it  is  hoped  that  some  uni- 
formity of  wage  will  be  adopted  and  that  the  men  in  the 
supervising  positions  will  be  paid  enough  to  hold  them  in 
that  capacity  and  to  keep  them  satisfied.  With  a  weakened 
organization  due  to  the  high  turnover  of  the  shop  forces, 
the  need  of  efficient  and  competent  supervision  was  never 
more  greatly  needed  than  it  is  today. 


Effect  of  the  Wage     While   supplement    No.    4   to   general 

J  order  No.   27,  has  granted  a  generous 

increase  in  wages  to  railway  shopmen 

on  Piecework  f^j.  ^^^  purpose  of  attracting  workmen 

to  the  railway  field  in  the  hope  of  increasing  the  output  of 

the  shops,  it  has,  by  the  manner  in  which  these  increases 

have   been   awarded,   practically   eliminated   piecework   and 

with  it  the  incentive  for  the  men  individually,  to  increase 

their  output.    By  not  increasing  piecework  rates  in  proportion 

to  the   day  work   rates   and   by  guaranteeing   a  minimum 

hourly  rate  of  68  and  58  cents  to  the  men  in  the  shops,  the 

piecework  prices  are  now  so  low,  comparatively  speaking, 

that  but  few  men  will  desire  to  continue  to  work  under  that 

system. 

On  a  number  of  railroads  piecework,  or  some  sort 
of  bonus  system  has  been  developed  to  a  high  degree,  re- 
sulting in  greatly  increased  output.  It  has  been  stated  that 
a  piecework  shop  will  turn  out  .S.S  per  cent  more  work  than 
a  straight  day-work  shop.  With  the  incentive  removed  for 
the  men  to  work  under  the  piecework  system,  it  is  evident 
that  some  of  the  beneficial  effects  anticipated  l)y  the  wage 
increase  will  be  nullified.  Those  to  whom  the  advantages 
of  piecework  have  been  demonstrated  practically  should 
bring  pressure  to  bear  on  the  Railroad  Administration  for 
the  sake  of  increased  shop  output  and  greater  efficiency  per 
man. 

If  the  Railroad  Administration  should  decide  to  perpetuate 
the  piecework  system  by  granting  an  increase  in  the  piece- 


Increase  in  Wages      To   those   of    the    railway    shop    em- 

j^j.  jj  ployees  who  have  had   sufficient  con- 

fidence  in  the  promises  of  the  Railroad 

Railway  Shopmen  Admini.stration  regarding  the  increase 
in  wages  to  remain  in  railway  service,  supplement  No.  4  of 
general  order  No.  27  must  be  received  with  a  great  deal  of 
satisfaction.  A  minimum  of  58  cents  an  hour  for  the 
experienced  carmen,  and  68  cents  for  the  experienced  loco- 
motive mechanics  should  fully  satisfy  these  men.  The  man- 
ner in  which  these  increases  have  been  applied  to  the  em- 
ployees below  the  most  experienced  grades  is  considered 
entirely  fair.  These  men  are  not  only  paid  well,  but  are 
given  some  incentive  for  remaining  in  the  employ  of  the 
railroads  by  being  promised  an  increase  for  every  year,  up 
to  four  years,  they  remain  in  the  railroad's  employ. 

To  those  who  have  remained  with  the  railroads  since  the 
beginning  of  the  year,  a  large  bonus  in  the  form  of  back 
pay  is  due.  To  some  men,  particularly  those  in  the  car 
department,  this  bonus  will  amount  to  a  great  deal.  Take 
a  car  inspector,  for  instance,  who  has  been  working  at  the 
rate  of  35  cents  an  hour  straight  time;  in  a  thirty-day  month, 
working  12  hours  a  day,  he  would  receive  $126.  With  time 
and  a  half  for  overtime  over  eight  hours,  and  for  Sunday, 
at  the  new  rate  of  58  cents  an  hour  this  same  man  will  now 
receive  $252.88 — an  increase  of  one  hundred  per  cent.  Fur- 
ther, this  same  inspector  will  receive  over  $1,000  back  pay, 
including  the  month  of  August.  This,  perhaps,  represents 
the  greatest  increa.se  to  any  of  the  men  affected.  There  is, 
perhaps,  no  other  employee  in  the  mechanical  department 
that  is  deserving  of  as  much  consideration.  The  Railway 
Mechanical  Engineer  has  always  contended  that  the  car  in- 
spector has  been  greatly  underpaid.  The  wages  of  the  shop- 
men on  the  locomotive  side  have  of  necessity  been  increased 
from  time  to  time  in  order  to  hold  men,  and  while  the  new 
rates  represent  very  nearly  one  hundred  per  cent  increase 
over  those  in  effect  three  or  four  years  ago,  the  net  change 
from  the  conditions  as  they  existed  the  early  part  of  this 
year,  will  only  be  alumt  30  ])er  cent. 

The  question  which  naturally  arises  in  the  minds  of  the 
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:;li,)p  supervisors  and  of  the  railway  mechanical  department 
ofticers,  is — What  will  be  the  effect  of  this  increase  on  shop 
output?  Of  course  a  larger  number  of  men  will  be  at- 
tracted to  railway  work.  But  will  they  work  full  time? 
There  are  some  classes  of  men  who  cannot  stand  prosperity — 
nor  a  bank  account.  When  they  have  plenty  of  free  money 
on  hand  they  feel  uneasy  until  it  is  spent.  It  is  this  class 
that  must  be  carefully  watched  if  the  desired  effect  of  the 
increase — namely,  to  increase  the  output  of  the  shops  by 
attracting  more  expert  labor — is  not  to  be  neutralized.  It 
will  take  considerable  missionary  work  on  the  part  of  the 
«u|>ervising  officers  to  keep  these  men  on  the  job.  The  fore- 
men {particularly  should  co-operate  in  this  work. 

There  are  plenty  of  ways  in  which  this  extra  money  can 
be  spent  to  good  advantage.  There  is  no  better  invest- 
ment for  the  workman  than  the  purchase  of  government 
A\ar  Saving  Stamps,  or  Liberty  Loan  Bonds.  The  fourth 
loan,  for  the  largest  amount  yet  requested  by  the  govern- 
ment, is  soon  to  be  floated.  The  men  should  be  encouraged 
to  hold  on  to  the  surplus  funds  until  the  opportunity  comes 
for  subscribing  to  that  loan.  If  the  workmen  of  their  own 
volition  do  not  remain  at  work,  there  is  the  danger  of  con- 
scription of  labor  which  the  public  will  demand  if  the 
men  attempt  to  take  advantage  of  their  strategic  position 
and  slight  the  work.  This  none  of  us  want  and  if  ever\- 
man  will  keep  liefore  him  President  Wilson's  Labor  Day 
address  and  bring  himself  to  believe,  as  he  rightfully  should, 
that  this  war  is  his  war  there  should  be  no  occasion  for  any 
sudi  measures. 


NEW   BOOKS 

Proceedings  of  the  Air  Brake  Association. — Edited  by  F.  M.  Xellis,  secre- 
tary. 275  pages.  65^  in.  by  BYz  in.,  illustrated,  bound  in  cloth.  Pub- 
lished by  the  association,    165   Broadway,   New   York. 

This  book  contains  the  proceedings  of  the  twenty-fifth  annual 
convention  of  the  Air  Brake  Association  which  was  held  at 
Cleveland,  Ohio,  May  7  to  9,  1918.  The  subjects  discussed 
at  this  meeting  were  slack  action  in  long  passenger  trains; 
the  safe  life  of  an  air  brake  hose;  the  best  methods  of  pre- 
paring air  brakes  at  terminals  to  avoid  train  shocks  and 
break-in-twos ;  8J/2-in.  cross-compound  ccmipressor  main- 
tenance; the  feed  valve — its  operation  and  maintenance;  M. 
C.  B.  brake  stenciling  for  cleaning,  etc. ;  and  changes  in  rec- 
ommended practice. 


Good  Illumination 

Promotes 

Shop  Efficiency 


In  a  recent  article  a  representative 
of  an  accident  insurance  company  esti- 
mated that  twenty-five  per  cent  of  all 
the  accidents  occurring  in  and  about 
industrial  plants  in  the  United  States  were  due  to  poor  light- 
ing. It  has  also  been  estimated  that  the  entire  cost  of  ade- 
quately lighting  all  the  industries  of  this  country  would  be 
less  than  the  yearly  cost  of  accidents  now  occurring  due  to 
poor  illumination.  As  a  safety  measure  alone  good  lighting 
is  economical.  There  are  other  reasons  why  railroad  shops 
should  have  efficient  illuminating  systems.  During  the 
winter  the  shops  operate  a  large  part  of  the  time  by  artificial 
light,  and  unless  proper  illumination  is  furnished  the  output 
will  be  far  below  that  secured  when  working  by  natural 
light.  The  extent  to  which  lighting  affects  production  is 
:'hown  b}-  the  case  of  a  large  factory  in  which  individual 
incandescent  lamps  were  replaced  by  a  system  of  general 
illumination.  The  output  per  man  increased  sixteen  per 
cent,  which  was  attributed  solely  to  the  change  in  the  light- 
ing system. 

.\n  inspection  of  a  few  typical  railroad  shops  will  make 
it  evident  that  most  of  the  lighting  installations  were  made 
with  great  regard  for  saving  electricity,  but  with  little  thought 
of  the  effect  of  lighting  on  shop  efficiency.  The  ordinary 
drop  light,  even  when  properly  maintained,  provides  poor 
illumination.  If  a  film  of  grease  is  allowed  to  accumulate 
on  the  globes  the  efficiency  is  reduced  forty  or  fifty  per  cent. 
A  good  lighting  system  should  provide  even  distribution  of 
light  of  the  proper  intensity,  varying  with  the  nature  of 
the  work.  The  light  should  not  flicker  and  there  should  be 
no  brilliant  source  of  light  within  the  field  of  vision.  Local- 
ized lighting  is  unsatisfactory  except  as  a  supplement  to 
general  illumination. 

By  comparison  with  the  cost  of  wages  the  expense  of  ade- 
quate lighting  is  almost  negligible.  The  cost  of  current  for 
this  purpose  amounts  to  only  about  one  per  cent  of  the  labor 
'ost.  A  saving  of  two  to  five  minutes  time  per  day  for  each 
worker  will  more  than  pay  the  cost  of  the  installation.  Under 
those  conditions  there  are  many  shops  and  roundhouses  where 
miproved  lighting  systems  will  bring  large  returns. 


The  Calorific  Value  of  Fuels.  By  Herman  Poole.  V.  C.  S.,  third  edition, 
rewritten  by  Robert  Thurston  Kent,  M.  E.  267  pages,  illustrated,  6  in. 
by  9]/i  in.,  bound  in  cloth.  Published  by  John  Wiley  &  Sons,  Inc., 
432    Fourth    avenue,    New    York.      Price   $3    ntt. 

This  book,  while  based  on  the  second  edition  of  the  late 
Mr.  Poole's  work  which  was  published  in  1900,  has  been 
practically  rewritten  to  incorporate  the  latest  researches  not 
only  on  coal,  but  on  fuels  which  to  a  great  extent  have  re- 
placed or  supplemented  coal.  Revision  has  l)een  made  of 
some  of  the  work  of  investigators  which  was  published  in 
the  first  edition  and  which  now  is  generally  discredited.  It 
has  been  prepared  to  cover  every  industry-  which  uses  fuel. 

It  contains  five  chapters  on  the  various  methods  of 
measuring  the  calorific  value  of  fuel.  Three  chapters  are 
given  to  the  discussion  of  all  kinds  of  solid  fuels,  liquid 
fuels  and  gaseous  fuels.  One  chapter  contains  a  discussion 
on  the  combustion  of  coal,  one  on  the  calorific  power  of 
coal  burned  under  a  steam  boiler  and  another  on  the  analysis 
and  measurement  of  the  products  of  combustion.  An  appen- 
dix is  added,  in  which  are  included  the  A.  S.  M.  E.  boiler 
test  code  and  tables  of  interest  in  the  study  of  fuels.  The 
book  is  well  illustrated,  and  Mr.  Kent  in  his  revision  has 
availed  himself  of  the  latest  studies  made  of  this  subject. 


Lubricating  Engineer's  Handbook.  By  John  Rome  Battle.  6  in.  by  9  in- 
333  pages,  bound  in  cloth.  Published  by  J.  D.  Lippincott  Company, 
Philadelphia,   Pa.      Price  $4  net. 

This  book  has  been  compiled  from  notes  and  data  collected 
by  the  author  during  a  long  period  of  engineering  ser\'ice  in 
the  oil  business.     It  covers  the  whole  subject  of  lubrication 
and   the  special   requirements  of  various   conditions   under 
which  lubricants  are  required  to  perform  their  function.    The 
subject  matter  has  been  arranged  in  five  parts.     Part  I  deals 
with  the  theory  of  friction  and  lubrication,  and  contains  a 
brief  sketch  of  the  origin  and  history-  of  petroleum.     The 
manufacture  of  lubricants  and  grease  and  the  methods  of 
testing   lubricants   are   also  described.     Part   II  contains  a 
miscellaneous  collection  of  data  most  of  which  will  be  found 
useful   in   making  calculations   involving  the  volumes   and 
weights  of  lubricants.     Chapters  are  also  devoted  to  brief 
descriptions  of  various  mechanical  processes  and  classes  of 
power  machinery  in  which  lubrication  is  required.     The  six 
chapters  of  Part  III  are  devoted  to  an  elementar>'  discussion 
of  the  various  types  of  bearings  and  methods  of  lubrication, 
including  descriptions  of  lubricating  equipment  and  oil  house 
methods,  and  closing  with  a  chapter  on  the  uses  of  the  steam 
indicator.     Part  IV  contains  21  chapters,  each  of  which  deals 
with  the  lubricating  problems  of  a  specific  type  of  machinery 
or  prime  mover,  such  as  air  compressors,  automobiles,  inter- 
nal combustion  engines,  motors  and  dynamos,  railwav  loco- 
motives and   cars,  hydro-electric  equipment,   etc.     Cost  of 
lubricants   and   their   specifications  are  treated   in   Part  V. 
The  book  is  well  illustrated  and.  while  the  title  is  somewhat 
misleading  in  that  the  arrangement,  size  and  binding  are 
not  of  the  usual   handbook  type,   it   is  proliably  the  most 
comprehensive  collection  of  thoroughly  practical  data  avail- 
able on  the  subject  of  lubrication. 
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SAVE    THE    RUBBER    GASKETS 

OsAWATOMiE.    Kan. 

To  THE  Editor: 

I  have  read  with  much  interest  the  article  by  Mr.  Miller 
on  the  prevention  of  waste  vs.  reclamation  of  scrap  which 
was  pul)lished  in  the  August  issue  of  the  Railway  Mechanical 
Engineer,  on  page  407.  It  made  me  think  of  the  manner 
in  which  air  hose  gaskets  are  being  wasted.  With  the  high 
cost  of  and  scarcity  of  rubber,  it  is  a  shame  the  way  the 
car  and  locomotive  inspectors  throw  the  old  gaskets  away 
when  replaced.  In  every  switching  yard  I  have  been  in  I 
have  seen  rubber  gaskets  lying  around  on  the  ground.  I 
believe  this  should  be  stopped.  Inspectors  should  be  required 
to  turn  them  in  at  the  end  of  their  inspection  trips.  A  visit 
to  anv  vard  will  show  vou  just  how  much  this  amounts  to. 

C.    J.    RuHL.'kXD. 


DON'T  REDUCE  WASHOUT  TIME 
TOO   MUCH 

Transcona,   Man. 

To  THE  Editor: 

In  his  article,  entitled  "Reducing  the  Time  to  Turn  Locch 
motives,"  which  appears  in  your  February  number,  T.  T. 
Ryan  says  that:  "With  a  proper  hot  water  washing  plant 
the  boiler  should  be  washed  and  made  hot  in  four  hours." 
I  do  not  consider  that  it  is  possible  to  save  as  much  time 
in  washing  out  boilers  as  this  statement  indicates. 

The  average  locomotive  in  bad  water  districts  will  have 
from  35  to  45  washout  plugs,  and  possibly  hand  hole  plates 
in  addition.  For  a  thorough  washout,  these  plugs  should 
be  removed,  and  when  you  consider  that  it  is  impossible 
to  get  men  to  work  with  washout  water  which  is  much  over 
140  deg.  F.,  and  that  the  temperature  of  the  boiler  when 
it  comes  into  the  roundhouse  is  300  deg.  or  over,  you  will 
acknowledge,  I  think,  that  four  hours,  even  with  a  first- 
class  hot  water  washout  system,  is  too  short  a  time  for  wash- 
ing out  and  lighting  up  an  engine.  Even  if  the  washout 
part  of  the  work  were  prop)erly  done,  the  cooling  and  heat- 
ing of  the  boiler  would  be  altogether  too  rapid,  especially 
with  the  large  amount  of  welding  which  we  now  have  in  fire 
boxes.  C.  E.  Brooks, 

S«i)t.  Motive  Power,  Grand  Trunk  Pacific. 


T.   W.   GIVES    SOME    ADVICE 

(With  Apologies  To  Wallace  Irwin) 

X  A  Lake  Michigan   Port 

Hon.  Editor: 

I  have  experience  quite  an  exhilaration  recent  which  I 
assume  to  recite  for  your  delectivity.  I  were  idle  hunting 
cooties  while  sitting  in  lobby  of  Whitestone  Hotel  (this  are 
place  where  I  board  when  in  this  city)  when  I  receive  mes- 
sage (collect)  from  friend  secretary  of  a  Local  41144  to  come 
quick  as  he  have  discover  case. 

Next  evening  find  me  in  northern  (delete)  town  at  leading 
hotel  while  await  arrival  of  friend  with  sensation.  He  appear 
soon  and  express  concern  to  have  me  ride  with  him  next  day 
to  this  city  on  his  regular  engine.  Next  morning  I  are  all 
equipt  with  overalls,  smoke  helmet  and  gogles  to  endure 
trouble,  as  I  surmise  this  are  to  be  no  joy  ride.  I  board  hog 
ai  i  esconce  my  person  behind  engineman  with  eyes  and  ears 
alei  •  for  danger.  I  think  we  have  about  5^2  mile  of  cars 
ind  late  model  full  crew  combination  sleeping,  dining  and 
ciub    ar  caboose.     We  start  in  on  one  side,  other  side  follow 


soon.  First  thing  I  perceive  is  that  this  are  new  kind  of 
cylinder  arrangement  as  she  have  five  exhaust  in  one  cycle. 
Sec'y  explain  this  by  saying  rings  gone  one  side  which  re- 
sults in  two  half  notes  instead  of  one  whole  note.  I  are 
unable  to  reply  further  intelligible  so  ask  why  we  are  favored 
with  decisive  drop  each  revolution.  Explanation  are  to-wit 
verbatum — "Those  flat  spots  were  accumulate  by  extra  crew 
which  come  half  way  down  hill,  all  wheels  lock  on  san<l. 
They  ain't  bad,  however,  as  I  are  able  to  roll  them  out  in 
three  round  trip  easy."  I  volunteer  soft  that  it  are  gocd 
job  for  dentist.  Next  thing  I  remark  were  when  drifting 
down  long  slope  and  using  air  brake  gradual.  The  motion 
are  like  starting  Ford  on  cold  morning  when  about  half 
machinery  missing  or  riding  camel  with  long  wheel  basi-. 
Engineer  admit  with  reluctance  that  wedge  can  no  more  I)e 
set  up  without  applying  liner. 

One  more  idiosyncrasy  happen  when  we  turn  comers.  Tlie 
locomotive  keep  on  straight  line  while  wheels  turn  on  rail. 
After  a  period,  front  end  swing  over  while  tail  go  over  in 
l)ig  jump.  I  inquire  how  much  lateral  exist  and  friend  blush 
while  acknowledge  2  in.  ahead,  15  j  in.  on  all  drivers  and 
2]/4  in.  on  trailer.  The  reason  for  excess  behind  are  account 
hub  liner  drop  off  each  side  last  trip. 

'i'his  lateral  accomplish  following  result.  As  we  make  a 
turn  once  she  do  not  seem  able  to  follow  rail  except  all  of  a 
sudden.  At  this  instant  I  alight  in  full  crews  lap  while 
engineer  land  at  my  feet  on  shak|r  post.  He  immediate 
climl)  back  to  regular  position,  ai«l  apologize  to  me  with 
subdued  eyes.  At  invitation  I  return  to  his  seat  box  with 
strong  resolution  about  "joy-ride"  on  antiquate  r.r. 

Soon  after  we  arrive  at  junction  and  are  prepare  to  go 
through  at  40  mile  per  hour.  Assuming  we  take  straight 
track  I  feel  secure.  However,  engine  suddenly  careen  fierce 
and  take  turn-out.  At  same  second  I.  C.  C.  detector  con- 
sume six  feet  between  deck  and  bottom  step  and  are  prepare 
to  unload  on  windward  side  when  engineer  grab  him  by  top 
of  head  and  order  him  return  to  cab.  I  return  with  clenched 
fist  and  eyes  ablaze  to  inquire  what  he  mean  by  taking  turn- 
out at  high  speed.  All  wheels  on  this  side  are  by  now  return 
to  rail.  He  grin  effusive  and  acknowledge  ignorance  on 
subject.  He  explain  that  he  go  in  some  time  one  way  and 
some  time  other,  and  that  he  propose  this  time  to  go  straight 
ahead,  but  tower  man  decide  different  and  throw  him  on 
cut-off.  He  say,  of  course  it  are  not  assume  to  go  round 
there  40  m.p.h.  but  that  since  it  are  happen,  he  realize  how 
much  better  engine  ride.  He  explain  that  all  lateral  have 
remove  to  one  side,  which  avoid  tail-slap  experience  previous, 
and  make  ride  around  curve  smooth  to  compare.  I  have  re- 
solve to  stand  up  remainder  of  trip  and  alight  when  first  see 
city  car.  We  soon  approach  ship-canal  with  draw-bridge 
pnd  account  l)lock  are  require  to  stop.  I  collect  baggage  and 
set  date  for  eight  o'clock  my  hotel. 

When  friend  secretary  approach  me  at  8  kp.  he  appear 
combination  sheepish  and  serious.  I  resolve  to  do  talking 
and  recite  following: 

"I  have  assume  you  retain  me  in  capacity  friend  instead 
of  Federal  detector,  therefore  my  advice  are  so.  Arrange 
compact  yourself,  fireboy  and  full  crew.  Next  time  you  aj>- 
proach  ship  canal  in  dark  or  fog  with  open  bridge,  see  white 
light,  then  open  wide  on  beast.  Just  before  approach  cruel 
waters,  reverse,  throw  her  over  to  big  hole  and  unload. 
SPl'RLOS  VERSANKT— you  will  have  new  engine  next 
trip  or  new  job.     Good  night." 

Yours  truly, 

TOBESURA  WeXO. 


Comparative  Evaporation-  of  On.,  Coal  and  Gas. — 
According  to  the  United  States  Geological  Survey.  1  lb.  o'" 
oil,  under  favorable  conditions,  will  evaporate  from  14  to  16 
lb.  of  water  from  and  at  212  deg.,  1  lb.  of  coal  will  evaporate 
from  7  to  10  lb.,  and  1  lb.  of  natural  gas,  from  18  to  20  lb. 


Heavy  Standard  Mikado  Locomotive 

Second  Set  of  Locomotives  Built  to  the  Government's 
Specifications  by  the  American  Locomotive  Company 


THE  first  of  the  157  standard  locomotives  of  the  heavy 
Mikado  type  to  be  built  for  the  United  States  Railroad 
Administration  has  been  completed  at  the  Brooks 
works  of  the  American  Locomotive  Company.  The  heavy 
Mikado  type  is  the  second  of  the  standard  types  to  \ye  placed 
in  service,  locomotives  of  the  light  Mikado  type  having  al- 
ready been  built.*  With  the  exception  of  the  light  Mikado 
type,  of  which  575  have  been  ordered,  the  157  engines  of  the 
heavy  Mikado  type  constitute  the  largest  number  of  any  of  the 
other  standard  types  which  have  been  ordered  this  year. 

The  design  of  the  heavy  Mikados,  like  that  of  the  light 
Mikado  type,  adheres  closely  to  well  established  practice  and 
is  conservative  both  in  the  proportions  and  in  the  design  of 
details.     As  far  as  practicable,  interchangeability  of  details 


of  the  type  A  superheaters  with  which  the  engine  is  equipped. 
The  boiler  is  fitted  with  four  3-in.  Cole  safety  valves  and  the 
Chambers  throttle. 

The  firebox  is  the  same  width  as  that  of  the  light  Mikado 
t\pe,  but  an  increase  of  6  in.  in  length  provides  a  great  area 
of  70.8  sq.  ft.  as  compared  with  66.7  sq.  ft.  in  the  light 
Mikado  boiler.  The  firebox  is  fitted  with  a  Security  brick 
arch,  and  the  Shoemaker  fire  door.  The  locc«notive  is  fired 
by  a  Standard  stoker  and  is  fitted  with  the  Franklin  grate 
shaker.  The  ashpan  has  two  center  hoppers,  with  swinging 
drop  bottoms,  both  located  forward  of  the  trailer  axle.  The 
air  opening  below  the  mudring  is  about  5^  j  in.  wide. 

.\  comparison  of  the  boiler  capacity  with  the  cylinder  de- 
mand on  the  basis  of  Cole's  ratios  shows  a  slichtlv  better  than 
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The   Boiler  for  the    U.   S.   Heavy    Mikado   Type   Locomotive. 


has  I)een  maintained  between  the  various  types  and  a  number 
of  those  parts  on  the  light  Mikado  will  be  found  exactly 
duplicated  on  the  heavy  Mikado  type. 

I  he  boilers  are  of  the  conical  wagon  top  type,  with  a  diam- 
fter  of  86  in.  at  the  front  course,  increasing  to  a  maximum 
diameter  of  96  in.  for  the  dome  course.  Comparing  this 
lx)iler  with  that  of  the  light  Mikado  type,  it  will  be  seen  that 
the  tube  sheet  is  set  back  3  in.  farther  from  the  center  line 
of  the  cylinder  saddle  than  in  the  lighter  engine,  and  that  the 
coiiibustion  chamber  is  21  in.  instead  of  24  in.  deep,  the 
length  of  the  tubes  being  19  ft.  in  both  cases.  There  are 
-47  2^ -in.  tubes,  and  forty-five  53"2-in.  flues  for  the  units 

..  ,  '  '"■  a  description  of  the  United  States  Railroad  Administration  standard 
''8nt  Mikado  type  locomotive  see  tte  Riilwav  Merkr^icU  'Engineer,  for 
Aug  St.  page  436. 


100  per  cent  boiler,  both  in  heating  surface  and  grate  area. 
The  frame  construction  compares  very  closely  with  that 
of  the  light  Mikado  type  locomcl.ve.  The  main  frames  are 
of  cast  steel,  6  in.  wide,  and  include  single  integral  front 
rails.  Over  the  pedestals  the  top  rail  has  a  depth  of  6>:i  in., 
while  the  lightest  section  between  the  pedestals  is  5^4  in.  in 
depth,  these  being  one-eighth  inch  thicker  than  similar  sec- 
tions of  the  light  Mikado  frames.  Over  the  binders  the 
lower  rails  are  45^  in.  deep,  and  have  a  minimum  section 
4'><  in.  deep.  Under  the  cylinders  the  frames  are  of  slab 
section  6  in.  wide  by  10>4  in.  deep.  .\t  the  front  ends  where 
the  front  deck  casting  is  attached  the  section  is  reduced  to  a 
depth  of  10  in.  by  3^<^  in.  in  thickness.  The  wheel  spacing 
of  both  types  is  identical,  as  is  also  the  distance  between  the 
center  of  the  c}linder  saddle  and  the  first  pair  of  drivers  and 


491 


492 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  9 


t 

-n 

It- 

u. 

If 

^w 


llIKy 


JSBI 


^ 


> 

o 

E 
o 
u 
o 


a 

I- 
o 

TJ 

n 


> 
n 

V 

X 

■o 
u 
« 

■o 


<0 

IS 

C 
3 


C 

u 
» 
(0 


o 
(. 

o 

■o 
c 
n 

c 
o 

n 

> 

Ui 


September,  1918 


RAILWAY    MECHANICAL    ENGINEER 


495 


tjfiat  between  the  center  lines  of  the  rear  drivers  and  the  trail- 
ing truck  axle.  The  trailer  frames  are  separate  steel  cast- 
ings, each  of  which  is  attached  to  one  of  the  main  frames 
v;ith  fourteen  lj4-in.  bolts,  the  joint  being  the  same  as  that 
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Sections  Through  the  Combustion  Chamber  and   Firebox 

employed  on  the  light  Mikado  type  locomotives.    At  the  rear 
end  the  trailer  frames  are  bolted  to  the  rear  deck  casting. 

The  frame  bracing  of  the  two  types  is  practically  identical. 
It  consists  of  vertical  crossties  bolted  to  the  front  legs  of  the 


lower  frame  rails  just  back  of  the  cylinders,  and  in  which 
is  also  included  the  radius  bar  pivot  for  the  front  engine 
truck  and  the  driver  brake  fulcrum.  Cast  steel  driving 
Ijoxes  of  straightforward  design,  fitted  with  grease  cellars,  are 
used  throughout.  With  the  exception  of  those  for  the  main 
axle,  the  boxes  and  axles  are  all  interchangeable  with  those 
used  on  the  light  Mikado  t}pe  locomotive,  the  journals  Ijeing 
10  in.  in  diameter  by  13  in.  in  length.  The  main  journals 
are  12  in.  in  diameter  by  13  in.  in  length,  or  1  in.  larger 
in  diameter  than  those  of  the  lighter  locomotive.  The  driv- 
ing wheels  are  fitted  with  brass  hub  liners. 

With  the  exception  of  the  springs,  which  are  heavier  for 
the  heavy  Mikado  type,  the  Economy  constant  resistant  en- 
gine trucks  are  interchangeable  on  the  two  types.  The  heavy 
Mikado  type  is  fitted  with  Cole-Scoville  trailer  trucks. 

Gun  iron  bushings  are  fitted  in  the  cylinders  and  valve 
chambers  and  the  packing  rings  are  of  the  same  material. 
The  steel  pistons  are  of  single  plate  sections  to  which  are 
bolted  gun  iron  wearing  shoes.  The  details  of  the  valve 
motion  follow  very  closely  those  of  the  light  Mikado  typ>e, 
the  same  piston  valve  and  link  being  used  in  both  cases. 
The  valve  chamber  heads  are  also  interchangeable.  With 
the  exception  of  the  slight  difference  in  the  clearance  for  the 
front  end  of  the  main  rod  and  crosshead  pin  the  crosshead 
body  is  identical  on  both  types.  The  wearing  shoes,  which 
are  of  Hunt-Spiller  gun  iron,  differ  in  dimensions  on  the 
locomotives,  but  are  of  the  same  general  style.  The  valve 
gear  is  of  the  Walschaert  type  and  is  fitted  with  the  Lewis 
power  reverse  gear.  Paxton-^Iitchell  packing  is  used  for  the 
piston  rods  and  valve  stems. 

The  standard  10,000-gal.  tender  which  is  used  with  the 
heavy  Mikado  type  is  identical  with  that  in  use  with  the  light 
Mikados,  and  will  also  be  used  on  several  other  of  the  stand- 
ard types.  The  design  of  this  tender  was  briefly  outlined 
in  the  description  of  the  light  Mikado  type  locomotive.  It  is 
carried  on  four-wheel  trucks  with  6-in.  by  11 -in.  journals, 
and  among  the  specialties  with  which  these  trucks  are  fitted 
it  may  be  of  interest  to  note  that  the  brakebeams  are  carried 
on  the  Creco  three-point  support  and  that  Woods  side  bear- 
ings are  used. 

The  main  rods  are  of  heavy  channel  section  and  differ  in 


HI 

Maln  Rod  for  the  Government's  Standard  Heavy  Mikado  Locomotive 


forward  driving  wheel  pedestals  and  to  the  rear  pedestals 
of  the  second  and  third  pairs  of  drivers;  and  deck  braces 
applied  to  the  top  rails  between  the  first  and  second  and  the 
third  and  fourth  pairs  of  drivers.  The  forward  vertical 
brace  includes  a  diagonal  extension  which  is  bolted  to  the 


but  verj-  few  dimensions  from  those  of  the  standard  light 
Mikado.  The  stub  ends  are  of  the  strap  type  with  removable 
crank  pin  brasses. 

The  specialties  with  which  these  locomotives  are  fitted  in- 
clude Everlasting  blowoff  valves,  Ashcroft  gages,  the  Detroit 
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six-feed  lubricator.  Hancock  No.  11  non-lifting  injectors, 
Barco  flexible  connections  between  the  engine  and  tender,  the 
]i;irco  blower  fitting.  Sargent  quick-acting  blower  valves,  and 
the  Radial  buffer  and  Unit  safety  bar  between  the  engine  and 
tender.  The  following  are  the  principal  data  and  dimensions 
•of  these  locomotives: 

(iciii'ial  Pitta 

•i'tSige    4    ft.    8'^   in. 

Service     •  •.I'«'e'8''t 

p„ei  Bit.    coal 

Tractive'  effort  ' 60-000  lb. 


<  -5i->^-,0un  Iron 


A  .Rolled  Steel  or  Cast  SteeJ 


-  Taperf  ,n  IB"  Taperl'in l?\ 


Pistons  for  the   U.   S.   Standard    Heavy    Mikado   Locomotive. 

Weight  in  working  o'.'.er \-}J^^  Ik' 

Weight   on   drivers -12'°^    ,"• 

Weieht   on  leading  truck r?-^}^    u' 

Weight    on    trailing    t.  uck io-'nnn  u,' 

Weigl  '  ot  enume  ami  tender  in  working  order 4S)/.uuu  in. 

Wheel    base,    driving 16  ft.  9  in. 

Wheel  base,  total.... , ■■i^.  ft-  j  m. 

Wheel    base,    engine    .in.l    teni'.er '. 71    it.    9/i    in. 

Ratios 

Weight   on  drivers    -H    tractive   effort 4.0 

Total  weight  -h-   tractive  effort ••••• ■•^•\ 

Tractive  effort   X   diaiii.  drivers   -^   equivalent  heating  surface   "x"'-: 

Equivalent   heating   ^urfpce'    -:     gr.ite   area 81.7 

FireKix  heating  surface   -f-   equivalent  heating  surface,'  per  cent 5.5 


■!m^ 


^,—,*-  -* 


36" > 

Oun  Iron  -^ 


-/><-^'  — /| 


'  ^'^\>Fi<-5,r-^^ 


:0::C|:  OlO, 


Crosshead  for  the  U.  S.  Standard   Mikado  Locomotive. 

Weiglit  on   drivers   -H    e'luivaleiit   heating  surface* 41.5 

Total   weight     -    equivalent  heating  surface* 56.2 

\olunie   both   cvlindtrs 21.2   cu.   ft. 

Equivalent   lier.ting   sirface'     -;-    val.   cylimlers 272.9 

Grate  area    -:-    vol.  cylinders 3.3 

Cyli'-'iicrs 

Kind Simple 

Diameter  and  stroke l"!  in.  by  i2.  in. 

]'al'  rs 

Kin.i     Piston 

Diameter     '^   !"• 

Clreat'-'^t    travel    "  in. 

Outside    lap     \%   j". 

1  nsid«?   clearance    0  in. 

Lead   in   full   gear 3/16  in. 


Wheels 

Driving,   diameter   over   tires _ 63  in. 

I)riving  journals,   main,   diameter   and   length 12  in.  by   13  in. 

Driving   journals,   others,   diameter  and   length 10  in.  by   13  in. 

1-^nginc    truck    wheels,    diameter 33  in. 

Kngine    truck,    journals (tVi   in.  by   12  in. 

Trailing  truck  wheels,  diameter 43  in. 

Trailing  truck,  journals 9  in.   by   14  ft. 

Boiler 

.Style    Con.    wagon    top 

Working   pressure 190   lb.    per   sq.    in. 

( )utsii!e  di.imeter  of  first  ring 86  in. 

Firebox,    Icngtli    an<l    width UO''^   in.  by  84  Vi    in. 

Firebox  plates,  thickness Sides,  b'ck  rnd  crown,  fg  in.;  tube.  54  in. 

I'irebox,   water  spare Sides  and  back,   5   in.:    fr.int,  6   in. 

Tubes,   number   anil   i  t:tside  diameter ^.  .247 — 254   in. 

Flues,   number  and  outside  diameter • 45 — 554   in. 

Tubes  and  flues,  length 19  ft. 

Heating   surface,   tubes   and    flues 3,978  sq.   ft. 

Heating   surface,   firebox,    including  arch   'ubcs 319   sq.    ft. 

Heating    surface,    total 4,297  sq.   ft. 

Superheater    heating   surface 993  sq.   ft. 

Equivalent  heating  sui  face* 5.787   sq.  ft. 

r.rate    area    70.8  sq.  ft. 

Tender 

Tank      Water   bottom 

Frame      Cast   steel 

Weight     1  "2," 


!,000 


Wheels,    diameter    33  in. 

Journals,  diameter  and  length 6  in.  by  11  in. 

Water  capacitv    10,000  gal. 

Coal    capacitv    16  tons 


•Equivalent    heating    surface    —     total    evaporative    heating   surface    -|-    1.5 
titnes  the  superheating  surface. 


INTERESTING  NEWS  FROM  THE  RAIL- 
ROAD ADMINISTRATION 

The  Mechanical  Department  of  the  Division  of  Operation 
has  announced  the  following  promotions:  John  F.  Tatum 
has  been  appointed  general  supervisor  of  car  repairs;  F.  P. 
Pfahler,  who  has  hitherto  borne  the  title  of  mechanical  en- 
gineer, has  been  made  chief  mechanical  engineer;  John  Mc- 
Manamy  and  George  N.  De  Guire,  assistant  supervisors  of 
equipment,  have  I>een  made,  respectively,  general  supervisor 
of  equipment,  west,  and  general  supervisor  of  equipment, 
east.  The  appointments  were  all  effective  August  3  and  all 
the  appointees  will  have  headquarters  at  Washington. 

LOCOMOTIVE    SITU.ATION 

The  requirements  of  our  armies  in  France,  including  the 
order  placed  during  the  month  with  the  Baldwin  Locomo- 
tive \\'orks  for  510  additional  80-ton  Consolidation  locomo- 
tives, will  delay  somewhat  the  progress  in  delivery  of  the 
Railroad  Admini.stration's  .standard  locomotives  for  use  on 
this  side  of  the  water,  of  which  1,4.>0  have  been  ordered.  At 
the  same  time  the  Railroad  Administration  is  preparing  to 
take  out  of  service  the  135  similar  locomotives  which  were 
l)uilt  for  our  armies  in  France  and  turned  over  to  eastern 
roads  last  winter.  These  locomotives  will  be  sent  to  the 
Baldwin  Locomotive  Works,  which  built  them,  to  be  put  into 
shape  ready  for  transportation  overseas  at  the  rate  of  five  a 
week  until  the  entire  lot  is  turned  over. 

To  overcome  the  insufficient  building  capacity  the  War 
Industries  Board,  in  conference  with  the  locomotive  builders 
and  officers  of  the  Railroad  Administration,  have  made 
plans  whereby  the  output  of  the  locomotive  shops  will  be 
increased  to  6,000  engines  a  year.  The  output  will  be 
divided  about  half  to  Pershing  and  the  Allies  and  half  to 
the  Railroad  Administration. 

It  is  reported  that  the  mechanical  department  of  the  Rail- 
road Administration  expects  to  compensate  for  the  delay  in 
the  construction  of  the  standard  locomotives  and  the  with- 
drawal of  the  army  locomotives  from  service  here  by  the 
special  efforts  which  it  has  been  making  since  last  winter 
to  rush  the  repair  of  domestic  locomotives.  A  large  number 
of  these  locomotives  are  already  in  shape  and  are  in  white 
lead,  ready  for  next  winter.  Several  of  the  standard  locomo- 
tives have  already  been  delivered. 

STANDARD    CARS 

Progress  on  the  standard  cars  is  considered  favorable. 
The  first  completed  standard  cars  are  expected  to  be  delivered 
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the  first  week  in  September  and  to  continue  regularly  after 
that.  It  is  not  expected  that  the  order  for  cars  recently 
placed  for  the  American  forces  overseas  will  hinder  the 
production  of  the  cars  for  the  Railroad  Administration. 

The  Committee  on  Standards  for  Locomotives  and  Cars, 
of  which  Frank  McManamy  is  chairman,  held  a  meeting 
recently  to  go  over  specifications  for  standard  baggage  &nd 
express  cars  and  coaches.  It  also  examined  plans  cover- 
ing these  types  of  cars  recently  prepared  by  the  builders  and 
presented  through  the  committee  of  the  builders,  of  which 
J.  M.  Hansen  of  the  Standard  Steel  Car  Company  is  chair- 
man. The  specifications  and  drawings  should  be  ready  in 
a  short  time,  after  which  negotiations  will  be  begun  for  their 
purchase.  It  is  not  unlikely  that  two  designs  of  coaches 
may  l)e  considered,  one  for  through  trains  and  one  for 
suburban  service,  although  the  last  will  probably  be  a  later 
development. 

DRAFT  CLASSIFICATION  OF  SKILLED  RAILWAY  MEN 

Provost  Marshal  General  Crowder  has  sent  a  message  to  all 
draft  officials  requesting  reconsideration  of  the  classification 
of  railway  men  in  Class  I.  Reconsideration  is  especially 
asked  in  the  case  of  applicants  employed  as  machinists, 
blacksmiths,  boilermakers,  tin  and  coppersmiths,  pipefitters 
and  helpers  and  apprentices  of  all  of  the  foregoing,  hostlers, 
enginehouse  men,  train  despatchers  and  directors,  teleg- 
raphers, telephoners,  and  block  operators,  locomotive  firemen 
and  helpers,  conductors,  yard  foremen,  brakemen,  track  fore- 
men, telegraph  clerks,  yardmasters  and  assistants,  locomo- 
tive engineers  and  motormen. 

Application  should  l>e  made  by  the  individual  and  filed 
with  the  district  board  or  the  local  board  for  transmission 
to  the  district  board,  asking  reconsideration  of  classification 
on  the  ground  that  the  applicant  is  engaged  in  a  necessary 
industrial  enterprise  as  a  skilled  laborer  especially  fitted  for 
the  work  in  which  he  is  engaged,  or  as  a  highly  specialized 
technical  or  mechanical  expert,  as  the  case  may  be.  In  case 
an  individual  does  not  wish  to  make  application  or  it  is 
impracticable  for  him  to  do  so,  application  may  be  made  by 
the  federal  manager,  general  manager  or  other  representatives 
of  the  Railroad  Administration.  Applications  should  be  sup- 
ported Ijy  affidavits  made  by  representatives  of  the  Rail- 
road .\dministration  preferably  not  below  the  rank  of  divi- 
sion superintendent. 

MISCELL.\NEOUS   ITEMS 

Headlights  for  Switching  Engines. — At  the  meeting  of  the 
Committee  on  Standards  for  Locomotives  and  Cars  which 
was  held  in  Washington  recently  the  question  of  suitable 
headlights  for  switching  locomotives  was  discussed  and  it 
was  unanimously  agreed  by  members  present  that  electric 
headlights  are  more  efficient  and  economical  than  any  other 
type  of  headlight.  The  regional  directors  have,  therefore, 
been  advised  to  express  to  their  federal  managers  the  desire 
that  when  necessary  to  make  changes  in  headlights  on  switch- 
ing engines  to  meet  the  requirements  of  the  law  or  on  ac- 
count of  renewals  they  be  equipped  with  a  headlight  of  the 
incande-scent  type  with  a  turbo-generator  and  the  bulb  of 

suitable  wattage. 

Mechanical  Stokers.  — The  eastern  regional  director  is 
asking  for  the  following  information  from  each  road;  num- 
ber o'f  locomotives  of  45,000  lb.  tractive  power  or  more; 
how  many  are  now  equipped  with  mechanical  stokers;  type 
of  stoker;  what  is  policy  or  recommendation  regarding  the 
application  of  stokers  to  the  balance  of  the  locomotives  of 
above  mentioned  capacity. 

Conserving  Materials.— The  eastern  regional  director  di- 
rects attention  to  the  necessitv  of  reclaiming  as  far  as  prac- 
ticable all  iron  and  steel  parts  and  suggests  that  the  use  of 
oxv-acetylene  and  electric  welding  outfits  should  be  increased 

Transfer   of   Bad    Order    Cars.— The    southern    regional 


director  has  emphasized  the  necessity  for  sending  in  to  the 
regional  director  detailed  information  concerning  cars  that 
are  being  sent  from  one  road  to  another  for  repairs,  in  order 
to  relieve  the  bad  situation  on  various  roads. 


FUEL  CONSERVATION  SECTION 
ACTIVITIES 

The  Fuel  Conservation  Section  of  the  Division  of  Oper- 
ation has  completed  its  organization  and  now  includes  Eugene 
Mc.\uliffe,  as  manager,  and  Major  E.  C.  Schmidt,  assistant 
to  the  manager;  Robert  Collett,  assistant  manager  and  sup»er- 
visor  for  the  eastern  region;  Howard  C.  Woodbridge,  super- 
visor, Allegheny  Region;  Harr}'  Clewer,  supervisor,  Poca- 
hontas Region;  Bernard  J.  Feeney,  supervisor,  Southern 
Region;  Frank  P.  Roesch,  supervisor,  Northwestern  Regicm; 
Leslie  R.  Pyle,  super\isor.  Central  Western  Region,  and 
J.  W.  Hardy,  supervisor.  Southwestern  Region.  The  super- 
visors will  give  special  attention  to  the  conser^•ation  of  fuel 
used  on  locomotives,  in  shops,  at  terminals,  at  water  sta- 
tions, and  for  all  miscellaneous  purposes.  They  will  also 
give  attention  to  the  preparation  of  fuel  received  and  to  its 
quality;  and  they  will  make  investigations  and  recwnmen- 
dations  with  respect  to  its  transportation  to  and  its  handling 
at  fuel  stations. 

CIRCULARS   NOS.   8,   9,   AND    10 

Fuel  Conservation  Circular  Xo.  8,  addressed  to  motive 
power  officers  concerned  with  locomotive  maintenance,  draws 
attention  to  certain  sources  of  fuel  loss  which  can  be  remedied 
by  proper  locomotive  maintenance,  and  reads  as  follows : 

The  inspection  of  locomotive  front-ends  on  certain  roads  shows  that  there 
is  a  marked  variation  in  the  size  of  exhaust  nozzles.  In  many  instances 
exhaust  nozzles  have  been  decreased  in  size  because  of  the  presence  of  air 
leaks  in  the  front-end,  which  of  course  partially  destroys  the  vacuum  and 
necessitates  excess  draft.  Such  leaks  can  be  readily  located  when  the 
engines  are  under  steam  or  when  they  are  located  near  an  outside  steam 
supply,  by  using  the  blower  to  create  a  draft  and  holding  a  lighted  torch 
to  all  seams  and  joints. 

In  superheater  locomotives  with  outside  steam  pipes,  leaks  are  frequently 
found  under  the  covering  of  the  steam  pipe  where  it  goes  through  the  sheet. 
When  so  located,  the  leak  does  not  show  a  burnt  spot. 

.Any  front-end  leakage  obviously  increases  the  amount  of  gas  and  air 
which  must  be  moved  by  the  exhaust  jet,  and  consequently  necessitates  a 
reduction  in  the  size  in  the  nozzle  tip.  This  of  course  increases  the  cylinder 
back  pressure  and  entails  fuel  losses;  and  in  addition  frequently  leads  to 
partial   engine  failures  and  to  an  increased  cost  of  front-end  maintenance. 

Kvery  motive  power  official  and  employee  who  -is  responsible  for  the 
maintenance  of  locomotives  should  see  to  it  that  front-ends  on  locomotive* 
.•ire   tested   for  air   leaks   at   frequent   intervals. 

Circulars  Nos.  9  and  10,  addresi^ed  to  the  men  in  engine 
senice,  are  practically  the  same,  and  read  as  follows : 

Our  government  today  is  spending  not  millions,  but  billions  of  dollars  for 
labor  and  sup])lies,  for  arms  and  ammunition,  and  for  ships  to  move  men 
and  material. 

We  are  in  tiiis  war  to  win.  We  shall  have  to  pay  for  winning,  as  we 
always  pay  for  any'Iiing  worth  while.  This  is  not  the  President's  job;  it  is 
not  .Secretary  Baker's  job,  nor  Secretary  Daniels*  job,  nor  Director  General 
Mr.Xdoo's  job.     It  is  our  job. 

With  this  point  settled  and  everybody  agreed,  what  remains  for  you  and 
me  to  do?  The  answer  is  to  work  and  to  sate.  Why?  Because  nothing 
but  labor  and  material  will  do  the  business.  Money  will  not  do  it.  It  can- 
not be  worn  nor  used  for  food;  like  the  steam  gage  on  the  boiler,  it  is 
something  to  show  pressure — but  the  steam  gage  never  pulled  a  car.  Human 
labor,  human  intelligence,  and  what  they  create  are  the  vital  things.  Food 
and  clothing,  rifles  and  machine  guns,  shells  and  ships,  all  spring  from 
these. 

IVe  shall  win  the  zi-ar  by  the  material  we  produce  and  by  the  way  we  utt 
it.  W'e  must  get  the  most  out  of  it,  whether  it  be  fuel,  munitions  or  food. 
In  the  case  of  railroad  fuel,  we  must  make  every  ton  move  its  maximum 
of  men  and  material.  Vou  all  know  the  ways  in  which  this  can  be  accom- 
plished. This  section  is  getting  out  a  little  handbook,  containing  sugges- 
tions of  now  to  save  railroad  fuel.  It  will  reach  you  within  a  few  days. 
There  is  nothing  new-fangled  about  it.  Vou  have  all  heard  for  years  the 
suggestions  it  contains:  but  if  every  man  would  observe  these  suggestions 
in  his  daily  work,  we  should   save  an  enormous  amount  of  coal. 

We  urge  you  to  make  a  showing,  but  you  must  have  the  opportunity. 
Here  it  is — and  as  fine  a  chance  as  any  man  could  wish  for.  'This  is  the 
railroad  bill  for  bituminous  coal  before  and  since  the  war. 

Year  Period  Tons 

1915  — Hefore    the    war 122.000.000 

1917— First   year   of   the  war 155,000,000 

1918 — Second   year    of   the    war 166,000,000 


Cost 

Value 

er  ton 

at  mines 

$1.13 

2.13 
2.50 

$137,860,000 
330,150,000 
415.000,000 
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These  arc  the  costs  of  tlu-  coal  at  the  mines.  During  1918  it  will  cost  a 
dollar  more  per  ton  for  company  haul  and  handling;  and  for  the  48,000,000 
barrels  of  fuel  oil  which  the  railroads  will  use  this  year,  they  will  pay 
$69,000,000.  This  u-ill  make  the  railroad  fuel  bill  for  this  year  $650,000,000, 
excluding  the  cost  of  anthracite. 

Here  arc  reasonable  estimates  of  the  savings  which  will  result  from  even 
a  moderate  amount  of  extra  effort  and  attention: 

1  per   cent   saving   represents $6,500,000 

2  per   cent    saving   represents 13,000,000 

4   per   cent    saving   represents 26,000,000 

We  present  these  facts  to  you  in  terms  of  dollars  because  the  size  of  the 
job  is  most  readily  understood  in  such  terms.  Remember,  however,  that  it 
is  not  dollars  we  are  interested  in,  but  coal.  Coal  sells  for  a  fixed  price 
per  ton,  but  nobody  can  say  today  how  much  it  is  really  worth.  Coal 
enough  in  the  next  twelve  months  may  well  make  the  difference  between 
winning  or  losing  the  war. 

A    coal    shortage    looms    up    ahe.id.      It    is    estimated    at    about    75,000,000 
tons.     The   shortage   last   year   was   60,000,000   tons.     There   are   only   three 
ways  in  which  to  make  this  good: 
First — By  providing  cleaner  coal. 

Second — By  shutting  off  the  so-called  non-essential  industries. 
Third — By   conserving   by   every   possible   means   the   coal    which    we   must 
use. 

The  coal  miners  are  going  to  do  their  share  by  giving  us  cleaner  coal. 
They  have  been  appealed  to,  and  they  are  responding. 

Scores  of  so-called  non-essential  industries  have  already  curtailed  their 
output;  to  go  further  in  this  direction  will  mean  unemployment  and  disaster 
for  your  friends  and  neighbors.  There  is  not  much  more  to  be  had  along 
this  route. 

The  shortage  must  be  made  good  chiefly  by  care  in  the  use  of  food.  The 
railroads  use  nearly  one-third  of  all  fuel  produced  in  the  country,  and  a 
large  share  of  the  responsibility  consequently  rests  on  us.  The  Railroad 
Administration  has  given  and  will  continue  to  give  special  attention  to  the 
improvement  of  the  condition  of   power.     The   rest  is  up  to   us. 

The  miner  will  save  his  2  per  cent  by  giving  us  cleaner  coal.  The  im- 
proved condition  of  power  will  contribute  as  much  more.  We  railroad  men 
who  use  tile  coal  should  contribute  our  2  per  cent.  We  may  well  do 
much  more.  Let  us  all  pull  together  for  a  saving  of  10,000,000  or  per- 
haps 20,000,000  tons.  We  can  make  it  if  everyone  puts  his  shoulder  to  the 
wheel. 

I  we  win  in  this  attempt,  we  sliall  have  contributed  to  the  successful 
outcome  of  the  war;  we  sliall  have  safeguarded  ourselves,  and  our  friends 
and  neighbors  from  discomfort  and  unemployment;  and  we  shall  have 
added  to  our  own  skill  and  increased  our  own  satisfaction  and  self-respect. 
tVe  shall  haze  lined  up  solidly   behind  the  first   line  "over  there." 

FUEL   LOSSES   CAUSED  BY  HOSTLERS 

A  communication  relative  to  the  fuel  losses  caused  by 
hostlers  not  handling  to  the  best  advantage  the  movements 
of  engines  to  and  from  the  passenger  stations  was  sent  to  the 
regional  directors.  In  this  letter  the  manager  of  the  fuel 
conservation  section  said: 

"My  attention  has  been  directed  to  the  fact  that  a  great 
many  terminal  locomotives  are  delivered  to  the  crews  at  the 
passenger  stations  by  hostlers;  in  a  similar  manner  the  crew 
on  arrival  al)andon  the  engines  in  the  pa.ssenger  stations, 
hostlers  moving  same  to  roundhouse. 

"In  many  instances  the  engines  are  fired  up  so  as  to 
conform  to  the  schedule  established  by  the  hostler  and  his 
helper,  enabling  him  perhaps  to  move  all  pas.senger  engines 
during  a  certain  pre-determined  period.  In  a  similar  man- 
ner engines  are  allowed  to  stand  at  passenger  stations,  in 
some  instances  for  several  hours,  waiting  for  the  hostler  to 
remove  same  to  the  roundhouse,  this  situation  representing  a 
ver\'  material  fuel  loss. 

"Will  you  ask  the  several  federal  managers  to  make  a 
canvass  of  this  situation,  attempting  to  organize  the  stand-by 
time  of  passenger  locomotives  moved  by  hostlers  from  and  to 
passenger  stations  to  the  end  that  such  be  reduced  as  much 
as  possible." 

FUEL    EC0X0:MY    discussed    at    THE    PITTSBURGH 
RAILWAY  CLUB. 

H.  C.  Woodbridge,  supervisor  for  the  Allegheny  Region, 
read  a  paper  before  the  Pittsburgh  Railway  Club,  in  which 
he  mentioned  the  various  methods  by  which  all  railroad  men 
can  assist  in  saving  fuel.  In  a  message  to  ma.ster  mechanics, 
traveling  engineer?  and  roundhouse  men  the  following  points 
were  strongly  emphasized: 

Find  out  how  much  coal  you  are  using  in  banking  and 
building  fires  and  how  much  you  can  reduce  this  amount. 
Try  banking  the  fires  on  the  front  of  the  grates  only,  using 
wet  coal. 


Avoid  as  much  as  possible  the  waste  of  coal  which  falls 
through  grates  when  preparations  are  being  made  to  fire  up. 
Stop  unnecessar)'  blower  line  losses  and  other  leaks. 
Cover  steam  pipes  in  roundhouses  and  shops  and  on  your 
locomotives  with  suitable  lagging. 

Stop  leaks  in  your  stationar}-  boiler  settings  and  arches. 
Use  dampers  and  have  the  flue  gases  analyzed. 
Stop  air  leaks  into  smokeboxes. 

Provide  sufficient  air  opening  in  ashpan  —  at  least  14 
per  cent  of  grate  area. 

Don't  overload  tenders,  and  keep  the  unused  coal  shoveled 
ahead.  It  spoils  on  the  back  of  tank,  injures  the  sheets  and 
is  just  that  much  useless  load  to  drag  around. 

Correct  improper  steam  distribution.  A  lame  engine  in 
this  country  is  the  Kaiser's  delight. 

Report  poor  coal,  giving  enough  information  so  that  the 
mine  at  which  it  was  loaded  can  be  located  and  properly 
dealt  with. 

Determine  the  proper  size  and  character  of  nozzle  tip  for 
various  classes  of  engines,  and  keep  a  record  of  nozzle  sizes; 
make  frequent  checks  to  correct  errors  in  draft  appliances. 
Don't  monkey  with  nozzle  tips;  correct  defects  which  cause 
steam  failures. 

Use  scrap  wood  for  fuel  when  practicable. 

Record  condition  of  fires  in  incoming  engines  and  advise 
the  road  foreman  or  instructors  when  improper  firing  is 
evident  so  that  the  inexperienced  man  will  be  instructed  as 
soon  as  possible. 

If  consistent  don't  clean  fires  on  incoming  engines  which 
will  go  out  soon.  Clean  these  fires  when  engine  is  taken 
out.  The  ashes  will  help  keep  the  pops  down  and  at  the  same 
time  protect  the  flues  while  engine  stands  at  your  terminal. 

On  the  Chicago  &  North  Western  a  test  made  last  winter 
when  the  temperature  was  below  freezing  showed  that  an 
engine  having  its  stack  covered  after  the  fire  had  been 
knocked  out  and  the  grates  covered  with  green  coal  would 
stand  from  8  p.  m.  Saturday  until  2  a.  m.  Monday  morning 
and  have  20  lb.  of  steam  on  boiler  at  2  a.  m.  Monday 
morning. 

Repair  steam  heat  regulators  and  piping  before  cold 
weather  sets  in. 

Keep  boilers  clean  of  soot  clinkers  in  flues  and  mud  and 
scale  inside.  Mr.  Foque,  of  the  Soo  Line,  stated  that  in  a 
bad  water  district  of  that  road  S163.000  in  fuel  alone  was 
saved  in  one  year  by  properly  cleaning  locomotive  boilers. 

Do  the  work  for  which  you  are  best  fitted  and  delegate 
office  work  and  the  investigation  of  non-essentials,  post- 
mortems, etc.,  to  others. 

Get  a  counter  and  compare  the  numh»er  of  scoops  of  coal 
used  by  various  crews  in  similar  ser\-ice  between  given  points 
and  let  the  men  know  the  results. 

Instruct  new  men. 

Have  your  instructors  spend  some  time  with  fire  cleaners 
and  builders,  as  well  as  with  the  roadmen. 

Supervise  systematically  the  preparation  of  fires  before 
starting,  as  well  as  fires  in  incoming  engines. 

You  know  the  thousand  things  to  do.  Hit  the  most  im- 
portant things  first  and  hardest.  Do  your  full  duty  more 
thoroughly  than  ever  before. 


Substitutes  for  Grease. — Owing  to  the  scarcity  of 
grease  in  Germany,  engineers  in  that  country  are  paying 
much  attention  to  other  forms  of  lubricating  material.  Der 
Papier-Fabricant  says  that  from  40  to  60  per  cent  of  tallow 
mixed  with  mineral  oil  is  effective  and  economical,  and  that 
high-grade  graphite  may  be  substituted  for  the  tallow.  Arti- 
ficial graphite  is  manufactured  in  Germany  both  by  intensive 
chemical  treatment  and  by  subjecting  carbonaceous  material 
to  the  heat  of  an  electric  arc  in  a  space  from  which  air  has 
been  excluded. 


The  Time  Lost  in  Slowdowns 

A  Method  of  the  Application  of  the  Principles  of 
Acceleration    Illustrated    by    a    Typical    Example 

BY  WALTER  V.  TURNER,  Eng.  D., 
Manager  of  Engineering,  Westinghouse  Air  Brake  Company 


WITH  a  train  in  sttam  road  service,  the  maximum  pos« 
sible  rate  of  change  of  velocity  is  considerably  greater 
during  the  period  of  deceleration  than  during  the 
l^eriod  of  acceleration.  That  it  should  be  so,  is  quite  evident 
from  the  fact  that  the  accelerating  force  is  secured  from  the 
engine  alone  and  thus  is  limited  by  the  weight  on  the 
drivers  times  the  coefficient  of  adhesion  between  the  driver 
wheels  and  the  rail;  while  the  decelerating  force  is  obtained 
on  the  engine  and  every  car  in  the  train,  and  consequently  is 


23 

\ 

\ 

1             1 

'Maximum  Tnacf/ye 

Effort 

I 

1 

^1 

\ 

\ 

zu 

I  Tracf/yf!  Ef^rf 
I    Avaihb/e  for   — 
1       ^cceferaf/on 

K 

\ 

^^ 

/^ 

\ 

1 

> 

\ 

^ 

> 

\ 
\ 
\ 
\ 

< 

\ 

L-^  \  '   \ 

A 

Jofat 
Includi 

'  Train  Resisfance 
ng  a// resistances  stx. 

K 

as/ntt 
endm'i 
resisA 

'ma/fn 
ndresis 
■jnce,  6) 

'criona 
farKeji 

f^neaa 
tde  iv/nc 

i  \ 

\ 

10  20  30  40  SO 

Miles  Per  Hour. 


60 


TO 


90 


Fig.    1 — Train    Resistance   and    Tractive    Effort   Curves 

only  limited  by  the  weight  of  the  whole  train  times  the  co- 
efficient of  adhesion  between  the  wheels  and  the  rail. 

The  object  of  this  paper  is  to  compare  acceleration  with 
deceleration  in  steam  road  service,  to  compute  the  time  lost  by 
a  slowdown,  and  to  show  how  these  determinations  may  be 
made  theoretically.  For  clarity,  the  following  specific  case 
will  be  used:  a  Pacific  type  locomotive  with  10  Pullman 
cars,  decelerating  from  70  to  30  miles  per  hour,  under  brak- 
ing conditions  mentioned  later,  then  running  at  30  miles  per 
hour  for  a  distance  of  13,825  ft.  and  finally  accelerating  at 
the  maximum  rate  possible  with  the  given  train  and  loco- 
motive from  30  to  70  miles  per  hour. 

The  data  are  the  following — one  Pacific  type  locomotive, 
weight  on  drivers  173,000  lb.,  weight  on  front  truck  50,000 
lb.,  weight  on  back  truck  50,000  lb.,  weight  of  tender,  loaded, 
133,200  lb.,  and  weight  of  tender,  empty,  66,700  lb.;  drivers 
79  in.  in  diameter,  cylinders  22  in.  in  diameter  by  28  in. 
stroke;  200  lb.  steam  pressure;  evaporative  heating  surface 
3791.3  sq.  ft.;  superheating  surface  723.8  sq.  ft.  The  rate 
of  evaporation  is  assumed  to  be  10  lb.  of  water  per  hour  per 
square  foot  of  equivalent  heating  surface.  The  total  weight 
of  the  cars  is  1,567,000  lb.  and  all  are  equipped  with  the 
"PC"  brake  equipment.  A  brake  pipe  pressure  of  110  lb. 
is  carried  and  a  total  brake  pipe  reduction  of  12  lb.  is  used 
to  decelerate  the  train  from  70  to  30  miles  per  hour.  The 
braking  ratios  are  as  follows: — Of  drivers  .60:   of  trailers 


and  front  truck  .45;  of  light  weight  of  tender  1.1  with  50  lb. 
cylinder  pressure;  of  cars  .90  with  86  lb.  cylinder  pressure. 

The  first  step  will  be  to  find  the  velocity -distance  and  time- 
distance  relations  when  the  train  is  accelerated  at  the  maxi- 
mum rate  possible  under  the  given  conditions.  To  do  this, 
the  tractive  effort  available  for  acceleration  must  be  found. 
Since  this  factor  depends  upon  the  train  resistance  and  the 
tractive  effort  actually  developed  between  the  drivers  and 
the  rail,  these  latter  items  must  first  Ije  computed. 

The  limit  of  the  tractive  effort  developed  at  the  rail  is,  the 
weight  on  the  drivers  multiplied  by  the  coefficient  of  ad- 
hesion between  the  driver  wheels  and  the  rails.  Since  this 
value  is  not  constant,  due  to  the  variation  in  the  condition 
of  the  rail,  the  locomotive  is  designed  to  develop  a  tractive 
effort  within  a  safe  margin  of  the  minimum  probable  limit. 
Otherwise,  the  driver  wheels  would  slip,  accompanied  by  all 
the  attendant  difficulties. 

While  the  above  enumerated  factors  determine  how  much 
tractive  effort  may  be  obtained,  how  much  is  actually  secured 
depends  upon  the  size  of  the  boiler,  dimensions  of  the  fire- 
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Fig.  2 — Time  Required  to  Accelerate  to  Various  Speeds 

box,  size  of  steam  chests,  etc.    The  tractive  effort  obtainable 
depends  upon  the  following  quantities : 

The  total  tractive  effort  developed  by  the  cylinders  in  pounds. 

The  entire  heating  surface  of  the  boiler  in  sq.  ft.  (For  superheater 
locomotives  multiply  the  superheater  surface  by  1.5,  and  add  it 
to  the  other  heating  surfaces. ) 

The  initial  (gage)  cylinder  pressure  in  lb.  per  sq.  in.  (taken  as  10 
lb.    lower    than    boiler    pressure). 

Boiler  pressure,  pounds  per  sq.  in.    'gagei. 

The  pounds  of  v.-ater  actually  evaporateii  per  hour  per  sq.  ft.  of 
equivalent    heating   surface. 

The  weight  of  one  cubic  foot  of  steam  at  the  initial  cylinder  pres- 
sure  and   temperature   in   pounds. 

The  speed  of  the  train  in  miles  per  hour. 
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Internal    diameter    of   stepm    cylinder    in    inches. 

Stroke  of   the   piston   in   inches. 

The   diameter  of  the   driver   wheeJs   in   inches. 


If  the  transmission  of  steam  from  the  boiler  to  the  steam 
chest,  etc.,  were  accomplished  without  any  losses,  then 
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Inasmuch  as  the  transmission  is  not  perfect,  but  only  about 
85  per  cent  so, 

.85   Pbd'l 

TF  = 

D 

This  equation  holds  true,  with  slight  variation,  as  long 
as  the  space  displaced  by  the  pistons  in  a  unit  time  does 
not  exceed  the  volume  of  steam,  at  full  boiler  pressure, 
generated  in  the  same  time;  and,  of  course,  with  the  valve 
gear  adjusted  to  permit  steam  to  enter  the  cylinders  at  the 
maximum  cut-off.  On  this  basis,  the  tractive  effort  de- 
veloped at  slow  speeds  is  equal  to: 

.85  Phd'l         .85  X  200  X  22  X  28 

= =  29.150  lb. 

D  79 

Next,  the  train  speed  at  which  steam  is  supplied  to  the 
cylinders  at  as  fast  a  rate  as  it  can  be  generated,  must  be 
determined.     Whence: 

W   =   The   weight   of  one   cubic    foot  of  steam   at  the   initial  cylinder 
pressure    and    temperature,    in    lb.     (from    Marks'    and     Davis' 
Steam  Tables  for   190  !h.  gage  pressure  and  200  deg.   F.   super- 
1 

heat)   = =  .337 

2.97 


HE 

4Td»l 

4  X   1728 

Hence : 


<3"91  +  724  X  1.5)  X  10 


.337 
4  X  3.1416  X  22^  X  28 


4  X  172« 


=  145,000  cu.  ft.  of  steam,  at  190 
lb.  gage  pressure  and  200  deg.  F. 
superheat,  generated  per  hour. 

=  24.6  cu.  ft.  of  space  displaced  by  the 
locomotive  pistons  per  revolution  of 
the  driver  wheels. 


145,000 

=   5900  revolutions  of  the  drivers  per  hour. 

24.6 


Therefore : 

tD  X  rev.  driver*  per  hr. 


79  X  3.1416  X  5900 


23.1  mi.  per  hour 


12  X  5280  12  X  5280 

Beyond  this  speed  steam  cannot  be  generated  at  a  suffi- 
ciently fast  rate  to  fill  the  space  displaced  by  the  pistons,  at 
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Fig.   3 — Time   and    Distance    Required   to   Reach   a   Given   Speed 

substantially  full  boiler  pressure.  For  this  reason,  the 
cut-off  must  be  decreased  and  hence  the  maximum  obtainable 
tractive  effort  will  of  necessity  be  decreased  with  an  in- 
crease in  speed. 

The    values   derived    from    the    following    formula*   take 
care  of  this  condition: 

2Pc  C 

"  no  csw 

+  1 

3EH 

•This  is  known  as  the   Kiese!   tractive   effort   formula.      For  its  derivation 
•ee  the  Railway  Mechanical  Engineer  for  December,   1916,  page  627. 


In  applying  it  to  the  case  under  consideration : 

Pi-  =  200  —  10  =  190 

22*  X  28 

C  = =  171.2 

79 
H  =  3791  +  1.5  X  724  =  4877 
E  =  10 

Therefore : 

2  X  190  X  171.2  65200 

TF  = = 

no  X  .337  X  171.2  X  S  .0435S   +    1 

+  1 

3  X  10  X  4877 

Consequently : 

S  T.  F. 

30  28.200 

40  23,800 

50  20,500 

60  18,100 

70  16,100 

The  values  given  above  are  plotted  in  Fig.  1  as  maximum 
tractive  effort.     It  should  be  understood  that  this  is  the  max- 
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Fig.    4 — Time- Distance    and    Velocity- Distance    Curves    for 

Acceleration 

imum  tractive  effort  possible  to  obtain  from  the  locomotive 
under  the  given  conditions.  It  would,  of  course,  be  difficult 
for  the  engineer  to  manipulate  his  valve  gear  so  precisely  as 
to  reproduce  exactly  these  curves;  but  nevertheless,  since  the 
determination  of  the  maximum  possible  conditions  is  the 
intention,  this  consideration  of  operation  will  be  neglected. 
The  total  tractive  effort  developed,  however,  is  not  en- 
tirely available  for  acceleration,  for  part  of  it  is  required 
to  overcome  the  train  resistance.  Train  resistance  consists  of 
journal  friction,  rolling  friction,  head-end,  rear-end  and  side 
wind  resistance,  grade  and  curve  resistance,  etc.  The 
formula  for  train  resistance,  with  the  following  notation,  is: 

R  =   Total    trnin    resistance    in    lb. 

N  =   Number   of  cars    Mocomolive    with   its   tender   is  considered   the   equiv- 
alent  of  three   cars^. 

T  =   Total    weight   of  train   in   tons. 

\  ■=   Velocity  of  train  in  miles  per  hour. 

K  :=   Curvature  in  degrees. 

fi  =:   rirade    in    ner   cent. 

B  =:   Number  of  pairs  of  drivers. 

Z  —   Weight   on    drivers    in   tons. 

R   =    lOO  N   -»-    (1.5   -f  K   -i-   20  G)T   -f   .01  V(V  -f   16)   VTK  +   [22  -f- 
.15(P.— 1)   V]  Z  +  .1   V«  -r   i^     -r 

In  this  specific  case: 

N   =    10   -f   3  =  13 

K   -   0 

G  =  0 

T   =      173,000  lb.  Weight  on  drivers. 

50,000  Ih.  Weight  on   front   locomotive   truck. 

50,000  lb.  Weight  on  back  locomotive  truck. 

66,700  lb.  Weight  of  tender   (empty). 

33,250  lb.  Weight  of  half  load   in   tender. 

372,950  lb.     Weight  of  engine  and  tender. 
1,567,000  lb      Weight  of  cars. 

1.939,950  lb.     Total    weight   of  train. 
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1,939,950  lb.   -:-  2000  =   970  tons. 
VTN^  =  V970    X    13  =   112.3 
B  =  3 

173,000 

Z  = =  86.5 

200O 

Whence : 

R   =    100  X  13  +  (1.5  X  975)  -f  .01  V(V  +  16)  112.3  + 
[22  +  .15(3  —  1)  V]86.5  +  -1  V 

Therefore : 

R  =  4663  4-  44V  +  1.23  V* 

The  total  train  resistance  for  various  speeds  is  given  below: 

V  R  (Total) 

10 5,226 

20 6,035 

30 7,090 

40 8.393 

50 9.943 

60 11, 733 

70 13,773 

These  values  of  resistance  are  plotted  under  the  caption 
^'Total  Train  Resistance"  in  Fig,  1.  This  formula,  however, 
does  not  provide  for  the  total  train  resistance  between  0  and  5 
miles  per  hour.  When  the  train  is  set  in  motion,  all  its 
frictional  resistance,  being  functions  of  the  static  coeffi- 
cient of  friction,  are  of  greater  magnitude  than  at  somewhat 
higher  speeds.  As  the  velocity  of  the  train  increases,  the 
coefficient  of  friction  decreases  so  that  from  5  to  10  miles 
per  hour  the  total  train  resistance  attains  its  minimum  value, 
which  is  34  (approximately)  its  magnitude  at  0  miles  per 
hour.     From  this  fact,  the  train  resistance  between  0  and  5 
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Fig.  5 — Composite  Curve*  of   Brake   Pipe   Reduction   and 

Deceleration 

miles  per  hour  is  plotted  as  shown  by  the  dotted  line  in  Fig.  1. 
With  a  further  increment  in  speed,  (from  5  m.  p.  h.)  the 
total  resistance  increases,  because  the  rolling  friction,  ma- 
chinery friction  of  the  locomotive  and  the  wind  resistance 
are  increasing  functions  of  the  speed,  as  is  apparent  from 
the  above  calculations  and  the  curve  in  Fig.  1. 

The  previous  determinations  now  make  it  possible  to  cal- 
culate the  tractive  effort  available  for  accelaration.  These 
values  are  represented  by  the  middle  curve  in  Fig.  1,  which 
is  obtained  by  subtracting  the  ordinates  of  total  resistance 
from  the  ordinates  of  maximum  obtainable  tractive  effort. 
As  is  apparent  from  the  character  of  the  other  two  curves  on 
this  figure,  this  value  is  comparatively  high  between  5  and 
20  odd  miles  per  hour  and  then  continues  to  drop  until  it  is 
0  at  75  miles  per  hour.  In  other  words,  at  75  miles  per 
hour,  the  maximum  obtainable  tractive  effort  equals  the  total 
train'  resistance,  so  that  on  a  level  tangent,  the  highest  ob- 
tainable speed  for  this  given  train  and  engine  is  75  miles 

per  hour.  ,    ,  x- 

Inasmuch  as  the  ultimate  purposes  of  this  calculation  is 
to  ascertain  the  time-distance  and  velocity-distance  relations 
during  acceleration,  two  intermediate  steps  are  required  to 


realize  this  objective.  The  first  step  is  to  find  the  relation: 
between  velocity  and  time.  Now,  the  time  to  change  from 
one  velocity  to  another  equals: 

/— «  V 
A 

V, 

From  this  equation,  it  can  be  seen  that  if  velocity  is  plotted 
as  one  scale  and  reciprocal  of  acceleration  as  the  other,  the 
area  included  between  the  curve  and  the  velocity  axis  is 
proportional  to  the  time  required  to  change  from  one  velocit\^ 
to  another.  For  the  purpose  of  making  such  a  graph,  the 
reciprocal  of  acceleration  for  various  velocities  must  be  found. 
The  reciprocal  of  acceleration  from  Newton's  second  law  of 
motion,  where: 

F  =   Tractive  eflfort  available  for  acceleraiion. 
T   =   Total  weight  of  train  in  pounds. 

g  =   Acceleration  of  gravity,  viz.,  32.16  ft.  per  second  per  second. 
A   =   Acceleration  of  the  train  in  ft.  per  second  per  second. 

is  given  by  the  equation — 

T 
F  =  —  A 
g 

Hence,  the  reciprocal  of  acceleration, 

IT 

A  ~  IFT 

Now: 

T  1,939,950 

—  = =   60,500 

g  32.16 

(The  rotative  inertia  of  the  wheels  is  so  small  that  it  has 
little  effect  and  is  neglected  in  this  calculation.) 

I 
In  the  following  table  various  values  of  —    are    given, 

A 
using  the  values  of  F  for  the  various  velocities  as  shown  in 

T  1 

V        F('=T.F.  —  R^      g  A 

0 9,000  60,500  6.74 

2 19.200  60,500  3.15 

5 23.400  60,500  2.59 

10 23,874  60.500  2.54 

.?0 22.865  60,500  2.65 

30 21,110  60.500  2.87 

40 15.407  60.500  3.92 

50 10.557  60,500  5.74 

60 6.367  60,500  9.53 

70...,..,,......  2,327  60.500  26.0 

The  reciprocal  of  acceleration  thus  found,  is  plotted 
against  the  velocity  of  the  train  in  Fig.  2.  Consequently,  as 
explained  above,  the  area  between  this  curve  and  the  miles 
per  hour  axis  is  proportional  to  the  time  to  change  from  one 
velocity  to  the  other.  Thus,  80  sec.  are  required  to  accelerate 
the  train,  at  its  maximum  possible  rate  under  the  given  con- 
ditions, from  rest  to  19  m.  p.  h.;  160  sec.  from  rest  to  38 
m.  p.  h. ;  240  sec.  from  rest  to  493^2  m.  p.  h.,  etc. 

These  determinations  in  Fig.  2  now  make  it  possiV»le  to 
plot  speed  against  time  as  shown  in  Fig.  3.  The  advantage 
of  such  a  graph  is  seen  from  the  relation  that 

/S,  r  Tj 

5S  =    I  VST 

So  J    Ti 

whereby  the  area  between  the  cur\'e  and  the  time  base  is 
proportional  to  the  distance  traversed.  Thus,  to  cover  2.000 
ft.  from  rest,  with  the  train  accelerating  at  its  maximum  pos- 
sible rate,  requires  110  sec.  at  which  time  a  velocity  of 
liy^  m.  p.  h.  is  attained;  to  cover  5,000  ft.  170  sec.  are  re- 
quired, at  which  time  a  speed  of  39 3^  m.  p.  h.  is  developed, 
etc. 

From  these  values,  the  time-distance  and  velocity-distance 
curve  may  be  plotted  as  in  Fig.  4.  This  figure  thus  gives 
the  relations  desired  in  regard  to  the  acceleration  of  the 
train  and  will  be  combined  in  a  later  curve  with  correspond- 
ing values  for  the  deceleration  of  the  train. 

Now,  the  next  procedure  is  to  adqjt  a  process  somewhat 
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similar  to  tlic  foregoing  for  determining  the  retarding  action 
of  the  brakes  on  the  train.  In  all  brake  equipments  in  which 
the  brake  action  is  produced  by  purely  pneumatic  means, 
air  is  vented  from  the  end  of  the  brake  pipe  on  the  engine 
through  the  brake  valve.  Tliis  reduction  in  brake  pipe  pres- 
sure naturally  affects  the  valve  on  the  head  car  first  and 
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on  each  car  in  succeeding  order  thereafter.  Hence,  the 
brakes  apply  serially  and  until  the  brake  pipe  reduction  is 
completed  the  brake  pipe  pressure  is  different  on  every  car. 
For  purposes  of  calculation,  however,  it  is  advantageous  to 
consider  the  average  brake  pipe  reduction  throughout  the 
train   for  each  given   period  of  time.     These  values,  when 
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plotted,  are  called  a  "composite"  curve  and  are  shown  on  Fig. 
5.  The  composite  curve  has  been  determined  from  test 
values. 

For  each  brake  pipe  reduction,  a  corresponding  brake 
cylinder  pressure  is  developed;  and  this  brake  cylinder  pres- 
sure, in  turn  produces  a  given  brake  shoe  pressure  from 
which  a  particular  deceleration  is  realized.  From  the  com- 
posite brake  pipe  reduction  curve  on  Fig.  5,  the  composite 
curve  for  the  deceleration  of  the  train  as  a  whole  is  de- 
termined as  follows: 


.60 
Braking  ratio  per  lb.  cylinder  pressure   =  =   .012  for  the  drivers. 

SO 

.45 
Braking  ratio  per  lb.  cylinder  pressure   = =   .009  for  the  front  truck. 

50 

.45 
Braking  ratio  per  lb.  cylinder  pressure   =   — -  =   .009  for  the  back  truck. 

50 

.734 

Braking  ratio  r^r  lb.  cylinder  pressure   =   •  =   .0147   for  the   half-loaded 

50 
tenf^cr. 

Since  a  1-lb.  brake  pipe  reduction  is  approximately  equal  to 
a  2.5-lb.  brake  cylinder  pressure,  with  the  E.  T.  equipment: 

Braking   ratio    ner   lb.   brake    pipe    reduction    =    .012    X    2.S    =    .03    for   the 

drivers. 
Braking  ratio  per  lb.   brake  pipe   reduction    =   .009    X    2.5    =   .0225    for  the 

front   truck. 
Braking  ratio   per  lb.   brake  pipe  reduction   =   .009    X    2.5    :=   .0225  for  the 

back  truck. 
Braking  ratio  per  lb.  bra!-:e  pipe  reduction   =   .0147   X    2.5    =   .0368  for  the 

half  loaded  tender. 

.9 
Braking  ratio  per  lb.  brake  pipe  reduction  =  —  =  .0375  for  the  cars. 

24 

173.000  X   .03   4-  50.000   X   .0225   4-   50,000    X   .0225  +  99.950  X   .0368  -f 


1,939,950 
1,567,000   X   .0375  =  .0360  brake  ratio  per  lb.  brake  pipe  reduction. 
1,939.950 

Where : 

d'   =   the  deceleration  ot  the  train  in   ft.   per  second  per  second. 
B'  =  the  braking  ratio,  i.  e.,  the  total  pressure  that  the  brake  shoes  would 
exert  against  the  wheels  of  the  train,  if  the  brake  rigging  were  100 
per  cent  efficient,  divided  by  the   weight  of  the  train, 
e'  =  the   efficiency   of  the   brake   rigging. 

f   :=   the  mean    coefficient   of   friction   between   the   shoe   and   wheel, 
g  =:  the  acceleration   of  gravity  in   feet  per   second   per  second. 
F'   :■=    force   developed   by   the   brake   shoes    in    decelerating   the   train.  ' 

T  =   weight  of  tlie  train   in  pounds. 

Then — 

also — 
therefore — 

or 


F' 


X    d' 


F'  =  B'  T  e'  f 


T 

—  d' 
g 


B'  T  e'  f 


B' 


f  K 


Since  the  braking  ratio  per  pound  of  brake  pipe  reduc- 
tionrr:.0360,  e'  f'r=.l  and  g=32.16,  the  deceleration  of  the 
train  per  pound  brake  pipe  reduction  equals  .0360X32.16 X 
.1=.115  ft.  per  second  per  second. 

By  multiplying  this  factor  with  the  value  of  the  composite 
brake  pipe  reduction  for  each  given  time,  a  composite  de- 
celeration curve  may  be  produced  as  shown  in  Fig.  5. 

Since,  as  in  the  case  of  acceleration,  the  object  of  this  pro- 
cedure is  to  determine  the  time  required  to  make  various 
changes  in  the  velocity;  this  relation  can  be  found  by  the 
area  between  the  deceleration  curve  on  Fig.  5  and  the  time 
axis,  because 

I     '  6V  =     (     ■      AST 

Thus,  it  is  found  that  the  train  speed  reduces  5  m.  p.  h.  in 
about  9.1  sec;  10  m.  p.  h.  in  12.2  sec,  etc 

From  the  values  obtained  in  this  figure,  time  is  plotted 
against  velocity  as  indicated  by  the  dotted  line  in  Fig.  6. 
The  dotted  line  is  for  a  full  brake  pipe  reduction,  i.  e.,  that 
reduction  in  brake  pipe  pressure  which  will  produce  the 
maximum  possible  brake  shoe  pressure  for  a  service  brake 
application.  The  bend  in  the  upper  portion  is  due  to  the 
variation  in  deceleration  while  the  brakes  are  in  the  process 
of  applying.  After  a  full  brake  application  is  developed, 
the  deceleration  becomes  substantially  constant  and  the  curve 
then  closely  follows  a  straight  line. 

In  the  instance  under  consideration,  however,  a  12  lb. 
brake  pipe  reduction  was  made.  Consequently,  a  tangent 
which  represents  this  deceleration  must  be  drawn  to  the 
dotted  line.     Hence,  after  the  brake  application  is  initiated, 
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the  deceleration  increases  until  the  12-lb.  value  is  reached, 
whereupon,  the  braking  forces  remain  substantially  constant 
until  the  brake  is  released. 
Since  the  relation — 


r     «s  =  I       \ 


5T 


obtains,  as  in  several  previous  instances,  the  area  beneath  this 
curve  is  proportional  to  the  distance  traversed,  i.  e.,  in  the 
first  5  sec,  500  ft.  are  passed;  in  a  little  over  9  sec,  1000  ft., 
etc.  From  these  figures,  the  time-distance  and  velocity- 
distance  curves  are  plotted  in  Fig.  7. 

As  stated  at  the  outset,  the  object  of  this  article  is  to  com- 
pare acceleration  with  deceleration  and  to  compute  the  time 
lost  by  a  slow-down.  This  relation  is  now  shown  on  Fig. 
8.  The  values  of  deceleration  are  obtained  from  Fig.  7,  and 
of  acceleration  from  Fig.  4.  The  upper  curve  indicates  that 
a  12-lb.  brake  pipe  reduction  reduces  the  speed  of  the  train 
from  70  to  30  m.  p.  h.  in  a  distance  of  3200  ft.  Then  the 
train  runs  at  a  constant  speed  of  30  m.  p.  h.  for  13,825  ft., 
and  finally  accelerates  at  its  maximum  rate,  possible  under 
the  given  conditions,  from  30  to  70  m.  p.  h.  in  a  distance 
of  38,500  ft.  It  should  be  borne  in  mind  that  under  these 
conditions    a    locomotive    is    accelerating    at    its    maximum 


period  by  the  values  in  Fig.  4.    Thus,  it  is  found  that  at  the 
end  of  the  whole  period,  4.3  min.  are  lost. 

The  importance  of  considering  slow-do'iVns  should  be 
realized  from  the  fact  that  50  slon-douns,  as  the  above, 
u-hile  seemingly  of  little  moment,  delay  a  train  {^.^XS^)= 
IJQ  min.  or  approximately  2]{^  hours. 

The  foregoing  calculations  are  theoretical,  and  although 
an  attempt  to  check  the  alx)ve  by  practical  test  may  result 
in  values  slightly  varying  from  these  figures,  due  to  differ- 
ences in  the  condition  of  the  equipment,  methods  of  manipu- 
lation, errors  in  observations,  etc..  nevertheless,  with  care  and 
etjuipment  in  good  condition,  results  very  close  to  the  calcu- 
lations should  be  obtained.  In  fact,  these  figures  have  been 
found  to  agree  with  service  conditions  on  one  of  the  large 
railroads  of  this  country. 

This  example  should  make  it  apparent  that  the  slowing 
down  of  a  steam  railway  train  for  only  a  comparativel\-  short 
distance,  causes  an  appreciable  loss  in  time.  In  fact,  the  loss 
in  time,  resulting  from  slow-downs,  is  one  of  the  reasons  why 
passenger  trains  are  often  routed  around  cities,  where  stops 
i'.re  not  scheduled,  rather  than  have  them  subjected  to  the 
time  delaying  ordinances  necessary  for  safety  within  the  city 
limits.  Stops  or  slow-downs,  when  frequent,  very  ma- 
terially reduce  the  scheduled  speed  of  a  train;  and  should  be 
given  careful  consideration  with  the  object  of  minimizing  the 
effects,  wherever  they  occur,  Ijecause  loss  in  time  alone  has 
a  direct  bearing  in  reducing  the  earning  capacity  of  a  road. 
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Fig.  8 — Velocity- Distance  and   Time- Distance   Curves  for  a  Typical 

Slowdown 

possible  rate,  while  the  brakes  have  only  been  applied  with 
one-fourth  the  maximum  force  for  which  they  are  designed. 
It  is  evident,  therefore,  that  the  brake  equipment  is  many 
times  more  powerful  than  the  large  superheated  Pacific  type 
passenger  locomotive.  An  essential  feature  of  this  determina- 
tion is  to  ascertain  the  time  lost,  i.  e.,  how  much  longer  time 
is  required  to  traverse  the  road  when  the  train  is  de- 
celerated from  70  to  30  m.  p.  h.,  under  the  given  braking 
conditions,  run  at  30  m.  p.  h.  for  a  distance  of  13,825  ft. 
and  finally  accelerated  at  the  maximum  rate  possible  with 
the  given  train,  to  70  m.  p.  h.,  compared  to  the  time  to  traverse 
the  same  section  of  road  at  the  rate  of  70  m.  p.  h.  The 
dotted  line  in  Fig.  8  represents  the  time  to  cover  the  given 
section  of  the  road  at  a  constant  speed  of  70  m.  p.  h.  which 
may  be  plotted  from  the  simple  relation  that  a  body  moving 
at  the  rate  of  70  m.  p.  h.  covers  102.7  ft.  every  second.  The 
heavy,  solid  line,  directly  above  the  dotted  line,  represents 
the  time  actually  required  to  traverse  the  given  section  of  road 
when  the  train  is  decelerated  and  accelerated,  as  indicated  in 
the  upper  portion  of  Fig.  8.  The  time  curve  during  the 
deceleration  period  can  be  determined  by  the  values  on  Fig. 
7,  during  the  period  the  train  is  running  at  a  constant  speed 
of  30  m.  p.  h.  from  the  relation  that  at  a  speed  of  30  m.  p.  h. 
44  ft.  are  covered  every  second;  and  during  the  acceleration 


FOURTH  LIBERTY  LOAN  APPEAL 

"We  have  the  Kaiser  groggy — let  us  keep  hitting  hard 
now  until  he  is  counted  out,"  says  Director  General  McAdoo 
in  his  appeal  for  Liberty  Loan  subscriptions  by  railway 
employees  in  the  coming  loan  campaign.  He  says  that  he 
wants  ever}-  railroad  man  to  go  the  limit  in  lending  his 
available  means  to  Uncle  Sam.  He  suggests  that  they  begin 
to  save  now,  and  says  that  no  employee  can  make  Ijetter  use 
of  the  back  pay  recently  awarded  him  than  Ijy  putting  it  in 
Liberty  Bonds.  The  app>eal  is  given  in  Circular  Xo.  51,  the 
distribution  of  which  to  employees  was  begun  recently.  This 
circular  follows: 

"In  order  to  raise  sufficient  money  to  arm,  equip  and  sup- 
])ort  our  gallant  soldiers  and  sailors,  to  finance  our  other  war 
activities,  and  to  extend  necessary  credits  to  our  Allies,  to  en- 
able them  to  continue  the  war  against  the  German  military 
despotism,  the  Fourth  Liberty  Loan  campaign  will  begin 
September  28,  1918.  Ever}-  loyal  .\merican  must  invest  in 
the  securities  of  his  government  to  the  limit  of  his  ability  if 
America  is  to  triumph  in  this  war. 

"■Railroad  men  and  women  are  doing  a  vital  service  for 
their  country.  They  responded  j^atriotically  to  the  appeal  of 
the  government  in  the  First,  Second  and  Third  Liberty  Loan 
campaigns,  and  I  hope  that  they  have  bought  liberally  of 
War  Savings  Stamps.  They  are  also  operating  the  railroads, 
which  is  war  service  of  primary-  importance.  I  am  sure  that 
they  count  it  a  glorious  privilege  to  do  this  vital  work  for 
their  countr}-.  I  deeply  appreciate  what  they  have  already 
done,  but  there  is  more  to  do,  and  I  am  sure  that  they  will 
do  more  if  the  way  is  pointed  out  to  them. 

"The  enormous  sums  required  to  finance  democracy's  part 
in  the  war  impose  a  new'  duty  upon  each  and  every  one  of 
us.  Liberty  Loans  must  be  offered  from  time  to  time  until 
the  Kaiser  is  licked  to  a  finish.  Each  of  these  loans  must  Ije 
subscribed  in  full.  No  patriotic  American  will  have  per- 
formed his  duty  by  subscribing  to  one  loan  only,  or  by- 
buying  a  few  War  Savings  Stamps.  Each  and  ever}-  one 
should  practice  ever}'  possible  economy,  save  ever}-  possible 
dollar,  and  buy  as  many  Liberty  Bonds  as  he  can  afford! 
ever}'  time  a  Liberty  Loan  is  offered  to  the  countr}'. 

"In  the  Fourth  Liberty  Loan  campaign  which  is  just  ahead 


502 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  9 


of  us  I  wish  to  make  a  special  appeal  to  every  railroad  em- 
ployee to  go  the  limit  in  lending  of  his  available  means  to 
Uncle  Sam.  Now  is  the  time  to  prepare  for  that  campaign 
by  saving  every  possible  dollar,  so  that  each  may  be  ready 
to  do  his  part  before  the  subscription  closes.  Hundreds 
of  thousands  of  employees  in  the  railroad  service  of  the 
United  States  have  received,  or  will  receive,  checks  for  back 
pay,  in  accordance  with  the  provisions  of  the  Wage  Order  I 
approved  May  25,  1918,  and  Supplement  No.  4  to  General 
(Jrdcr  27,  issued  on  July  25.  1918.  No  employee  can  make 
bettor  use  of  his  buck  pay  than  to  lend  it  to  the  government 
at  interest,  thus  securing  un  investment  of  absolute  safety 
for  liimself  and  l)uilding  up  a  reserve  for  a  rainy  day. 

"Vou  must  rememl)er  that  you  are  not  asked  to  give  your 
saving>  to  the  government;  vou  are  asked  merelv  to  letid  vour 
money  to  your  government — and  for  what  purpose?  To 
hack  the  millions  of  the  finest  American  boys  ever  collected 
together  in  a  great  army,  and  to  help  them  fight  irresistibly 
for  our  lives,  liberties,  and  vital  interests.  One  and  a  half 
million  of  the.se  .-iplendid  boys  are  already  in  France,  and 
already  they  have  given  tlie  Kaiser  a  dose  from  which  he  is 
staggering  and  from  which  lie  will  not  recover.  But  the 
pressure  must  l>e  kept  up.  Arms,  ammunition,  and  food 
supplie>  of  all  kinds  must  go  forward  in  a  continuous  stream 
if  the  pressure  is  to  be  maintained.  It  depends  upon  us 
who  stay  at  home  to  keep  the  pressure  applied.  We  must 
lend  (xir  money  to  our  government,  lend  it  to  the  limit,  so 
that  the  government  may  in  turn  put  in  the  hands  of  our 
splendid  sons  the  things  witliout  which  they  can  not  fight 
and  without  which  the  defeat  of  the  Kaiser  and  his  hateful 
military  despotism  can  not  lie  accomplised. 

"I  want  tlie  railroad  men  and  women  of  the  United  States 
to  do  more,  if  possible,  then  anybody  else,  because  I  want 
tliem  to  be  among  the  first  always  in  patriotism,  in  service, 
and  in  sacrifice  to  our  great  and  glorious  country.  We  have 
the  Kaiser  groggy — let  us  keep  hitting  hard  now  until  he 
is  counted  out.'' 


RESULTS  OF  ROAD  TESTS  OF  N.  &  W. 
MALLET  LOCOMOTIVE 

BY  H.  W.  REYNOLDS 

In  the  description  of  the  Norfolk  &  Western  267-ton  Mal- 
let tyiK»  locomotive,  which  appeared  on  page  445  of  the 
August.  1918,  issue  of  the  Railway  Mechanical  Engineer, 
reference  was  made  to  the  fact  that  the  free  steaming  qualities 
of  this  locomotive  had  been  demonstrated  by  road  tests.  The 
tests  referred  to  were  conducted  with  a  dynamometer  car 
in  road  service  on  the  Pennsylvania  Railroad,  and  data 
showing  the  performance  of  the  locomotive  during  these  tests 
is  now  available. 

After  making  one  trip  in  road  service  on  the  Norfolk  & 
Western  the  engine  was  sent  under  its  own  steam  to  Altoona, 
Pa.,  and  turned  over  to  the  Pennsylvania  Railroad  to  be 
tested  on  the  Pittsl)urgh  division.  No  special  adjustments 
Avhatever  were  made  in  anticipation  of  the  tests,  which  were 
made  with  the  locomotive  in  exactly  the  same  condition  in 
which  it  had  l>een  turned  over  to  the  transportation  depart- 
ment for  service. 

The  tests  were  made  on  slow  freight  trains  composed  of 
cars  of  mi.xed  classes  and  lading,  the  Mallet  type  locomotive 
coupled  to  the  dynamometer  car  being  placed  ahead  of  a 
Pennsylvania  Mikado  tyj)e  locomotive  which  in  turn  was 
coupk-d  to  the  head  of  the  train.  The  nominal  speed  of  the 
test  trains  was  12  miles  an  hour,  regulated  by  working  the 
Mikado  locomotive  to  suit  grade  conditions.  The  Mallet 
locomotive  was  operated  at  its  maximum  capacity  on  most 
of  the  tests  over  practically  the  entire  run. 

The  distance  from  the  starting  to  the  stopping  point  of 
the  test  was  about   22  miles.     The  difference  in  elevation 


between  these  two  points  was  885  feet,  corresponding  to  an 
average  ascending  grade  of  .767  per  cent.  The  ruling  grade 
over  which  these  tests  were  run  was  1.15  per  cent,  four 
miles  long. 
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The  figures  given  below  for  these  tests  are  averages  for 
the  whole  trip.  They  do  not  represent  the  maximum  out- 
put of  the  boiler  that  would  have  been  obtained  for  a 
shorter  period  of  time  or  if  conditions  had  been  such  that 
the  locomotive   could   have  been  worked   at   its   maximum 
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l)oiler  capacity  during  the  entire  time  it  was  actually  running. 

Table  I — Boiler  Performance 

Maxi-  Mini-  Average 

mum  mum  for  tests 

Average  steam  pressure,  lb.  per  sq.  in 230  224  227 

Total  dry  coal  fired,  lb.  per  hr 8,679  5,053  7,140 

Dry  coal  fired,  lb.  per  hr.  per  sq.   ft.  grate 90.41  52.63  74.4 

Total   eqnivalrnt   evaporation,   lb.    per   hr 68,006  44,787  56,720 

Kciuivalent  evai)oration,  lb.  per  hr.  per  lb.  dry  coal.       8.86  7.08  8.01 
higuivaleiu    evaporation,    lb.    per    hr.    per    sq.    ft. 

heating  surface    8.66  5.71  7.23 

Boiler    horsepower     1,971.2  1,298.2  1,644.0 

Kfficiency  of  boiler,  per  cent 66.41  46.47  55.0 

The  principal  items  of  boiler  and  engine  performance  are 
given  in  Tables  I  and  II,  respectively.    Data  relative  to  the 
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performance  of  the  locomotive  as  a  whole  is' given  in  Table 
III. 

Taele   II— Enoine   Performance 

Maxi-  Mini-  Average 

mum  mum  for  tests 

Speed,    miles    per    hour 12.03  8.16  10.5 

Average  boiler  pressure,  lb.  per  sq.  in 230  224  227 

Average   h.    p.    engine    steam    chest    pressure,    lb. 

per   sq.   in ; 203  181  194 

Average  h.  p.  engine  superheat,  deg.   F 215  191  _206 

Average   h.   p.   engine  indicated   horsepower 1,251  1,079.5  1,177.6 

Average    1.    p.    engine    steam    chest    pressure,    lb. 

per  sq.   in ^   67  49  62 

Average  1.  p.  engine  superheat,  deg.   F ,    ^^  ^^  ^\ 

Average    1.    p.   engine   indicated    horsepower 1.507.6  1,226.3  1.362.5 

Total    indicated    horsepower 2,758.6  2,305.8  2,538.9 

Per  cent  of  total   work  by  1.   p.  cylinders 54.65  52.85  53.6 

Stean-     lb.   per   i.   hp.   per  hr 17.82  15.21  16.56 

The  back  pressure  in  the  cylinders  for  a  range  in  steam 
con.suniption  between  37,000  to  50,000  lb.  per  hour  was 
70  to  75  lb.  in  the  high-pressure  cylinders  and  from  4  to 
6  lb.  in  the  low-pressure  cylinders. 

Tahle   III — Performance  of  the  Locomotive  as  a  Whole 

Maxi-  Mini-  Average 

mum  mum  for  tests 

Average   running  speed,   m.   p.   h 12.03  8.16  10.5 

Average    draw-bar    pull,    lb 63,800  50,400  58.850 

Machine    efficiency    88.71  86.92  87.09 

Dry   coal   per  i.   hp    hr 3.15  2.83  2.9" 

Steat:!,  lb.  per  i.  hn.  hr 17.82  15.21  16.56 

Drv  coal.  lb.   per  d.  hp.  hr 3.89  3.19  3.52 

Steam,  lb.  per  d.  hp.  hr 21.20  17.51  19.46 

As  the  calculated  tractive  effort  of  the  locomotive  when 
working  compound  is  104,350  lb.,  the  maximum  draw-bar 
pull  developed  was  greater  than  could  be  recorded  by  the 


dynamometer  car,  which  had  a  capacity  of  100,000  lb.  The 
greatest  recorded  pull  was  97,600  lb.  which,  when  corrected 
for  grade  and  acceleration,  was  106,100  lb.  at  1  m.  p.  h. 

The  draw-bar  pull  curve  shown  was  obtained  from  instan- 
taneous pulls  taken  from  the  dynamometer  records,  corrected 
for  grade  and  acceleration.  Over  the  ruling  grade  on  <me 
test  the  average  draw-bar  pull  was  71,940  lb.  at  an  average 
speed  of  12  miles  an  hour.  The  corresponding  pull  cm  levd 
tangent  track  would  have  been  80,540  lb.  During  this  test 
the  locomotive  was  worked  in  full  gear  with  a  wide-<^n 
throttle  and  an  average  steam  pressure  of  227  lb.  On  an- 
other test  the  average  draw-bar  pull  exerted  by  the  loconotive 
over  the  same  grade  was  73,600  lb.,  corresponding  to  a 
pull  on  level  tangent  track  of  82,200  lb.  The  average  speed 
on  this  test  was  11.6  miles  an  hour,  and  an  average  steam 
pressure  of  230  lb.  was  maintained. 

Had  it  been  possible  to  have  recorded  the  maximum 
draw-bar  pull  with  the  engine  working  simple,  the  draw- 
bar pull  curve  would  have  gone  considerably  higher  than 
shown,  for  the  calculated  simple  tractive  effort  of  the  loco- 
mot' ve  is  135,000  lb. 


M.  K.  &  T.  PULVERIZED  COAL  TESTS 

In  the  October,  1916.  issue  of  the  Railway  Mechanical 
Engineer,  page  499,  there  appeared  a  description  of  the  equip- 
ment installed  at  the  power  house  of  the  Parsons  shc^s  of 
the  Missouri,  Kansas  &  Texas  for  the  preparation  and  burn- 
ing of  pulverized  coal.  At  that  time  some  tests  had  been 
made  on  one  of  the  boilers  using  several  varieties  of  coal,  and 
a  brief  summary-  of  the  results  was  included  in  the  article. 
In  June,  1917,  another  series  of  tests  was  conducted.  A  brief 
summary  of  the  results  of  these  tests  is  given  in  the  tables:* 

TtLE      I SUJTMARY      OF      PoWDEPED      CoAL      TESTS      AT      M.      K.      &      T.      ShOPS. 

Cherokee  Semi- 

_-.     ,      ,   ,     .  I-ignite,  slack.  So.  Anthracite. 

Kind  of  fue!  Texas  Kar.sas  Kansas 

Duration    of   test,    hours 4.5  4.0  3.$ 

Boiler    pressure,    gage    lb 137.5  136.0  13s!$ 

Draft,  inches  water: 

At    damper     0.092  0.055  0  000 

Top    third    pass 0.148  0.083  0.07$ 

Bottom  second  pass 0.119  O.IOS  0.070 

Top   first   pass    0.039  0  021  0  010 

Furnace     0.082  0.051  0.03« 

Furnace   temperature,    dee.    F 2,352.0  2.3  79.0  2,408.0 

Stack  temperature,  deg.    F 597.9  534.6  624.J 

Gas  at  end  of  flame: 

CO, 16.67  15.1  16.S 

Oj    1.93  2.9  l.» 

CO     0  24  0.1  0.0 

N 81.16  81.9  81.6 

Gas  at  stack: 

CO, 14.75  14.8  1S.8 

2'q S.05  3.S  3.0 

>J 80.20  81.7  si'.i' 

Proximate  analysis  of  coal: 

Moisture     17.06  1.06  0.30 

\olatile,  dry   61.5^  32.41  22.9 

Fixed   C,   dry 24.72  49.57  59.94 

Ash,   dry    13.76  18.02  17.77 

Sulphur    (separately  determined) 0.98  5.14  4  09 

B.t.u.  per  lb.  as  fine! 8.854.0  12,056.0  12,587.0 

B.t.u.  per  lb.  dry  coal 10.675.0  12,185.0  12.625.0 

B.t.u.  per  lb.  combustible 12,378.0  14,863.0  15,352.0 

Size: 

Through    lOOmesh    sieve,    per    cent....  92.75  91.56  91.92 

Through    200-mesh    sieve,    ler   cent....  75.08  73.50  77.4t 

Coal  burned  per  hour,  dry,  lb 1,244.0  1.161.0  997.0 

Per  ceni  ash  and  ref':se  in  dry  coal 13.76  18.02  17.77 

Weight  of  combustible  in  ash 0  0  0 

Water  evaporated  per  hour,  actual 7.427.0  8.005.0  8.657.0 

Equiv.  evap.  per  hr.,  ib 7.844.0  8,482  0  9,034.0 

Horsepower,  builder's  rating 191.2  191.2  191.2 

Per  cent  of  rated  horsepower  develiiped.  1190  129.0  137.0 

Equiv.  evap.  per  lb.  coal  as  fired,  lb 5.229  7.231  9.034 

Equiv.  evap.  per  lb.  dry  coal,  Ib 6.305  7.306  9.061 

Equiv.    evap.    deg.    per    sn.    ft.    H.S.    per 

hr.,  lb 4.102  4  436  4.72S 

Per    cent    excess    air    per    Ib.    dry    coal, 

furnace    11.99  16.97  11.69 

Per    cent    excess    air    per    Ih.    dry    coal, 

"Ptake     26.89 19.88 16.01 

*The  data  in  the  tables  and  the  discussion  of  the  tests  are  abstracted  fr«>ia 
an  article  by  H.  R.  Collirs  and  Joseph  Harrington  which  appeared  is 
the   General   Electric   Review   for  October,    1917. 

Three  different  fuels  were  tested  having  a  considerable 
range  in  quality.  The  first  test  was  of  Texas  lignite,  which 
had  been  stored  in  the  open  air  over  six  months,  and  sub- 
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jected  to  freezing  and  thawing,  and  the  influence  of  the  sun 
and  wind  all  this  time.  It  was  not  necessary  to  dr}-  this  lig- 
nite to  the  same  degree  that  the  other  coals  were  dried,  and 
the  17  per  cent  of  moisture  in  the  coal,  as  fired,  did  not 
affect  its  apparent  quality  at  all.  To  all  appearances,  it  was 
as  fluid  as  the  semi-anthracite  coal  containing  only  0.3  per 
cent  moisture.  The  second  coal  was  a  fairly  high  ash,  high 
sulphur  coal  from  southern  Kansas,  and  is  the  coal  which 
is  usually  burned  at  this  plant.  For  the  last  test  a  car  load 
of  semi-anthracite  screenings  was  obtained.  This  coal  was 
very  fine  when  received,  and  was  stated  to  be  of  a  kind  which 
is  unsalable  on  account  of  its  size. 

It  was  not  possible  under  the  conditions  obtaining  at  the 
time  to  conduct  tests  even  as  long  as  eight  hours,  so  that  tests 
of  shorter  duration  were  made.  While  these  tests  may  appear 
to  be  short  as  compared  with  the  accepted  practice  in  mechan- 
ical stoker  testing,  it  must  be  remembered  that  the  amount 
of  fuel  actually  in  the  furnace  at  any  one  time,  is  represented 
by  a  ver)'  few  pounds,  and  that  when  the  feed  screw  is  sud- 
denly stopped,  the  combustion  as  suddenly  ceases. 

One  point  of  particular  interest  is  the  heat  balance,  which 
indicates  conditions  unusual  in  boiler  testing.  The  boilers 
themselves  were  O'Brien  boilers,  which  had  been  rebaffled 
to  provide  three  cross  passes  for  the  gases,  and  inability  to 
clean  the  heating  surface  of  these  boilers  by  hand  resulted  in 


cent  ash  pit  loss.  The  ash  pit  loss  with  stokers  will  run 
from  2  to  5  per  cent,  so  that  there  is  in  stoker  practice  from 
four  to  ten  times  as  much  ash  pit  loss  as  with  powdered  coal. 

During  these  tests  there  was  a  light  gray  haze  apparent 
at  the  top  of  the  stack.  A  sample  of  dust  was  obtained  from 
the  breeching,  which  was  ver}-  fine  in  size  and  of  a  gray  color. 
Analysis  showed  that  there  was  two  per  cent  of  combustible 
matter  in  the  fine  dust. 

Anotlier  matter  bearing  on  the  high  furnace  efficiencies  is 
the  item  of  heat  absorbed  by  excess  air.  It  was  without  the 
slightest  difficulty  that  the  COo  in  the  flue  gases  was  carried 
up  to  16  per  cent,  readings  frequently  going  to  17  per  cent, 
and  but  few  readings  being  less  than  15  per  cent.  Con- 
siderable care  was  exercised  in  making  the  analysis  for  CO, 
there  being  the  natural  thought  that  with  the  high  CO^  that 
some  loss  from  incomplete  comljustion  might  occur.  The  CO 
loss  was  in  direct  proportion  to  the  length  of  the  flame.  Some 
relation,  therefore,  between  the  proportion  of  volatile  matter 
in  the  fuel  and  the  CO  loss  becomes  apparent. 

Pyrometer  readings  showed  a  furnace  temperature  between 
2300  deg.  F.  and  2400  deg.  F.,  under  which  conditions  brick 
work  may  be  maintained  indefinitely,  and  which  is  above 
the  fusing  point  of  the  ash  from  many  coals.  This  furnace 
had  been  in  constant  service  for  nine  or  ten  months,  and  the 
interior  was  in  perfectly  good  shape. 


Table  IT— Heat  Balancb  Pek  Pound  of  Coal 

Texas  Lignite 

, ^ ^ 

B.t.u  Per  cent 

Heat  rcr  H'-   coal  as  t^red 8,854  100.00 

Heat  absorbed  by  water  in  boiler.  ...    5,073  57.32 

Necessary  Losses: 

Heat  to  moisture  and  burned  H.  up  to  temp,  of  steam 581  6.56 

Heat  to  theoretical  amount  dry  gas  up  to  temp,  of  steam _  441  4.98 

Heat  available  for  use 7,832  

Highest   theoretical   efficiency 88.46 

Furnace  Losses: 

Heat  to  excess  air  up  to  steam  temp SO  0.57 

Heat  loss  due  to  CO 75  0.86 

Heat  available  for  boiler 7,707  87.05 

Furnace  efficiency 98.40 

Boiler  Losses: 

Heat   to   theoretical   amount   of   dry   gas,   moisture   and    H.   above 

stpam  temp 465  .             5.25 

Heat  loss  due  to  air  leakage  through  setting 120  1.36 

Radiation  and  unaccounted  for  losses 2  049  23.12 

Boiler  efficiency    65.82 

Combined  efficiency   57.32 

Katie  comb.  eff.  to  highest  theor.  eff 64.80 
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one-half  of  the  heating  surface  being  particularly  dirty.  To 
this  may  be  ascribed  much  of  the  inefficiency  of  the  boiler. 
Gas  tenijjeratures  nearly  200  deg.  F.  in  excess  of  what  could 
properly  be  expected  were  obtained  at  the  stack. 

The  next  item  of  interest  is  the  very  high  furnace  and 
grate  efficiency.  The  ash  pit  in  this  case  had  a  sloping  bot- 
tom, and  was  visible  throughout  its  extent  from  the  door  in 
the  basement.  Previous  to  these  tests  the  pit  was  sub- 
stantially clean  and  the  condition  noted.  In  the  case  of  the 
Cherokee  slack,  the  ash  fused  and  ran  down  the  bottom  in 
molten  streams,  being  removed  partially  in  liquid  form  and 
partly  by  being  broken  away  from  the  bottom  with  a  bar  after 
it  had  somewhat  cooled.  An  examination  of  a  piece  of  cold 
slag  shows  an  appearance  like  that  of  black  glass,  without 
the  slightest  sign  of  any  combustible. 

Under  the  ordinary  operating  conditions  of  this  plant  using 
this  coal  and  operating  at  times  at  low  ratings,  there  is  pro- 
duced a  mixture  of  fine  sandy  looking  ash  and  melted  slag. 
Examination  of  a  car  load  of  this  refuse  standing  on  the 
side  track  of  the  plant  failed  to  reveal  any  traces  of  unburned 
coal  or  coke.  A  sample  was  secured  by  taking  a  little  from 
various  parts  of  the  car  which  analysed  as  follows: 

Per  cent  moisture 1 3.00 

Per  cent  ash,  dry  basis ._ 97.40 

Per  cent  combustible  matter,  dry  basis 2.60 

If  all  of  the  refuse  could  have  been  collected  and  weighed 
the  weight  would  have  been  equal  to  18.50  per  cent  of  the 
dry  coal  fired.     There  would  have  been,  therefore,  0.48  per 


The  ash  from  the  lignite  and  semi-anthracite  coals  did  not 
fuse,  and  there  was  a  small  deposit  in  the  ash  pit  of  a  yellow 
sandy  looking  ash  which  appeared  to  be  entirely  free  of  com- 
bustible matter. 

Another  and  most  interesting  phase  of  these  tests  is  the 
draft  loss  in  the  boiler.  A  drop  in  draft  between  the  top  of 
the  third  pass  and  the  furnace  of  around  0.05  in.,  in  a  boiler 
ten  tiers  of  tubes  in  height,  operating  at  25  or  30  per  cent 
above  its  rating,  does  not  seem  natural,  but  the  draft  readings 
throughout  all  three  tests  were  checked  and  repeatedly  veri- 
fied. These  boilers  are  equipped  with  60-ft.  stacks,  and  were 
operated  with  the  stack  damper  partially  closed  in  order  to 
get  the  furnace  draft  nearly  neutral.  The  small  loss  is  prob- 
ably due  to  the  small  gas  volume  and  consequent  low  fric- 
tional  resistance  in  the  boiler. 

There  is  without  doubt  a  certain  amount  of  the  ash  dust 
which  adheres  to  the  furnace  walls,  and  if  such  ash  has  a 
fluxing  effect  on  the  brick,  ultimate  destruction  will  occur. 
On  the  other  hand,  if  it  is  desirable  to  liquefy  the  ash  the 
furnace  can  be  designed  to  produce  a  temperature  which  will 
be  above  the  fusing  point,  and  the  substantially  complete 
removal  of  the  ash  in  this  form  therebv  effected. 

One  of  the  questions  which  heretofore  has  frequently  been 
asked  is  relative  to  the  slagging  of  the  tubes  from  fused 
ash  adhering  thereto,  and  forming  an  objectionable  coating 
on  the  exposed  surfaces.  During  the  three  days  when  these 
boilers  were  under  observation  there  was  no  sign  of  any  for- 
mation of  this  nature. 
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Reclamation  on  the  Southern  Pacific 

A  Description  of  the  Extensive  Salvage  Work  Done 
in  the  Largest  Railroad  Shop  on  the  Pacific  Coast 

BY  FRANK  A.  STANLEY 
II 


IN  the  first  installment  of  this  article  reference  was  made  to 
the  reclamation  at  the  scrap  docks  of  the  Sacramento 
shops  of  many  such  items  as  bolts,  oil  box  covers,  shoe 
and  wedge  lining,  washers,  valves,  and  numerous  other  parts 
that  admit  of  being  put  into  serviceable  condition  and  are, 
therefore,  in  a  class  distinctive  from  the  material  that  is 
actually  scrapped  and  sent  to  the  foundr}-,  mill  and  forge  for 


Fig.  13 — Sorted   Bolts  Ready  for  Reclaiming 

working  into  castings  and  stock  for  fresh  material.  The 
sorting  out  of  parts  suitable  for  immediate  reclamation  is  a 
process  that  is  carried  on  with  as  great  a  degree  of  celerity 
as  possible  and  as  rapidly  as  any  group  of  bolts,  covers  or 
other  pieces  is  accumulated  in  sufficient  numbers  the  parts 
are  run  through  the  necessary  operations  to  make  them  suit- 
able for  storing  and  issuing  as  required. 

Thus,  in  Fig.  13,  a  number  of  piles  of  bolts  and  nuts  are 
represented  as  sorted  for  reclaiming,  an  undertaking  accom- 
plished by  the  simple  operations  of  cutting  off  the  worn 
threaded  ends,  straightening  the  body,  rethreading,  and  in 
the  case  of  the  nuts,  retapping.  The  principal  bolt  shop  is 
naturally  located  in  the  main  shops  and  where  bolts  and  nuts 
are  overhauled  in  great  quantities  much  of  the  work  is  sent 
there  from  the  reclamation  docks. 


BOX  COVERS,  SHOES  AND  \\  EDGES 

The  pile  of  parts  in  Fig.  14  is  a  portion  of  a  considerable 
accumulation  of  oil  box  covers  that  arrive  in  great  numl^ers 
at  the  scrap  docks.  These  are  in  some  instances  sheet 
metal  stampings,  in  others  malleable  castings.  In  either 
case  the  work  of  reclamation  consists  in  heating  and  straight- 
ening the  flat  covers,  straightening  out  the  hinge  ends  for  the 
pins,  closing  the  ends  where  sprung  ojien.  etc.,  all  operations 
performed  in  the  smithy  on  the  scrap  docks. 

The  view  in  Fig.  15  shows  a  pile  of  shoes  and  wedges  on 
the  reclamation  platform  where  the  brass  is  melted  out  as 
mentioned  in  the  article  last  month.  The  furnace  for  the 
work  is  seen  at  the  left  and  as  there  indicated  it  is  fired  by 
oil  fuel.  The  amount  of  brass  thus  saved  from  old  shoes  and 
wedges  will  run  to  about  2,600  lb.  in  two  weeks*  time.    Ma- 


Fig.    14 — oil    Box   Covers  to   be   Straightened 

terial  of  this  nature  is  constantly  coming  in  from  all  over 
the  system  and  the  total  saving  of  brass  from  various  classes 
of  parts  runs  into  a  very  high  figure. 

CAR    BRASSES 

Along  this  line  few  features  of  the  reclamation  project  are 
more  important  than  the  saving  of  material  in  the  wav  of  old 
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car  ljras>e>.  which  by  the  way.  are  overhauled  in  the  main 
phint,  in  the  babbitt  shop.  Formerly  up  to  ten  or  a  dozen 
years  ago.  practically  all  car  and  truck  brasses,  as  the  babbitt 
lining  wore  out  or  burned  out,  were  discarded  and  sold  to  the 
junk  dealers  and  entirely  new  brasses  put  into  their  places. 
Now  the  old  brasses  all  come  back  to  the  babbitt  shop  at  the 
Sacramento  plant  and  are  here  relined  with  new  babbitt  un- 
less worn  too  thin  for  further  service,  or  too  short  on  the  ends 
for  use. 

This  mean>  a  consideraljle  saving  of  old  babbitt  which  is 


Fig.   15 — Furnace  for  Melting   Liners  from   Shoes  and   Wedges 

melted  out  of  the  brasses  and  a  much  more  important  saving 
in  the  brasses  themselves,  which  under  usual  conditions  of 
service  Avill  last  for  a  good  many  years.  Some  conception  of 
the  extent  of  operations  in  this  direction  is  gathered  from  the 
fact  tiiat  the  babljitt  shop  referred  to  relines  as  many  as  .>.000 
old  brasses  in  the  course  of  a  month,  this  in  addition  to  an 
out|)Ut  of  new  brasses  running  up  to  some  4.500  in  number. 

In  these  operations  and  in  pouring  other  classes  of  work 
the  babbitt  shop  will  run  about  a  ton  of  babl)itt  a  day.     For 


Fig.    16. — Gang    Punch   for  Tie   Plates 

brasses  alone  the  I)abbitt  used  per  month  runs  up  to  over 
40,000  lb.,  about  20  per  cent  of  this  going  into  the  relining 
of  old  bra.sses  and  the  remainder  into  new  work. 

Old  babbitt  recovered  from  worn  brasses,  from  crossheads, 
etc..  constitutes  the  bulk  of  the  material  required  for  pouring 
both  old*  and  new  l^rasres.  To  this  reclaimed  babbitt  enough 
new  metal  is.  of  cou^^e.  added  to  I)ring  the  material  up  to  the 
analvsis  to  which  the  I'n'ng  metal  must  he  held. 


MAKING   UP   BILLETS   FOR   THE    MILL 

Returning  now  to  the  reclamation  docks  proper,  a  large 
numljer  of  box-piles  ready  to  be  sent  to  the  rolling  mills  are 
shown  on  the  platforms,  in  the  illustrations  at  the  head  of 
this  article.  The  lx)x-pile  is  built  up  on  a  board,  on  which 
binding  straps  of  flat  stock  are  placed,  with  the  scrap  piled 
l^etween  sections  of  plate  which  have  been  cut  roughly  to  size 
in'  power  shears  and  flame  cutting  torch. 

The  assortment  of  scrap  bolts,  rod  ends,  pins  and  so  on  is 
built  up  neatly  and  then  bound  by  closing  the  straps  in  an 
air  operated  machine.  The  finished  box-piles  are  placed  on 
carrying  stands,  each  holding  a  half-dozen  or  more  box-piles, 
which  are  made  up  of  u  stiff  metal  skeleton  form  that  admits 
of  being  picked  up  and  moved  about  by  the  lifting  truck 
shown  in  the  illustrations.  This  truck  is  backed  under  a 
stand  and  then  a  pull  of  the  upright  lever  lifts  the  truck 
body  and  clears  the  stand  and  its  load  from  the  floor,  so 
that  it  may  be  transferred  easily  to  any  other  point  in  the 
shop  and  as  easily  deposited. 

The  box-piles  are  hauled  on  flat  cars  around  to  the  mill 
siding  and  there  unloaded  for  the  heating  furnaces.  Several 
long  rows  of  stands  with  their  billets  in  front  of  the  mill  de- 
partment are  shown  in  the  center  photograph.  The  lifting 
trucks  are  here  also  used  in  numbers  for  transporting  the 
HKiterial  about  the  mill  and  yard  platforms. 

The  roughed  square  stock  as  it  issues  from  the  mill  rolls 


Fig.  17 — Some  of  the  Sizes  of  Bolts  Manufactured 

is  seen  piled  up  in  short  working  lengths  in  the  right-hand 
photograj)h.  Merchant  bar  products  are  made  in  great  quan- 
tity in  rounds,  squares,  flats  and  other  sections  for  general 
use  and  manufacturing  purposes  in  the  various  shop  de- 
jjurtments. 

PIXCHIXG    TIE    PL.ATES 

Tie  plates  are  manufactured  in  large  numbers.  The 
method  of  punching  them  is  illustrated  in  Fig.  16.  There  are 
four  punches  combined  in  one  gang  for  forming  all  four  holes 
at  one  stroke  of  the  machine.  The  d'es  carr)'  the  shear  at  the 
right  hand  side,  the  stop  further  to  the  right  and  a  stripper  is 
placed  across  the  center  of  the  die  block  to  clear  the  four 
round  dies  inserted  in  the  face  of  the  block. 

Some  of  the  large  sizes  of  bolts  and  nut  blanks  manufac- 
tured are  seen  in  Fig.  17.  The  nuts  are  produced  by  heading 
up  the  end  of  the  round  bar  as  in  forming  a  bolt  head,  and 
then  punching  through  the  center  of  the  hexagon  head  and  so 
forcing  out  the  core  of  the  nut  blank  as  an  integral  part  of 
the  round  bar  of  stock.  One  set  of  dies  upsets  the  hexagon 
form  on  the  end  of  the  hot  metal  and  then  the  bar  is  dropped 
into  the  lower  die  for  the  punching  out  of  the  center,  which 
clears  the  bp.r  from  the  pierced  nut  blank. 
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EFFECT  OF  HOLES  IN  THE  SIDES  OF 
BOX  BOLSTERS 

BY  L.  E.  ENDSLEY 
Professor,  Railway  Mechanical  EntineerinC,  University  of  Pittsburgh 

In  a  paper  read  by  the  writer  before  the  St.  Louis  Railway 
Club,  in  ^Iay  of  this  year,*  it  was  shown  that  straightening 
the  bottom  or  tension  member,  closing  the  usual  openings 
in  the  tension  member  and  casting  holes  in  the  side  walls 
gave  a  box  truck,  bolster  of  considerably  less  maximum  stress, 
both  in  the  tension  and  compression  members,  than  a  bolster 
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Fig.  1 — The  Bolster  Tested  to  Determine  the  Effect  on  Stresses  of 
Holes  in  the  Side  Walls 

of  the  same  general  design  and  weight  having  the  ordinary 
curved  Itottom  or  tension  member  with  the  usual  holes  in  this 
member  and  no  holes  in  the  side  walls. 

Since  the  reading  of  the  above  paper  the  writer  has  con- 
ducted a  series  of  tests  on  a  bolster  both  with  and  without 
holes  in  the  side  walls.  The  object  of  these  experiments  was 
to  determine  the  effect  of  each  set  of  side  holes  alone  or  col- 
lectivel}-  upon  the  strength  of  the  design.  In  order  to  de- 
termine the  stresses  under  comparative  conditions  it  was  de- 
cided to  cast  a  bolster  with  no  holes  in  the  side  walls  and 
after  testing  by  means  of  the  Berry  strain  gage  to  machine 
out  the  holes,  four  at  a  time,  and  test  after  each  set  of  holes 
were  machined.  This  was  done  to  eliminate  such  variables 
as  might  occur  in  two  separately  cast  bolsters. 

The  Ijolster  used  throughout  these  tests  was  cast  as  shown 
in  Fig.  1  without  the  twelve  holes  in  the  sides,  the  location 
of  which  are  shown  by  dot  and  dash  lines  in  the  half  side 
elevation.  The  hole  in  the  top  of  the  bolster  was  cast  as 
shown  in  the  top  view.     The  bolster  shown  in  Fig.  1  is  iden- 

*See   the   Railway   Mc'liaiiirai   Ensincer  for  June,    1918,    page   343 


tical  with  that  showTi  in  Fig.  10  of  the  previous  article,  with 
the  exception  that  in  Fig.  10  the  holes  were  cast  in  the  sides 
and  a  bead  was  cast  around  each  hole.  With  this  alteration 
the  same  pattern  was  used.  However,  the  metal  in  the  bott<xn 
or  tension  member  of  the  bolster,  the  test  results  of  which 
are  given  in  Figs.  2  and  3,  did  not  come  up  to  the  drawing 
dimensions,  being  generally  less  than  that  specied  with  the 
exception  at  the  center  of  the  bottCMn,  where  it  was  drawing 
size.  This  accounts  for  the  stresses  being  somewhat  greater 
than  tho.se  previously  recorded.  This,  however,  did  not  in- 
fluence in  the  least  the  comparisons  as  herein  given  of  the 
same  bolster  both  with  and  without  the  side  holes. 

The  bolster  was  first  tested  without  any  holes  in  the  side 
walls,  and  Fig.  2  gives  the  stresses  in  the  bolster  under  the 
combined  method  of  loading,  which  amounted  to  150,000  lb. 
total  load.  After  this  test  was  conducted,  the  four  large  cen- 
ter holes  4 1/2  in.  in  diameter  were  machined  in  the  side  walls 
and  a  second  test  was  made  under  the  same  loading;  after  this 
the  next  largest  four  holes,  those  i^z   in.  in  diameter,  were 
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Fig.  2— Stresses    In    Bolster  with   Solid    Sides   under   150,000-Lb. 

Combined   Load 

machined  and  a  third  test  made.  The  four  outer  holes, 
which  are  2  in.  in  diameter,  were  then  machined  and  the 
fourth  test,  that  given  in  Fig.  3,  was  conducted. 

The  results  of  the  second  and  third  tests  are  not  given  in 
this  paper  for  the  reason  that,  comparable  with  the  first  test 
with  no  holes  in  the  side  walls,  there  was  practically  no  dif- 
ference in  the  stress  in  the  compression  and  tension  members, 
following  the  insertion  of  the  first  and  second  sets  of  holes.    It 
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will  he  seen  that  there  is  a  slight  increase  of  stress  in  the 
fourth  test  over  that  in  the  first  test  along  the  bottom  or  ten- 
sion member  at  certain  points. 


BRAKE  PIPE  LEAKAGE 

In  discussing  a  paper  on  the  question  of  Air  Brake  Main- 


ay  averagmg  these  tension  stresses  on  the  l)ottom  meml)er      tenance  before  the  New  Enyland  Railroad  Club   H    s'Wil 
from  just  outside  of  the  outer  set  of  holes  to  a  point  just  in-     ton.  supervisor  of  air  brakes.  Boston  &    \lbanv    cnoke  on 
side  of  the  mner  set  of  holes  we  obtain  11..S00  lb.  stress  per      l>rake  pipe  leakage,  saving,  in  part,  as  follows-     '  ' 


due  to  the  fact  that  there  were  no  beads  around  the  holes  of 


sq.  in.  without  the  holes  in  the  bolster  and  only  300  lb.  in-  "The  practice  of  the  train  liien  pulling  the' air  ho^e  inirt 

crease  in  stress  with  the  12  holes  in  the  bolster,  showing  that  results  in  a  great  deal  of  trouble  as  it  cau^e.  leak^  in  the 
the  addition  of  these  holes  did  not  have  any  material  effect  train  i)ipe.  It  not  onlv  injures  the  ho^e  ruDture^  the  lining 
upon  the  stresses  developed  in  the  bolster.  and  causes  it  to  become  porcus,   and  injures  the  coupling 

Comixinng  the  stresses  around  the  holes  in  Fig.  .^  it  will     themselves,  but  the  constant  shocks  applied  to  the  ],r-ike  nine 
be  seen  that  they  are  somewhat  higher  than  the  stres.ses  shown     itself  by  pulling  the  hose  apart  eventuallv  loosen  the  io  nts 
around  the  holes  in  fig.  10  of  the  previous  paper.     This  is      All  roads  should  instruct  the  trainmen  to  separate  the  hose 

by  hand  and  we  should  see  that  thev  do  it.  To  show  how 
expensive  brake  pipe  leakage  mav  be  I  will  quote  from  a 
paper  which  I  prepared  and  read  before  this  Club  in  Tanuarv, 
191/:  .  . > 

"  'Brake  pipe  leakage  is  very  expensive  when  we  consider 
the  wear  and  tear  of  the  pump  and  the  additional  consump- 
tmn  of  fuel.  Let  us  consider  the  latter  in  connection  with  a 
/O  car  train  assumed  to  have  one-half  eitrht-inch.  and  one- 
half  ten-inch  equipment.  A  leakage  of  5  lb.  per  minute  on 
this  tram,  with  a  70  lb.  train  pipe  pressure  would  amount 
to  o9.5  cu.  ft.  of  free  air  per  minute,  or  23.700  cu  ft  of 
free  air  in  ten  hours.  The  8j4-in.  cross  compound  pump 
driven  with  200  lb.  steam  pressure  would  require  .^  hours 
and  .•>  minutes  to  compress  the  air  lost,  and  in  doing  that 
amount  of  work  5,782  lb.  of  water  would  be  evaporated;  and 
assuming  that  8.5  lb.  of  water  is  evaporated  with  one  pound 
of  coal  680  lb.  of  coal  would  be  consumed. 

"  The  New  York  Xo.  5  pump  would  require  3  hours  and 
20  minutes  to  do  the  same  amount  of  work  and  would  use 
10,475  lb.  of  water  and  1,230  lb.  of  coal.  For  the  9i^-in. 
j)ump  this  work  would  require  9  hours  and  1 1  minute^'  with 
15,144  lb.  of  water  and  1,780  lb.  of  coal." 

"If  there  is  any  one  connected  with  a  railroad  in  this 
section  of  the  country  that  can  find  a  70-car  train  with  a 
leakage  as  low  as  5  lb.  per  minute  I  will  pay  for  this  dinner 
tonight.  If  you  add  to  the  air  wasted  in  brake-pipe  leakage 
the  air  wasted  in  making  sufficient  reduction  to  develop  the 
maximum  braking  power  of  cars  with  a  long  piston  travel, 
you  will  find  that  it  will  greatly  increase  the  consumption  of 
coal  used  or  required  to  compress  air  that  is  wasted,  and  I 
don't  need  to  tell  you  what  coal  is  worth  in  these  davs.  It 
is  almost  as  valuable  as  gold." 

C.  H.  Larimer  of  the  Westinghouse  Air  Brake,  who  was 
also  present  at  the  meeting,  said : 

"In  this  territory  the  most  of  the  caboose  cars  have  been 
equipped  with  a  pressure  gage  connected  to  the  l»rake  pipe 
line  and  it  will  no  doubt  be  interesting  to  know  just  what  a 
clearly  that  a  stronger  bolster  can  be  made  by  straightening     difference  in   the  gage  pressures   between   the   forward   and 
the  bottom    of  tension  member,  closing  the  usual  holes  in  the      ^^,^^  ^"^  of  the  train  indicates  in  number  of  cubic  feet  free 
bottom  and   for   foundrv  requirements  casting  holes  in  the     ^^^  leakage  per  minute.     With  a  train  of  fifty  cars.  70  lb. 


Fig.    3 — Stresses   under    150.000- Lb.    Combined    Load    with    l-loies    In 

the  Side   Walls 

the  bolster  used  in  the  later  tests.  However,  it  will  be  seen 
that  there  is  no  stress,  even  without  the  beads,  that  is  at  all 
serious. 

It  has  been  claimed  by  some  foundrymen  that  casting  box 
bolsters  with  holes  in  the  side  walls  will  materially  reduce 
the  foundry  losses. 

The  results  of  all  the  tests  conducted  bv  the  writer  show 


sides  as  indicated.  Small  holes  in  the  side  walls  of  a  box 
bolster  have  no  appreciable  effect  on  its  strength,  provided 
the  holes  are  properly  located  and  of  a  size  that  will  not 
decrease   the   transverse    strength. 


pressure  on  the  first  car  and  gage  in  the  caboose  reading  67 
lb.,  it  would  indicate  a  loss  due  to  leakage  of  38.7  cu.  ft.; 
a  5  lb.  difference,  a  loss  of  52  cu.  ft.:  a  7  lb.  difference,  a 
loss  of  61  cu.  ft.,  and  should  the  pressure  be  held  at  70  lb. 
on  the  first  car  with  a  drop  of  20  lb.  on  the  gage  in  the 
caboose  it  would  mean  that  106  cu.  ft.  of  air  is  being  wasted 
Where  Gertvi.axy  Secures  Copper.  —  Before  the  war  due  to  the  leakage.  Looking  at  this  leakage  in  the  light  of 
Germany  obtained  most  of  her  copper  from  the  United  States,  an  expense,  that  the  most  economical  compressor  uses  30  lb. 
taking  over  one-third  of  our  exports.  Since  Germany  has  steam  per  100  cu.  ft.  free  air  compressed,  and  that  the  modern 
extended  her  sphere  of  influence  it  is  probable  some  supplies  locomotive  with  its  superheater,  arch,  combustion  chamber 
are  coming  from  other  countries.  The  Serbian  copper  mines  and  feed  water  heater  evaporates  10  lb.  of  water  to  a  pound 
are  now  being  intensively  exploited  by  the  Grermans  and  of  coal,  with  coal  at  $10  a  ton,  the  cost  of  displacing  100  ft. 
Austrians,  and  good  copper  deposits  are  also  said  to  have  of  air  would  be  $.015.  .A  ten-hour  run  would  mean  then  that 
been  found  in  Poland.  Work  has  begun  in  lead  and  copper  60,000  ft.  of  air  would  be  lost  at  a  cost  of  $9.  If,  the 
mines  in  Kielce;  and  in  Miedziana,  Lysa  Gora  and  Olkuss  difference  between  the  first  car  and  the  caboose  was  7  lb. 
the  methodical  exploitation  of  these  ores  has  recently  been  which  it  is  frequently,  the  loss  would  amount  to,  on  the  same 
started. — The  Valve  World.  basis,  $5." 
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Large  Capacity  Wooden  Hopper  Car 

Built  by   the   N.  &  W. ;  King  Post  Side  Trusses; 
Large  Pocket  Castings  Extensively  Used  in  Fanning 


DURING  the  latter  part  of  1917  and  early  in  1918  the 
Norfolk  &  Western  started  the  construction  of  2,000 
cars,  all  l)ut  ten  of  which  are  of  composite  wood  and 
steel  construction.  These  cars  are  built  up  on  a  steel  center 
sill  and  bolster  foundation,  the  remainder  of  the  construc- 
tion being  wood  throughout.  Ten  of  the  cars  were  built  of 
wood  throughout,  including  the  center  sills  and  bolsters, 
largely  for  the  purpose  of  demonstrating  the  possibilities  of 
all-wood  construction  in  cars  of  this  capacity.  \\'ith  the  ex- 
ception of  the  center  sills,  bolsters  and  draft  gear  attachments, 
both  the  all-wood  und  the  composite  cars  are  practically  iden- 
tical in  design. 

The  cars  of  all-wood  construction  are  built  up  on  contin- 
uous center  sills  of  6-in.  by  12-in.  section  placed  15 3^  in. 
apart.  The  bolsters  are  made  up  of  two  16-in.  by  20-in. 
timbers  which  are  spaced  4V_.  in.  apart  and  are  placed  over 
the  center  sills.  These  timbers  are  attached  to  the  center 
sills  by  means  of  the  center  plate  casting,  which  is  designed 
to  form  a  filler  l)oth  l>etween  the  center  sills  and  the  bolster 
members.  Further  means  of  attachment  is  provided  by  cast 
iron  brackets  attached  to  the  outside  faces  of  the  center  sills 
and  to  the  bottom  of  the  bolster  members.  These  brackets 
are  also  provided  with  fillers  which  extend  upward  l^etween 
the  bolster  timljers. 

The  draft  gear,  which  is  the  Sessions  Type  K,  is  carried 
directly  by  the  center  sills,  the  center  line  of  the  gear  being 
located  4  1/16  in.  above  the  lower  face  of  the  sills.  The 
pulling  stresses  on  the  draft  gear  are  transferred  directly 
from  the  follower  plate  to  the  cheek  plates.  Each  cheek 
plate  is  cast  with  four  vertical  keys,  which  fit  into  the  cross 
gains  in  the  sills  so  that  the  stress  is  delivered  against  the 
end  grain  of  the  wood,  the  bolts  only  serving  to  hold  the  key 
plates  against  the  sills.  In  order  that  the  forward  keys  may 
be  kept  well  back  from  the  ends  of  the  sills,  the  coupler  shank 
is  made  28  in.  long.  In  buffing  the  coupler  yoke  bears 
directly  against  a  projection  on  the  center  plate  casting,  and 
the  cheek  plate  attachments  to  the  sills  are  subjected  to  stress 


in  but  one  direction.  Buffing  sills  of  4-in.  by  8-in.  section 
are  placed  between  and  flush  with  the  bottom  of  the  center 
sills.  The  ends  of  these  timbers  are  fitted  in  pockets  in  the 
back  of  the  center  plate  castings  so  that  the  buffing  stresses 
lire  transmitted  directly  through  the  center  plate  casting  to 
the  end  grain  of  the  buffing  sills,  and  no  shearing  stress  is 
imposed  on  the  bolts  by  which  the  casting  is  attached  to  the 
center  sills. 

End  sills  of  4^-in.  by  12-in.  section  are  placed  across  and 
directly  above  the  center  sills,  to  which  they  are  Ixjlted.  The 
ends  of  the  center  sills  are  thus  supported  from  the  side 
frames  of  the  car  and  also  from  the  trussed  hopper  end  by 
4^2 -in.  by  ^Yz-'m.  posts  placed  in  the  outer  angles  Ijetween 
the  center  sills  and  the  end  sill.  The  ends  of  the  center  sills 
are  tied  together  and  capped  by  a  malleable  iron  casting  to 
which  is  attached  the  coupler  carrier  iron  and  the  dead  wwd 
block.  The  latter  is  8  in.  deep  bv  4  in.  high  and  is  faced 
with  a  steel  plate  \%  in.  thick,  the  carrier  iron  is  a  5-in. 
by  33^-in.  by  7/16-in.  angle  27 's  in.  long  with  the  horizon- 
tal flange  turned  up  to  form  the  coupler  limit  stops. 

The  car  bodies  are  designed  in  the  form  of  king  post  side 
trusses,  which  relieve  the  center  sills  of  a  large  part  of  the 
weight  of  the  lading.  These  trusses  have  4^^-in.  by  9-in. 
side  sills,  and  4j:>-in.  by  6-in.  plates,  between  which  are 
three  4i^-in.  by  43^-in.  posts,  two  of  which  are  located  at 
the  bolsters  and  the  other  at  the  center  of  the  car.  Main 
diagonal  members  of  8-in.  by  4>4-in.  section  extend  from 
the  top  of  the  car  at  the  center  to  footings  at  the  bolsters,  the 
connection  at  this  point  being  made  by  a  large  iron  pocket 
casting  the  keys  of  which  are  gained  into  the  side  sills.  The 
tension  member  at  the  center  of  the  truss  consists  of  two 
Js-in.  U  bolts,  which  straddle  the  frame  and  are  secured 
below  the  center  sills.  Where  the  bottom  of  the  hopper 
chutes  are  secured  to  the  sills,  they  are  supported  directlv 
from  the  main  diagonals  by  Js-in.  tension  members,  the 
truss  form  being  retained  at  these  points  bv  the  use  of  4'  ;-in. 
square  diagonal  compression  members,  which  carr\  their  load 
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to  the  main  vertical  tension  member  at  the  center  of  the 
truss.  The  overhang  of  the  side  frames  at  the  ends  of  the 
car  is  supported  by  ^-in.  diagonal  rods. 

The  load  on  the  center  sills  at  the  middle  of  the  car  is 
transferred  across  to  the  side  frame  by  a  needle  beam  made 
up  to  two  4^-in.  by  12-in.  pieces  placed  across  the  car  above 
the  sills. 

The  car  has  four  sets  of  double  doors,  hinged  from  cross 
timbers,  supported  from  the  side  and  center  sills.  These 
doors  clear  about  2  ft.  9  in.  in  width  and  extend  continuously 
across  the  car.  When  ilie  doors  are  closed  they  are  supported 
only  at  the  ends,  the  edges  of  the  doors  being  reinforced  by 
angle  irons  of  sufficient  stiffness  to  support  the  load  between 
the  sides  of  the  car.  The  ends  of  these  angles  project  slightly 
beyond  the  sides  of  the  car,  where  they  engage  the  hooks 
which  hold  the  doors  closed.  The  door  locking  device  is 
simple   in  construction.     It   is  manufactured   Ijy  the   Wine 


to  the  side  frame  meml>ers,  with  ever>-  support  Ixjard  bolted  in 
place.  On  the  inside  of  the  car  horizontal  retaining  strips 
are  attached  to  the  sides  to  prevent  the  board  from  being 
loosened  from  the  frame  by  the  pounding,  which  is  often  nec- 
essary to  dislodge  the  coal  in  the  car.  The  chute  boards,  be- 
side being  supported  at  both  ends  and  over  the  bolsters,  are 
provided  with  two  intermediate  supports  attached  to  the  side 
planking  of  the  car  by  cast  iron  pockets  of  ample  dimen- 
sions. The  lower  cne  is  gained  over  the  center  sills,  and  the 
upper  one  is  supported  ham  the  end  sill  by  6-in.  by  4-in. 
diagonal  struts.  Beneath  the  chute  are  two  diagonal  truss 
rods,  each  running  from  the  top  of  the  chute  at  one  side  of 
the  car  to  the  bottom  of  the  chute  at  the  other  side.  The 
chute  is  thus  in  effect  a  diagonal  transverse  truss  which  holds 
the  side  frames  securely  in' alignment,  and  resi-Sts  any  tend- 
ency towards  weaving  of  the  whole  structure.  The  sides  of 
the  car  are  tied  together  at  the  top  by  five  J^-in.  cross  bolts. 


sVV' 
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Draft  Gear  and   Bolster  Details 
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Railway  Appliance  Company  and  is  the  same  as  that  used 
on  the  100-ton  steel  hopper  coal  cars  of  the  Norfolk  & 
Western.* 

It  will  be  seen  that  the  arrangement  of  the  doors  is  such 
that  half  of  the  load  at  the  inside  of  the  doors  is  carried  by 
the  center  sills  and  half  by  the  side  sills,  while  the  total  load 
at  the  swinging  side  of  the  doors  is  supported  by  the  side 
sills.  The  center  sills  thus  support  one-quarter  of  the  total 
load  resting  on  the  door,  and  this  is  in  turn  transmitted  to 
the  side  frames  through  the  bolsters  and  the  needle  beam  at 
the  center  of  the  car. 

The  siding  and  chutes  are  made  of  ship  lapped  material 
1  5/16  in.  thick.    The  siding  is  applied  vertically  and  spiked 

•See  the  Railwny   Mcchnr.ical  Engineer  for  February,  1918,  page  96. 


The  design  of  the  car  is  characterized  by  the  extent  to 
which  use  has  l)een  made  of  pockets  and  corner  castings  of 
lil)eral  dimensions  for  the  connection  of  the  various  mem!)ers 
of  the  frames.  These  are  provided  with  keys  gained  into  the 
wood  members,  whenever  the  stress  tends  to  exert  a  shearing 
action  on  the  bolts  by  which  they  are  attached  to  the  wood. 

The  trucks  are  built  up  of  cast  steel  side  frames  and  bol- 
sters and  have  5  34 -in.  by  10-in.  journals.  The  wheels  are 
cast  iron,  33  in.  in  diameter,  and  the  wheel  base  is  5  ft  6  in. 

Some  of  the  all-wood  cars  have  now  been  in  service  as  long 
as  seven  and  eight  months,  and  have  Ijeen  handled  in  heaxy 
trains  made  up  largely  of  steel  cars.  A  recent  examination  in- 
dicates that  so  far  there  has  been  no  shrinking  of  the  wood  or 
other  loosening  of  the  joints  in  the  frame  structure.     As  far 
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as  may  be  judged  from  this  limited  period  of  service,  the 
design  is  a  successful  one. 

The  following  are  the  more  important  dimensions  of  the 
all-wood  cars: 

I-ength    inside    33  ft.  4%  in. 

Cout)led   It-nRth    37  ft.   1  in. 

Distance   between    truck   centers 23   ft.  6}^   in. 

Inside  width  9  ft.  2'A   in. 

Width    to    clear 10  ft.  4  in. 

Top  of  sides  al  o\  e  the  rail 10  ft.  OVi   in. 

Capacity    57  '/S    tons 

I.iffht    weight     42,300  Ih. 

Cubic    capacity    level    full 1,980  cu.   ft. 

Cubic  capacity    with   30-dea.    leap 2,350  cu.   ft. 


ALLOCATION  OF  THE  100,000  STANDARD 

GARS 

The  following  table  gives  the  allocation  of  the  Railroad 
Administration's  100,000  standard  freight  cars  as  determined 

by  the  Division  of  Operation.     It  will  be  noticed  that  the 

cars  are  well  distributed,  only  two  roads,  the  Pennsylvania 
line  west  and  the  Baltimore  &  Ohio,  l;e;ng  allocated  over 
5,000  cars.  The  Pennsylvania  lines  east  and  the  New  York 
Central  proper  will  each  receive  4,500. 

Aliocation  .if  100,0'MJ  Sianoxkd  I'reight  Cars 

Railroad  ^'t>-                   Type  of  car 

Ann    .\rbor    300  Single    sheath    box 

Atlanta.    I'.irtningham    &    Atlantic 200  Single   sheath    box 

\tlanta,    Hirniinsham    &    Atlantic 150  (.ondola— drop  bottom 

Atlantic    ("oast   Line 500  Single   sheath    box 

Atlantic    Coast    I-ine 750  Gondola— drop   bottom 

.Atchison,  Topeka  &  Santa  Fe 1,700  Double  sheath  box 

Atchison.    Topeka    &    Santa    Fe 1,000  Gondola— drop   bottom 

IJangor    &    .\roostook 300  Single    sheath    box 

Big    Four     1,000  Double  sheath  box 

Big    Four     1.000  Hopper 

Bessemer  &  Lake  F.rie 500  Hopper 

Boston   &    Maine 1 .500  Single   sheath   box 

Boston   &   Maine    1,000  Gondola — drop  bcttom 

Baltimore  &  Ohio 2,000  Single    sheath   box 

Baltimore   &   Ohio 500  Gondola— low    side 

Baltimore  &  Ohio 2,000  Hopper 

Baltimore  &  Ohio 1.000  Gondola — drop  bcttom 

Buffalo.  Rochester  &   Pittsburgh 800  Hopper 

Carolina.  Oinchfield  S:  Ohio 300  Single    sheath   box 

Carolina,  Clinchfield  &  Ohio 750  HoPPer 

Chicago  &   .Alton 500  Gondola — drop  bottom 

Charleston  &  Western  Carolina 300  Single    sheath    box 

Chicago,  Burlington  &  Ouincy 1,500  Double  sheath  box 

Chicago  &   Northwestern 2,250  Double   sheath   box 

ChicaM   &   Northwestern 1.000  Gondola — drop  bottom 

Chicago,   Indianapolis  &  St.  Louis 300  Double   sheath   box 

Cincinnati.  Indianapolis  &  Western 300  Gondola— drop  bottom 

Central    of  New   Jersey l.OOO  Single    sheath    box 

Central  of  New  Tersev 50O  Gondola — low    side 

Central  of  New  Jersey 500  HoPP.er    ,       ,    , 

Chicago  &   Eastern   Illinois 500  I^ou^'e   sheath   box 

Chicago  &  Eastern  Illinois 500  Gondola— drop  bottom 

Chesapeake  &  Ohio 1,000  Single   sheath   box 

Chesapeake  &  Ohio 2,000  HoPffr 

Colorado    &    Southern 300  Double  sheath  box 

Chicago,  Rock  Island  &  Pacitic 1.000  Double  sheath  I-ox 

Chicago.  Rock   Island  &  Pacific l.OOO  Gondola— drop   b.ttom 

Chicago,  St.   Paul.   Minn.  &  (  hnaha 500  Oouhle  sheath   box 

Chicago,   St    Paul,   Minn.   \-  Omaha 200  Gondola — drop   bottom 

Delaware  &   Hudson 500  Single    sheath    box 

Delaware  &  Hu.1s<mi 1.000  'l^'PPer 

Delaware,  L.nckawnnna  &  Western 50<)  Gondola- low   side 

Delaware,  L.->ckaw anna  &  Western 700  Hopper 

Delaware.   Lacknwanna  \  Western 500  Gondola — drop  bottom 

Duluth.   South   Shore  &   Atlantic 200  Double   sheath   box 

Detroit,  Toledo  \-  Ironton 30O  Gondola— drop  bottom 

Elgin,    Tolict    .t    Eastern 500  Double   sheath   box 

Krie 1.000  Single    sheath    box 

Erie  '  '. 700  Hopper 

Pi-jp       800  '  '"ndola — drop  bottom 

El  Pns'o  X-  Smitliwesterii '. 500  Double  sheath  box 

F1   Pa-.,   X-    Southwestern 200  Gondola— dro;)   bottom 

Flori'la    East  Cast 500  Single    sheath    box 

Georgia     300  Single    sheath    box 

Georgia     100  Gondola — drop   bottom 

Oeat    Xorth.rn    1.500  Double  sheath   box 

Hocking   V.^llt■v    500  Gondola — dron  bott..m 

Illinois    Cenf^l    2.000  Double  sheath  box 

Kansas    City    Southern 300  P.""We   sheath   box 

Long   Island    SCO  Single   sheath   box 

I.ouisyille   .1-    Nashyil'e 2.000  Hf'PPer 

Louisville   v<t   Nasin  il!e 2.000  Gondola— drop   bottom 

T.ehigh    Vnllev    1 .000  Singe   sheath   box 

Lehigh    Vnllev     500  Gondola— low    side 

Lehigh  Valley    1 .300  HoPPer       , 

I  ebipi-    Vnllev     500  Gondola — drop   bottom 

Michittan    Central 1.000  Single   sheath    box 

Michigan    Onlral    1,000  Gondola — drop  bottom 

Mline   Central    50O  ^""Vf    s'jea'h    hox 

Minneapolis  X-  St.  Louis 300  J^o"?  <^  sheath  box 

Missouri   Pacific    1.500  i?o"nIe   sheath   box 

Missouri  Pacific   1,000  Gondola— drop  bottom 

ancludinc  St.  L.  I.  M.  &  S.)  r^     , ,       ^      ,    ^ 

Northern    Pacific    1.000  Double  sheath  box 

Norfolk  ."l-  A\estern 80O  ^'"lf\^,  sheath   box 

Nashville.   Ch.ittnnooga  &  St.   Louis 200  Gondola— drop  bottom 

Norfolk    Soiithp'M    200  v^'n^'f    sneath    box 

North'vestcrn    Pacific    1 00  Double   sheath   box 


New  York,  Chicago  &  St.  Louis 500  Double  sheath  box 

New    York   Central 2,000  Single   sheath   box 

New   York   Central 500  Gondola — low    side 

New   York   Central 1,000  Hopper 

New   York    Central 1,000  Gondola — drop  botton 

(Including  L.   S.  &   M.   S.  and  C.   I.  &  S.) 

New  York,  New  Haven  &  Hartford 1,500  Hopper 

Pennsylvania     2,000  Single    sheath    box 

Pennsylvania     500  Gondola — low   side 

Pennsylvania     2.000  Hopper 

Pennsylvania   Lines  West 2,000  Single    sheath   box 

Pennsylvania    Lines   West 1,000  Gondola — low   side 

Pennsylvania    Lines   West 2,500  Hopper 

Pennsylvania   Lines   West 2.000  Gondola— drop  bottom 

(Including  P.  C.  C.  &  St.  L.  and  Van<lalia.) 

Pere   Marrincfte    500  Single   sheath   box 

Pere   Manjuette    500  Gondola — drop  bottom 

Philadelphia    \-    Reading 1,000  Single    sheath    box 

Philadelphia    v\:    Reading 500  Gondola — low   side 

Philadelphia    \     Rca<ling 2,000  Hopper 

Pittsburgh  &  Lake  Erie 500  Single   sheath   box 

Pittsburgh  &  Lak(    Erie 500  Gondola — low   side 

Richmond,  Fredericksburg  &  Potomac 500  Single   sheath   box 

Seaboard   Air   Line 500  Single   sheath   box 

Southern   Rpihvav    2,000  Single    sheath   box 

(Including  C.  N.  O.  &  T.  P.,  A.  G.  S., 

N.  O.  &  N.  E..  Harrimaii  &  N.  E., 
Nor.  Ala.) 

Southern   Pacific    2,000  Double  sheath  box 

Spokane,   Portland   &   Seattle 300  Double  sheath  box 

St.    Louis-San    Francisco 1,500  Double  sheath  box 

St.    Louis-San    I'rancisco 1,000  Gondola — drop  bottom 

Toledo  8c  Ohio  Central 250  Double  sheath  box 

Toledo  &  Ohio  Central 1,000  Hopper 

Texas  &  Pacific 500  Double  sheath  box 

Toledo,  St.  Louis  &  Western 500  Double  sheath  box 

Toledo,  St.   Louis  &  Western 750  Hopper 

I'rion    Pacific    System 1,000  Double  sheath  box 

(Includes  O.  S.  L.  and  O.  W.  R.  &  N.) 

Wabash     1 ,500  Double  sheath  box 

Wabash     1.000  Gondola — drop  bottom 

Wheeling   \-   lake    Erie 1,000  Hopper 

WVstern    Maryland    300  Single   sheath   box 

Total    100,000 

Sl'MMARY 

Single  sheath  box 25,000 

Double  sheath  box 25,000 

Gondola — low  side    5,000 

Gondola — drop  bottom    20,000 

Hopper    25.000 

100,000 


SAVE  FUEL  BY  SAVING  AIR 

A  committee  composed  of  27  members  of  the  Air  Brake 
Association  met  in  Chicago,  July  31,  and  drew  up  a  number 
of  recommendations  for  reducing  train  pipe  leakage  and 
thereby  effecting  a  material  saving  in  locomotive  fuel  con- 
sumption. These  recommendations  were  presented  at  a 
meeting  of  railroad  officers  convened  by  Eugene  McAuliffe, 
manager  of  fuel  conservation  section  of  the  Railroad  Adminis- 
tration, in  Chicago,  the  following  day. 

The  recommendations  are  as  follows: 

Realizing  our  country's  present  urgent  need  of  fuel  saving 
to  the  highest  degree,  and  being  actuated  by  a  patriotic  de- 
sire to  be  genuinely  useful  in  its  particular  way,  the  Air 
Brake  Association,  through  its  president,  F.  J.  Barry,  has 
proffered  its  active  assistance  to  the  Railroad  Administra- 
tion's division  on  fuel  conservation,  of  which  you  have  been 
made  the  official  head.  Your  acceptance  of  this  assistance 
resulted  in  the  convening  of  a  special  committee  of  super- 
vising air  brake  men  from  24  of  the  largest  railroads  of  the 
United  States.  This  committee's  deliberations  resulted  in 
the  consensus  of  opinion  that  its  greatest  and  most  needful 
help  in  fuel  saving  could  be  rendered  through  a  materially 
decreased  leakage  in  brake  pipes  on  freight  trains,  which, 
according  to  careful  expert  estimate,  is  now  the  cause  of  a 
wastage  of  more  than  6,000,000  tons  of  coal  annually.  This 
wastage  can  be  materially  cut  down,  in  the  opinion  of  the 
Air  Brake  Association  Committee,  quickly  and  with  little 
additional  cost,  if  the  following  recommendations  be  dili- 
gentl\-  and  faithfully  followed  by  the  railroads  and  the  gov- 
ernment alike: 

(1)  In  switching  cars  in  hump  yard  service,  hand  brakes 
must  be  known  to  be  in  operative  condition  before  dropping 
over  the  hump.  Each  cut  should  be  ridden  home  and  not 
be  allowed  to  hit  cars  on  make-up  track  at  a  speed  exceeding 
three  miles  per  hour,  as  excessive  shocks  result  in  loosened 
I  ri'ke  pipe  and  cybnder  connection?  with  attendant  leakage 


September,  1918 


RAILWAY    MECHANICAL    ENGINEER 


513 


■it  joints.     Same  conditions  apply  to  general  yard  switching, 
and  similar  care  should  be  exercised. 

(2)  When  hose  are  uncoupled,  they  must  be  separated  by 
hand  and  not  pulled  apart.  Pulling  hose  apart  is  not  only 
the  most  prolific  cause  of  brake  pipe  leakage,  but  the  dam- 
age annually  due  to  train  parting,  account  of  hose  blowing 
off  nipples,  also  bursting,  due  to  fiber  stress,  results  in  dam- 
age running  into  thousands  of  dollars.  Angle  cocks  first 
must  be  closed  if  brake  pipe  is  charged. 

(3)  Ample  time  must  be  allowed  properly  to  inspect  the 
air  brakes  and  place  them  in  good  working  order  before 
leaving  terminals. 

(4)  Freight  terminals  where  conditions  and  business 
handled  justifies,  should  be  provided  with  a  yard  testing 
plant,  piped  to  reach  all  outbound  trains.  At  all  freight 
houses,  loading  sheds,  team  tracks  and  other  places  where 
cars  in  quantity  are  spotted  for  any  purpose  long  enough  to 
make  repairs  and  test  brakes,  air  should  be  provided  to  do 
such  work. 

(5)  On  shop  and  repair  tracks  provided  with  air,  brakes 
should  be  cleaned  and  tested  in  accordance  with  M.  C.  B. 
rules  and  instructions.  Weather  permitting,  hose  and  pipe 
connections  shall  be  given  soapsuds  tests.  Hose  showing 
porosity  shall  be  removed  and  all  leaks  eliminated  before  car 
is  returned  to  service. 

(6)  Freight  trains  on  arrival  at  terminals  where  inspec- 
tors are  stationed  to  make  immediate  brake  inspection  and 
repairs,  shall  have  slack  stretched  and  left  with  brakes  fully 
applied. 

(7)  Brake  pipe  leakage  on  outbound  freight  trains  shall 
not  exceed  eight  pounds  per  minute  and  preferably  should 
not  exceed  five  pounds  p>er  minute  following  a  fifteen-pound 
service  reduction  from  standard  brake  pipe  pressure,  with 
brake  valve  in  lap  position. 

(8)  A  suitable  pipe  wrench  should  be  furnished  each 
caboose  to  enable  trainmen  to  remove  and  replace  hose  and 
to  tighten  up  leaks  developing  enroute.  Instructions  direct- 
ing its  use  should  be  posted  in  each  caboose. 

(9)  A  rule  should  be  put  into  effect  that  trainmen  must 
apply  an  M.  C.  B.  standard  air  brake  defect  card  in  cases 
where  defects  develop  enroute,  or  for  brakes  cut  out  by  them, 
defect  to  be  checked  off  on  back  of  card. 

(10)  Air  compressor  strainers  must  be  known  to  be  free 
of  foreign  matter  before  each  trip  and  removed  for  cleaning 
if  necessar}-.  Steam  pipe  to  compressor  to  be  lagged  outside 
of  cab  or  jacket. 

(11)  Special  effort  must  be  made  to  reduce  the  leakage 
of  the  various  air-operated  devices  on  locomotives. 

(12)  In  mounting  air  hose,  the  coupling  should  be  gaged 
with  an  M.  C.  B.  standard  gage,  and  the  couplings  and 
coupling  packing  rings  known  to  be  standard. 

(13)  Special  attention  should  be  given  to  maintaining 
Iirake  pipe,  brake  cylinder,  reservoir,  retaining  valves  and 
pipe  secure  to  car. 

(14)  The  importance  of  competent  air  l)rake  supervision 
successfully  to  cope  with  existing  conditions  cannot  be  over 
estimated. 

(15)  In  the  recommendations  submitted  it  is  not  the  in- 
tent in  any  way  to  abrogate  existing  instructions  or  rules 
that  are  "ow  in  force  thnt  are  more  stringent  than  those 
recommended,  as  these  recommendations  are  intended  to  rep- 
resent maximum  conditions. 

The  letter  was  sijjned  bv  the  members  of  the  committee: 
L.  P.  Str^et'^r.  I  C.  chairman:  L.  H.  .\lbers,  N.  Y.  C; 
M.  S.  Belk.  Sou.  Kv.  L'nes:  R.  C.  Bums,  Penn.  R.R.;  H  A. 
Clark.  Soo  L'ne:  H.  A.  Flvnn.  D.  &  H.;  M.  E.  Hamilton. 
St.  L.-S.  F.;  C.  M.  Kidd.  N.  &  W.;  Mark  Purcell,  X.  P.: 
H.  T..  SandhP^.  C.  R.  R.  of  X.  T.;  C.  Terwilliger,  N.  Y.. 
N.  H.  &  H.:  Robert  W^ark,  Xo.  Pac:  W.  W.  White,  M.  C: 
L.  S.  Aver,  Sou.  Pac:  T.  A.  Burke.  Santa  Fe:  T.  L.  Bu-t-n. 
N.    Y.  C;    T.    W.    Dow,    Erie;    H.    A.    Glick.    Banuor   & 


Aroostook;  E.  Hartenstein,  C.  &  A.;  P.  J.  Langan,  D.  L.  & 
W.;  R.  M.  Long,  P.  &  L.  E.;  C.  H.  Rawlings,  D.  &  R.  G.; 
H.  S.  Walton,  Boston  &  Albany;  C.  H.  Weaver,  X.  Y.  C; 
Geo.  H.  Wood,  Santa  Fe;  H.  F.  Wood,  Boston  &  Maine; 
F.  M.  Xellis,  secretar}-. 


SETTLEMENT  FOR  DESTROYED  CARS 

BY  A.  .M.  ORR 

It  seems  to  me  that  the  subject  of  the  settlement  for  destroyed 
cars  is  worthy  of  renewed  discussion.  To  present  the  subject 
in  a  new  light,  I  will  refer  to  the  case  of  two  cars,  steel 
underframe  box,  of  the  same  series,  built  in  1910.  One  of 
these  cars  had  its  superstructure  burnt  oft"  on  a  foreign 
road  in  1917,  the  other  was  reported  destroyed  by  another 
foreign  line  in  the  same  month.  The  road  on  which  the 
superstructure  w^as  burnt  off  sent  the  car  home  as  a  flat  car, 
it  being  in  such  good  shape  that  intermediate  roads  did  not 
realize  that  it  had  been  in  trouble.  It  came  home  in  the 
usual  way  in  ordinary  service  as  it  would  have  done  had 
it  been  a  flat  car  when  first  built.  A  defect  card  for  "Body 
above  sills  destroyed  by  fire"  was  furnished  the  owner  and 
the  superstructure  was  rebuilt.  The  cost  of  rebuilding  this 
car  was  greater  than  what  the  other  road  paid  for  the  de- 
stroyed car!     Why  was  this  absurdity  possible? 

It  was  possible  because  the  practice  of  the  M.  C.  B. 
Association  in  the  case  of  destroyed  cars  is  based  upon  the 
answer  to  the  question,  "What  did  the  car  cost  when  new 
and  how  much  depreciation  has  occurred,  when  calculated 
upon  an  accounting  basis?"  while  in  the  case  of  repairs  to 
cars  the  practice  is  based  upon  the  answer  to  the  question 
"What  will  it  cost  to  replace  the  defective  parts?*'  It  seems 
to  me  that  the  latter  method  should  be  used  also  in  the  case 
of  settling  for  cars  destroyed,  and  I  give  below  my  reasons 
for  taking  this  position. 

A  railroad  being  by  force  of  events  a  continuing  concern 
in  99  per  cent  of  all  cases,  any  car  going  out  of  service  will 
have  to  be  replaced  as  soon  as  possible  in  order  to  keep  up 
with  the  continuously  increasing  demands  for  transportation 
service.  When  the  car  is  destroyed  on  a  foreign  line,  the 
expense  to  the  owner  is  not  the  adjustment  of  the  l>ooks  of 
the  accounting  department,  but  the  cost  of  replacing  the  car. 
As  a  matter  of  detail  the  number  of  the  cars  destroyed  may 
be  left  vacant  and  replacement  cars  bought  under  other 
numbers,  but  the  total  of  cars  owned  by  a  road  never  for  any 
length  of  time  shows  a  constant  decrease. 

If  this  position  is  correct,  and  I  can  not  see  how  it  can  l)e 
successfully  assailed,  then  remains  the  question.  "How  may 
the  cost  of  replacement  ]>e  determined  ?'' 

We  should  first  consider  the  question  of  depreciation.  This 
is  a  subject  which  has  been  handled  from  the  l>eginning  in 
accordance  with  the  accounting  principle  which  considers 
"depreciation"  synonymous  with  "obsolescence."  a  deteriora- 
tion which  proceeds  practically  uniformly  from  the  time  a 
structure  is  built  until  conditions  are  so  changed  that  the 
structure  will  no  longer  serve  a  useful  purpose.  This  does 
not  seem  to  be  a  j)roper  method  in  the  case  of  a  car.  .\s  a 
matter  of  pure  fact,  the  car  depreciates  in  value  to  a  great 
extent  immediately  upon  its  being  put  into  service.  It  would 
probably  be  proper  to  say  that  all  the  overhead  charges  and 
car  companies'  profits  should  be  taken  away  from  the  value 
of  the  car  at  the  end  of  the  first  year,  thus  bringing  the  value 
down  to  the  cost  of  replacing  it  in  the  shops  of  the  owner, 
where  there  would  l)e  no  profits  to  l)e  considered  and  no 
actual  increase  in  "shop  overhead  expense"  on  account  of 
the  rebuilding  of  one  car. 

Further,  for  about  five  years  after  its  l>eing  put  into  ser\ice. 
a  car  is  of  more  value  than  it  is  in  later  years  because  of  the 
fact  that  for  about  that  length  of  time  it  does  not  visit  the 
ref)air  tracks  often,  unless  on   account  of  a   wreck,  and  is 
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therefore  available  for  a  longer  period  during  the  year  for 
revenue  service.  Therefore,  it  would  be  proper  to  depreciate 
the  value  of  the  car  to  the  owner  further  during  that  five 
years.  It  might  be  suggested  that  the  car  might  be  considered 
as  de[)reciating  25  per  cent  the  first  year  and  2i/2  each  year 
for  the  four  ensuing  years,  a  total  depreciation  of  35  per 
cent,  leaving  the  car  at  a  value  of  65  per  cent  of  its  original 
value  from  thence  on. 

Vou  will  note  that  distinction  between  this  method  and 
the  present  method  lies  in  the  fact  that  the  proposed  method 
considers  two  conditions:  First — the  scrap  value  of  the  car, 
perhaps  25  per  cent  of  its  value  new  under  normal  conditions. 
Second — a  value  which  is  like  the  "good  will"  of  a  business 
house,  a  factor  of  value  fully  recognized  by  law,  the  value 
of  the  car  as  a  "going  concern."  In  other  words,  any  cars 
which  will  carry  loads  are  immeasurably  superior  to  cars 
which  will  not  carry  loads,  and  the  owner  should  be  recom- 
pensed for  the  loss  of  the  al)ility  to  get  the  car  home  and  use 
it,  as  well  as  for  the  scrap  held  in  the  hands  of  the  destroying 
road. 

In  the  second  case,  we  have  to  consider  the  method  of 
arriving  at  the  base  value  of  the  car.  The  answer  to  this 
problem  lies  in  the  present  rules,  for  the  M.  C.  B.  Associa- 
tion has  for  miiny  years  provided  for  the  settlement  of  claims 
for  destroyed  cars  on  the  basis  of  the  price  per  pound  which 
is  set  in  M.  C.  B.  Rule  112,  a  price  which  can  be  changed 
yearly  if  the  Association  finds  it  necessary  on  account  of 
changed  conditions.  What  no  one  has  done  so  far  appar- 
ently is  to  consider  other  classes  of  cars  to  see  whether  a 
pound  price  could  be  applied  to  cars  in  general.  I  have 
done  so  as  far  as  limited  opportunity  permits  and  have 
found  that  there  is  less  variation  l)etween  the  price  per  pound 
of  different  classes  of  cars  l)uilt  in  the  same  year  than  there 
is  in  the  price  |)er  pound  of  cars  of  the  same  class  purchased 
in  different  years.  The  refrigerator  costs  more  than  the  box 
car  of  similar  construction  Init  it  weighs  more.  The  gen- 
dola  costs  more  than  the  flat.  l>ut  weighs  more.  The  price 
of  the  steel  gondola  will  vary  more  between  one  year  and 
another  than  will  the  gondola  and  the  box  car  (per  pound) 
in  the  same  year. 

Under  the  present  system  we  have  a  very  complicated 
method  of  arriving  at  the  base  cost  of  a  car,  a  method  which 
some  seem  to  wish  to  make  more  complicated  each  year.  The 
svstem,  like  everv  other  svstem  which  concerns  a  continuing 
proposition  as  the  railroads  on  as  large  a  scale  as  the 
railroads  of  the  United  States,  will  in  the  long  nm  bring 
results  which  will  be  perfectly  fair  to  all  concerned.  As  a 
by-product  the  present  system  makes  it  necessary  to  have 
a  force  of  clerks  who  can  keep  track  of  the  complicated 
methods  of  the  rules  and  another  force  of  clerks  who  keep 
track  of  the  values  of  the  cars  built  after  1914  in  order  to 
furnish  the  information  at  any  time  on  any  car.  Not  much 
lal)or  perhaps  on  any  one  road,  but  considerable  when  all 
roads  are  concerned. 

If  the  M.  C.  B.  Rules  would  be  changed  to  make  the  base 
price  of  all  cars  what  the  base  price  of  steel  cars  now  is, 
the  price  per  pound  at  the  weight  of  the  car  at  its  last  weigh- 
ing, there  would  l>e  a  system  of  settlement  which  would  not 
recjuire  any  complicated  method  or  learned  clerks.  Just 
two  facts.  "How  much  did  the  car  weigh?"  "How  old  was 
the  car?" 

If  the  rules  would  adopt  the  method  suggested  on  de- 
preciation in  place  of  the  present  one  based  on  "obso- 
lescence." and  would  set  a  price  per  pound  which  would 
represent  the  value  of  the  average  car,  the  case  would  still 
be  simpler.  Then  there  would  be  but  one  question,  "What 
is  the  weight  stencilled  on  the  car?" 

In  this  discussion  I  have  neglected  the  allowances  for  fric- 
tion draft  gear,  wrought  steel  wheels,  steel  center  sills,  metal 
bodv  bolsters,  and  so  on.     The.>ie  extra  allowances  were  al- 


lowed by  the  Association  to  foster  the  equipment  of  cars 
with  things  which  would  make  the  cars  better.  There 
would  be  no  objections  from  the  accounting  standpoint  were 
that  system  to  bg  continued,  although  it  would  keep  part  of 
the  present  complications  of  billing  still  in  force.  We  must 
stand  for  some  complication  if  a  useful  purpose  is  sub- 
ser\-ed. 

To  sum  up,  it  seems  that  the  present  method  is  wrong 
in  that  it  is  based  upon  a  system  of  accounting  which  con- 
siders the  obsolescence  of  equipment  with  a  purpose  of 
accumulating  a  surplus  to  protect  the  stockholders  when  the 
equipment  gets  out  of  date,  instead  of  considering  that  the 
car  has  a  "service  value"  so  long  as  it  will  run.  For  ex- 
ample, there  are  two  cars  in  service  today,  just  as  valuable 
us  the  day  they  were  built,  which  were  the  first  steel  cars 
put  into  service.  Their  actual  scrap  value  is  in  excess  of  the 
40  per  cent  of  the  original  value  which  the  rules  will  permit 
to  be  charged  if  they  are  destroyed  on  foreign  lines. 

Therefore,  these  cars,  now  22  years  old,  are  just  as  valuable 
from  the  Transportation  standpoint  as  if  they  were  only  2 
\ears  old.  Yet  the  road  which  destroys  them  can  dismantle 
the  scrap  and  sell  it  and  pay  the  owner  under  the  M.  C.  B. 
Rules  and  have  an  actual  profit. 

The  price  per  pound  of  all  classes  of  cars  is  near  enough 
alike  that  one  price  could  be  established  which  would  be 
close  to  the  average  value  of  any  particular  car.  And  that 
price  should  be  the  price  of  replacement,  not  the  cost  when 
new  or  an  arbitrary  price  based  upon  conditions  when  the 
car  was  built. 

These  changes  would  have  been  proper  years  ago,  they 
are  especially  desirable  now  when  all  our  energies  are  neces- 
sar}'  to  the  successful  carr^'ing  on  of  a  great  war. 


THE  DESIGN  OF  OFFSET  BEAMS 

BY  VICTOR  .M.  SUMMA 
Engineering  Examiner.  American  Brake  Company 

In  designing  it  is  often  necessary  to  offset  certain  members 
to  secure  the  required  clearance.  This  introduces  stresses 
which  are  not  found  in  straight  members.  Where 
the  offsets  are  large  the  section  at  the  bends  is  sometimes 
increased,  however,  many  cases  can  be  found  where  the 
strength  has  been  greatly  reduced  without  a  corresponding 
increase  in  the  section  being  made.  Even  where  the  section 
is  increased  it  is  often  done  unscientifically.  In  view  of 
the  apparent  lack  of  knowledge  of  the  proper  methods  of 
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Fig.  1 


designing  offset  parts,   a   discussion   of  the  subject  should 
be  of  value. 

The  mistake  most  often  made  in  calculations  of  this  kind 
is  to  use  the  formulae: 


MV  =   Vi    m    -\-    Yi    V   m-    +    r- 
Rp   =:  m   -f-   \'  m-  -(-   r- 


and 


Kp    r=   m    -f-    \'   m-   -(-    r- 
Wliere    Mp    =    equivalent   bending   moment    due   to   combined   bending  and 
twisting  stresses. 

R-   =   equivalent  twisting  moment  due  to  combined  bending  and  twistitig 
stresses, 

m  =z  bending  moment  due  to  bending  stresses  alone, 
r    :=   twisting   moment   due    to   twisting   stresses   alone. 
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These  formulae  apply  to  circular  sections  only.     For  non- 
circular  sections  it  is  necessary  to  use  the  general  equations 


T  =  'A  P  +  y/  y-  +  Vi  P-. 


(1) 

(2) 


The  tensile  or  compression  stresses  are  of  course  great- 
est at  the  edges  and  decrease  toward  the  neutral  axis  where 
they  are  zero.     The  distribution  of  stresses  is  shown  in  Fig. 


S  =  V  v*  +   14  p- 

Where  T  =  maximum  tensile  or  compressive  unit  stress 
S    rr   maximum   shearing   unit   stress 
p    =  applied  tensile  unit  stress 
V    —  applied   shearing  unit  stress 

These  expressions  can  be  applied  regardless  of  the  shape 
of  the  section  or  the  manner  in  which  the  stresses  are  pro- 
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Fig.  4 

3b,  the  width  of  the  shaded  portion  indicating  the  magni- 
tude of  the  unit  stresses. 

To  find  the  maximum  shearing  stresses  use  the  formula: 

R 

R    :=   V  Zp   or   V    rr    

Where  v  =:  unit  shearing  stress 

Zp   =   modulus   of   section    in    shear    (for    rectangular   sections    Zp    = 
2  2 

—  a-  h  or  —  a  h-) 
9  9 

R  45,000  X   9 

V   =  = =   8,100  lb.  per  sq.  in. 

Zp  2   X    1    X   52 


40,500  lb.  per  sq.   in. 


Fig.  2 

duced,  as  the  relations  hold  good  for  all  cases  where  the 
tensile  or  compressive  stress,  p,  and  the  shearing  stress,  v, 
act  at  right  angles  to  each  other. 

For  purposes  of  illustration  the  design  of  an  offset  brake 
beam  will  be  considered.  The  beam  shown  in  Fig.  1  failed 
in  service,  so  an  investigation  of  the  stresses  in  various  sec- 
tions will  be  of  interest.  The  two  pull  rods,  each  of  which 
transmits  a  maximum  force  of  5,300  lb.,  are  attached  12  in. 
from  the  centers  of  the  trunnions  which  also  bear  a  pressure 
of  5.300  lb.  The  center  portion  of  the  beam  is  of  a  rec- 
tangular section  1-in.  by  5-in.  and  has  a  4-in.  offset.  Sec- 
tions (1-1),  (2-2)  and  {^-0)  are  subjected  to  plain  bending 
and  the  unit  stresses  at  these  points  are  readily  ascertained 
by  the  usual  method,  but  sections  (4-4),  (5-5)  and  (6-6) 
have  to  resist  shearing  stresses  due  to  the  torsional  moment 
besides  the  tensile  or  compressive  stresses  set  up  by  the  bend- 
ing moment,  and  the  stresses  in  these  sections  are  not  so  easy 
to  determine. 

The  diagram  in  Fig.  2  shows  the  forces  acting  on  section 
4-4.  which  make  an  angle  of  45  deg.  with  the  horizontal. 
The  lines  x-x  and  4-4  represent  the  axes  respectively  of  the 


40.S00Lb.- 


_     45,000   X   9 
~    2   X    5   X    1^ 

On  any  side  of  a  rectangle  the  shearing  stress  is  greatest 
at  the  middle  and  varies  approximately  as  the  ordinates  of 
a  parabola  toward  each  comer  where  it  becwnes  zero.     The 


-/?- 


.»'_ 


■<\ — r 


rv. 


^^^ 


..^— 


\7 


Fig.  5 


stress  at  the  middle  of  the  broad  side  is  greater  than  at  the 
middle  of  the  short  side  (see  Fig.  3c  and  3d). 

It  will  be  seen  that  the  maximum  stresses  are  40,500  lb. 
per  sq.  in.  in  simple  shear  occurring  at  the  middle  of  side  h, 
and  those  resulting  from  the  combination  of  10,780  lb.  per 
sq.  in.  tension  or  compression  and  8,100  lb.  per  sq.  in.  shear 
at  the  middle  of  the  shorter  side,  a.  As  the  lines  of  action 
of  these  stresses  are  at  right  angles,  we  can  find  the  resultant 
forces  by  using  formulae  1  and  2  given  above. 


10,800 
From   (1)   T  — \- 


H«K>,. 


polar  modulus  or  modulus  of  the  section  for  torsion  Zp,  and 
the  rectangular  modulus  or  modulus  for  bending  Z.  The 
two  forces  F  are  equal  and  act  in  opposite  directions,  both 
being  in  lines  perpendicular  to  the  plane  of  the  paper.  Let 
b  and  h'  represent  the  distances  of  these  forces  from  the 
axis  4-4  and  c  and  c  their  distances  from  the  axis  x-x. 
Let  M  be  the  bending  moment  and  R  the  twisting  moment 
due  to  these  forces. 

Then  M  =  Fb  —  Fb*  =  F  (b-b')   =  F  X    12   X   sin  45° 
R    =  Fc  —  Pel  =  F  (c-c>)   =  F  X    12  X   cos  45" 
Sin   45°    =    .707  Cos  45"   =  .707 
Therefore  M  =  R  =  5.300  X   12   X   .707  =  45.000  inch  pounds.     Also  M  =r 
pZ,    where    p    =    maximum    unit    stress    in    tension    or    compression;    Z     '=■ 
modulus  of  section   in  tension  or  compression    (for  rectangular  section  Z   = 
ah2 
^    (See  Fig.  3a) 


10,800' 
-V' 8,100=  +  -  =   15,140  lb.  per  sq.  in.  ia 

\  4 


]. 


tension  or  compression. 
(2)    S    =   9,740  lb.  per  sq.  in.   in   shear. 


These  may  be  considered  the  greatest  combined   stresses 
in  the  section.     The  shearing  stresses  at  the  center  of  the 


S,400Lb 


IO,ZOOLb. 

ZZ.OSOLb. 


Fig.  6 


45,000   X   6 
1    X    5= 


10,800  lb.  per  sq.  in. 


long  side  may  be  exceeded  by  the  combined  stresses  a  short 
distance  on  either  side  of  the  center,  but  for  all  practical 
purposes  these  stresses  can  be  neglected. 

It  is  evident  that  since  the  angle  which  the  section  S-5 
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makes  with  a  horizontal  plane  is  45  deg.,  the  stresses  just 
found  for  section  4-4  will  apply  to  it  also,  as  the  moments 
will  be  the  same  as  those  about  section  4-4. 

The  next  section  to  be  considered  is  section  6-6  which 
makes  an  angle  of  60  deg.  with  the  horizontal.  The  stresses 
are  shown  in  the  diagram.  Fig.  4a.     In  this  case, 


M  =  F  (bb') 

R  =  V   (c-c') 

55.000  X  6 

p  =r 

1  X  S' 
31.800  X  9 

"  2  X  1  X  5» 
31.800  X  9 


=  F  X  12  X  sin  60" 
=  5,300  X  12  X  0.866 
=  55,000  in.  Ih. 
=  F  X  12  X  cos  60° 
=     5,300  X  12  X  O.S 
=   31,800  in.  lb. 

=:  13,200  lb.  per  sq.  in. 
=  5,720  lb.  per  sq.  in. 


or 


=   28,620  lb.   per  sq.  in. 
2X5X1* 

(See  Fig.  4,  b,  c  and  d) 

It  is  necessary  to  find  the  resultant  of  the  tensile  or  com- 


ll.4<OU>. 


n 


S7.30OLb: 


Fig.  7 

pressive  and  shearing  stresses  at  the  middle  of  the  short 
side,  as  in  the  section  4-4 


13,200  ,'  13,2002 

T  =  +   ^/  5,720^  + "=■   15,350  lb.  per  sq.  in.,  in  tension  or 

2  \  4 

compression. 
S    —   8,750  lb.  per  sq.   in.   in  shear. 

The  next  section  to  be  investigated  is  7-7.  (see  Fig.  5.) 
In  this  case 

M   =   F   (b-b')   =   F  X    12  =   5.300   X    12   =  63.600  in.  lb. 
63.600   X    6 

p     =: =    15.1  SO  Ih.   ]iir  Fq.   ill. 

1    X   5= 
R    =  F  (c-c)   =  0 

It  will  be  seen  that  in  section  7-7,  normal  to  the  axis 
x-x,  there  are  only  bending  stres.se?.  The  equations  for  M 
and  R  show  not  only  that  these  stresses  are  constant  ])etween 
the  two  middle  bends,  but  also  that  they  are  not  greater 
than  the  stresses  in  a  straight  beam,  provided  that  the  depth 
of  the  offset  is  not  enough  to  cause  any  appreciable  distor- 
tion of  the  beam,  due  to  the  torsional  stresses  in  the  vertical 
portion,  L,  marked  with  a  dotted  cross  in  Fig.  5. 

Due  to  the  method  of  loading,  it  is  possible  that  some 
sections  like  9-9   (see  Fig.  6a)   making  an  angle  with  the 


Fig.  8 

horizontal,  may  develop  shearing  stresses  greater  than  the 
section  can  withstand.  It  is  evident  that  the  bending  stresses 
will  not  be  greater  than  in  section  7-7.  The  point  at  which 
the  shearing  stresses  are  greatest  can  be  determined  from 
the  general  equation  for  these  stresses  by  differential  calculus 
or  by  making  complete  calculations  for  sections  at  various 
angles.  In  this  case  it  is  found  that  the  maximum  shear- 
ing stress  occurs  in  a  section  making  an  angle  of  54  deg. 
45  min.  with  the  horizontal  axis.  The  shearing  unit  stress 
at  the  middle  of  the  long  side  of  the  section  is  22,050  lb. 
per  sq.  in.  and  at  the  middle  of  the  short  side  5,400  lb.  per 
sq.  in.  The  maximum  combined  tensile  and  shearing  unit 
stresses  at  the  center  of  the  short  side  of  the  section  are 


12.500  II).  per  sq.  in.  and  12,250  11>.  per  ^ij.  in.  respectively. 
As  the  shearing  stresses  should  not  exceed  20,000  lb.  per 
sq.  in.  the  section  should  be  increased  to  say  \y%  in.  by  5 
in. 

We  will  now  consider  section  8-8   (see  Fig.   7a).     Here 

M   =  F  (b-h>   =  0 

R    =  F  (c  c>)  =  F  X    12 

=   5.300  X    12  =  63,600  in.  Ih. 

In  other  words  this  is  just  the  converse  of  section  7-7, 
as  in  this  section  there  are  only  torsional  stresses.  Tlie  unit 
stresses  are  as   follows: 


V    = 


63.600   X    9 

2   X    1    X    52 
63.600  X   9 


=    11.440   lb.   I'er   sq.   in. 


57.300   lb.    per   sq.    in. 
2X5X1= 

The  values  of  3/  and  R  will  not  change  though  section 
8-8  is  taken  at  any  point  between  n-n  and  m-m  (see  Fig. 
8a)  and  since  the  section  between  these  points  is  uniform, 
the  unit  stresses  must  be  the  same.  Of  course  a  shearing 
stress  of  57,300  lb.  per  sq.  in.  is  far  beyond  the  safe  limits, 
as  the  ultimate  shearing  strength  of  wrought  iron  is  only 
about  40,000  lb.  per  sq.  in.  Failure  was  therefore  bound 
to  occur  in  the  vertical  section  of  the  beam. 

Assuming  that  the  stresses  should  not  exceed  20.000  lb. 
per  sq.  in.  in  either  tension  or  shear,  the  next  problem  is 
to  find  the  dimension  of  side  a,  at  the  sections  4-4,  6-6 
and   8-8   required  to  limit  the  stres.^es  to  this   value,  the 


width  remaining  5-in. 


Let  .V4,  Xf. 


and 


-v,  be  the  required 


V 


\\ 

V/  "  f 

A 

1 

m  -^ 


thicknesses  at  these  sections.     Referring  to  the  calculations 
for  the  stresses  in  section  4-4  we  find 


45,000   X   9 


V    = 


2X5X1" 


=  40.500  lb.  per  «q.  in. 


Sub.'stituting  the  required  value  of  20,000  for  v  and  x^  for 
/,  we  have, 

45,000  X  *> 
20,000  = -  — 

2   X   5  X  x= 


I  45,000    X    9 

\  2   X   5   X   20,000 
1.42  or  1   7/16  in. 


Similarh 


x« 


\2 


31,800   X   9 

=  1.2  or  1  3/16  in. 


X    5   X   20,000 


=    1.68  or   1    11/16  in. 


I       63,000   X   9 
\  2   X   5   X   20,000 

The  shape  of  the  section  with  these  required  dimensions 
is  shown  in  Fig.  8b. 

It  is  necessary  to  ascertain  the  angular  deflection  of  the 
vertical  portion  of  the  beam,  (m-n  in  Fig.  9)  in  order  to 
determine  whether  the  beams  will  be  unduly  distorted  un- 
der the  action  of  the  maximum  .-^tresses.  To  find  the  angu- 
lar deflection,  use  the  formula 

205  Mt  1   (a=   -f   1») 

^•)    = 

a'  h»  G 
Where 

0  =  angle  of  deflection  in  degrees. 
Mt   =  twisting  moment,  in  inch  pounds.  , 

i'  -—   length  of  section  subjected  to  twisting  moment,  in   inches. 
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G  ~  modulus   of   elasticity    for   shear,    generally   taken    as    10,500,000    for 
wrought  iron. 
205   X   5300   X 12   X   2   X    (1.68'  +  S") 


726,000,000 


=  .1165  deg. 


1.68»   ?■.    5'  X    10,500,000 
6,210,000,000 


Evidently  this   slight   angular  deflection   will  be   of  no 
consequence,  and  the  beam  as  designed  has  ample  stiffness. 


RAILROAD    ADMINISTRATION'S    PAINT 

ORDERS 

The  car  builders  have  been  authorized  by  the  Central 
Advisory  Purchasing  Committee  to  purchase  all  the  painting 
materials  (except  wood  preservative)  for  painting  the  cars 
they  are  to  build  for  the  U.  S.  Railroad  Administration,  at 
prices  not  to  exceed  the  following: 

Reinforced  Ked  Lead  Semi-paste  Paint  (Spec.  R-810),  $2.40  per  gallon, 
f.   o.  b.   factory. 

Dark  Red  Oxide  Semi-paste  Paint  (Spec.  R-812),  $1.40  per  gallon,  f.  o.  b. 
factory. 

Black  Semi-p.iste  Paint  (Spec.  R-811),  $1.65  per  gallon,  f.  o.  b.  factory. 

Stencil   P.lack  Paste  Paint.  $0.10',/.  per  pound,  f.  o.  b.  factory. 

Stencil  White  Paste  Paint,  $0.11f^  per  pound,  f.  o.  b.  factory. 

Thinning  Mixture  (Spec.  R-822-A),  $0.83  per  gallon,  f.  o.  b.  factory. 

A  list  of  the  paint  manufacturers  agreeing  to  furnish  paint 
at  these  prices  may  be  had  on  application  to  the  committee. 

The  builders  are  expected  to  purchase  the  paint  at  a  price 
lower  than  the  maximum  figures  named,  if  they  can,  taking 
into  consideration  sureness  of  supply,  shortest  haul  and  least 
congested  routes.  They  are  also  advised  that  by  spreading 
deliveries  over  an  extended  period  they  may  also  be  able  to 
obtain  lower  prices.  Copies  of  all  orders  must  be  sent  to  the 
Inspection  and  Te>t  Section  and  to  the  Procurement  Section. 

The  above  instructions  to  the  carbuilders  are  of  particular 
interest  l)ecause  th.\\-  indicate  in  great  measure  the  policy  that 
is  being  followed  out  \)y  the  Procurement  Section  to  allow  the 
carbuilders  to  use  their  own  organizations  and  established 
practices  in  the  matter  of  purchasing  and  procuring  material, 
therebv  securing  the  advantages  of  the  familiarity  which  these 
departments  have  with  the  purchasing  of  supplies. 

A  copy  of  the  specifications  for  reinforced  red  lead  semi- 
paste  paint  (R-blU)  and  black  semi-paste  paint  (R-811) 
are  given  below: 

Reinforced  Rfd-Lead  Semi-Paste  Paint 

Locomoth'es  and  Cars 

R-810 

1.  Cmcral  SfCi.itications. — General  specifications  for  paint  and  painting 
materials,  issued  by  the  Railroad  Ai{miri*tr?ti..n.  in  efftct  at  date  of  open- 
ing of  bids,  shall  form  part  of  these  specifications. 

2.  C<)ni;'osition.—lhe  grinding  proportions  shall  be: 

Pigment.  82  per  cent. 
Liquid,  18  per  cent. 
The  pigment  portion  shall  consist  of: 

Red  lead,  not  less  than  65  per  cent. 

The  remainder  shall  be  silicious  matter,  such  as  aluminum  silicate, 

m.agnesium  silicate,   silica,  or  a  mixture  tliereof. 
The  red  lead  shall  contain  not  less  than  85  per  cent  true  red  lead 
(Pb304),  the  remainder  to  be  litharge   (PbO). 
The  liquid  portion  shall  consist  of  raw  linseed  oil. 

3.  Special  FcguiremeHts.—Thf^^  semi-paste  paint  shall  weigh  not  less  than 
22  pounds  per  gallon.  When  mixed  with  the  thinning  mixture  in  the  pro- 
portion of  2  volumes  of  semi-paste  to  1  volume  of  Standard  thmning 
mixture,  the  resulting  mixture  applied  to  a  smooth  metal  surface  shall  dry 
in   10  hours  with  an  oil  gloss. 

Black  Semi-Paste  Paint 

Loconioti'  c  and  Cars 
R-811 
1      Ge.icial  Sfeciiications.— General   specifications   for  paint  and   painting 
materials  issued  by  the   Railroad  .\dministration,  in  effect  at  date  of  open- 
ing of  bids,  shall  form  part   of  these  specifications. 
2.     Composition. — The   grinding   proportions   shall   be: 
Pigment,    50   per   cent. 
Liquid,   50  per  cent. 
The  pigment  portion  shall  consist  of: 

Lampblack,  not  less  than  20  per  cent. 

Red  lead,  not  less  than  5  per  cent.  . 

The  remainder  shall  be   shale  black,  aluminum  silicate,  magnesium 
silicate,   or  a  mixture  thereof.  ,         ^.        ^      j„,j 

The  lampblack  shall  be  of  such  quality  as  to  produce  the  standard 
color,  and  shall  not  contain  more  than  2  per  cent  of  ash. 
[he  liquid  portion  shall  consist  of  raw  linseed  oil.  ^    i     „ 

3  Special  Reqtdrements.—The  semi-paste  paint  shall  weigh  not  le-s 
than  10  pounds  per  gallon.  When  mixed  with  the  thinning  mixture  in  the 
proportion  of  1  volume  of  the  semi-paste  to  1^4  volumes  of  the  tstandard 
thinning  mixture,  the  resulting  mixture  applied  to  a  smooth  metal  suria>.e 
shall  dry  in  six  hours  with  an  oil  gloss. 

PAINTING  AND  LETTERING  FREIGHT   CARS 


following  instructions  governing  painting  and  preservation 
of  identity  marking  on  freight  car  equipment,  to  beccxne  im- 
mediately effective: 

1.  The  preservation  of  freight  car  equipment  of  all  rail- 
roads under  Federal  control  will  be  maintained  by  necessary 
repainting  and  restenciling.  When  paint  on  freight  equip- 
ment cars  has  become  perished  to  the  extent  of  permitting 
the  steel  to  rust  and  deteriorate,  or  the  wood  to  becMne  ex- 
jiosed  to  the  weather,  they  should  be  repainted.  The  car 
body  (including  roof)  should  be  entirely  repainted  if,  for  any 
cause,  it  is  found  necessary  to  paint  one-third  or  more  of  the 
car.  Before  applying  paint  to  steel,  it  should  be  scraped  and 
cleaned  off  with  wire  brush;  wood  parts  should  be  scraj^d 
.so  as  to  clean  off  all  blisters  and  loose  paint,  including  re- 
moval of  protruding  nails  and  tacks. 

2.  The  station  marking  showing  where  car  was  last  re- 
weighed  should  not  be  changed  unless  the  car  is  reweighed. 

3.  When  repainting  freight  equipment  cars,  two  coats  will 
be  applied  to  all  new  parts  and  old  parts  of  Ixdy  which  have 
l)een  reworked  causing  removal  of  paint.  One  coat  will  l)e 
applied  to  parts  where  old  paint  is  in  good  condition.  Should 
the  old  paint  be  found  in  such  condition  requiring  two  coats, 
they  may  be  applied. 

4.  The  stenciled  letters  and  numl:)ers  on  all  freight  equip- 
ment cars  will  be  maintained  and  identity  kept  bright.  When 
the  lettering  or  numbering  is  found  in  bad  condition,  renew 
the  identity  by  either  repainting  the  car  or  by  applying  new 
stenciled  letters  and  numl^ers.  In  j^electing  cars  for  this  pur- 
j)Ose,  preference  should  be  given  those  on  which  the  mark- 
ing and  painting  is  in  the  poorest  condition. 

5.  If  there  is  not  sufficient  paint  on  car  to  properly  retain 
the  new  stenciling,  and  condition  of  car  does  not  justify  en- 
tire repainting,  one  coat  should  be  applied  as  a  panel  back 
of  the  stenciling,  so  that  the  paint  used  in  applying  the  num- 
bers and  letters  will  hold;  otherwise,  the  marking  applied 
will  soon  become  illegible  and  make  it  necessary  to  again 
apply  the  identity  marking  within  a  short  period. 

6.  Detention  of  equipment  from  ser\-ice  for  painting 
should  be  avoided  when  possible.  A  great  deal  of  this  work 
can  be  done  to  open  cars  in  transportation  yards  when  under 
load  in  storage. 


WHY  DON'T  DADDY  COME?* 

BY  O.  D.  BOYLE 
Yard  Brakeman,  Baltimore  &  Ohio,  Washington,  D.  C. 

When  the  Baltimore  &  Ohio  organized  its  first  safetv 
committees  several  years  ago,  I  had  the  honor  of  represent- 
ing the  employees  in  train  service  at  this  terminal.  I  entered 
the  work  with  an  enthusiasm  that  grew  into  elation  when 
the  succeeding  monthly  charts  showed  a  surprisingly  large 
reduction  in  the  number  of  preventable  accidents.  Yet,  while 
I  was  preaching  Safety  to  my  fellows,  I  was  not  practicing 
it  myself — I  could  not  resist  the  temptation  to  take  a  chance 
occasionallv.  As  I  look  back  I  can  see  that  mv  work  for 
Safety  was  a  hollow  proposition;  merely  a  question  of  mak- 
ing a  "good  record." 

But  a  new  epoch  in  my  "Safety  First"  education  was 
reached  when  God  sent  us  Helen.  She  has  been  with  us  al- 
most three  years  now,  so,  of  course,  by  this  time  we  are  very 
well  acquainted.  She  is  not  yet  old  enough  to  understand 
the  general  scheme  of  life,  but  she  is  fully  conscious  of  the 
fact  that  I  must  leave  her  ever)-  morning  "'cause  your  train's 
awaitin'  for  you,"  and  that  I  should  come  back  to  her  "scMne- 
time  after  the  sun's  gone  to  bed.'"  And  what  a  time  for  her 
when  "Daddy"  does  come  home!  I  have  just  rung  the  bell — 
I  can't  see  her  yet,  but  I  can  hear  her  joyous  cry,  "Daddy's 
home!  daddy's  home!"  and  a  rush  of  eager  feet  across  the 
room.     Oh  yes,  I  see  her  now  running  through  the  hall — 
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mamma  opens  the  door — a  jump  into  my  ready  arms — a 
squeeze — a  smack — "So  glad  you've  come,  daddy!" — and 
then  an  evening  of  joy. 

She  is  not  yet  old  enough  to  understand  about  derailments, 
engine  failures,  congested  yards  or  a  thousand  other  things 
that  sometimes  occur  on  the  best  regulated  railroads,  so  that 
when  I  happen  to  be  the  "goat,"  it  is  the  cause  of  many 
troubled  moments  to  the  precious  little  mind  and  the  source 
of  many  anxious  (jueries  to  her  mother — "Why  don't  daddy 
come?" 

Ah!  "Why  don't  daddy  come?"  Suppose  daddy  never 
comes!  Suppose  the  anxious  waiting  moments  are  turned 
into  an  unbroken  vigil  of  days — months — years!  Could  a 
million  dollars*  insurance  erase  the  yearning  of  the  little 
troubled  heart?  Could  all  of  the  great  lawyers  in  this  land 
make  her  understand  when,  with  her  anxious  face  turned  up 
to  meet  the  tear-dimmed  eyei>  of  her  mother,  she  asks,  "Why 
don't  daddy  come?  " 

No!  That's  why  I  stopped  going  between  moving  cars  at 
the  last  moment,  to  adjust  the  knuckle.  That's  why  I  stopped 
kicking  couplers.  That's  why  I  stand  on  the  outside  of  the 
rail  when  boarding  my  engine.  That's  why  I  am  extra  care- 
ful in  walking  over  the  top  of  my  train  in  bad  weather. 
That's  why  I  in.«;pect  my  train  at  every  opportunity.  That's 
why  I  work  with  an  absolute  conviction  that  if  I  don't  go 
home  to  Helen  tonight  it  will  be  because  of  the  will  of  God 
or  the  carelessness  of  you,  fellow -worker. 

To  the  will  of  God  I  can  only  say,  "Be  merciful.  Thy 
will  be  done.'' 

But  of  you  fellow-worker.  I  ask  "Would  >ou  rol)  my 
child?"  Certainly  you  would  not  take  her  candy,  her  doll, 
her  house  or  her  little  iron  bank.  Assuredly  not!  Yet  if 
you  did.  they  could  be  replaced. 

Again,  I  ask  you,  "Would  you  strike  my  child?*'  No! 
Vet  if  you  did,  it  would  soon  be  forgotten. 

Now,  I  ask  vou,  "Would  vcu  rob  her  of  her  daddv?  Would 
you  strike  her  little  heart  a  blow  that  would  never  l)e  for- 
gotten ?" 

Then  the  next  time  you  see  a  loose  handhold,  chalk  it,  so 
that  I  can  notice  it  when  grabbing  for  it;  the  next  time  you 
see  an  obstruction  near  the  track,  remove  it,  so  that  I  won't 


fall  over  it  when  switching;  if  you  see  a  switch  point  which 
does  not  fit  tight  report  it  so  that  my  train  won't  pick  it 
ojjen;  if  you  find  a  switch  light  out,  fix  it  so  as  to  protect  my 
train  when  I  come  along;  if  your  train  stops,  go  back  to  flag 
ju.st  a  little  bit  further,  so  as  to  be  doubly  sure  my  train 
won't  he  wrecked;  if  you  find  a  bad  section  of  track,  repair 
it  today,  so  that  my  train  won't  spread  the  rails  when  it 
reaches  it;  if  you  can  remedy  any  unsafe  condition  or  prac- 
tice and  make  my  occupation  a  little  less  hazardous,  do  it. 
I  do  not  ask  it  for  myself.  I  can  stand  the  shock  of  losing 
a  limb  and,  with  God's  help,  I  do  not  fear  death.    But — 

Helen  will  be  waiting  for  me  tonight,  and  tomorrow  night 
and  ever\-  night  and  I  don't  want  her  unanswered  when  she 
anxiously  asks — "Why  don't  daddy  come?" 

SOME  OF   THE  DANGEROUS  PRACTICES   WHICH 
P  REV  EXT  DADDY  GETTIXG  HOME  SAFELY 

When  we  leave  cars  too  close  to  a  switch  to  clear  a  man 
on  the  side  of  a  car  on  the  adjoining  track. 

When  we  l-eave  drawbars,  material  and  other  mot'able  ob- 
structions too  close  to  the  track. 

When  we  have  boards  with  nails  sticking  up  for  ourselves 
or  some  one  else  to  step  on. 

When  we  fail  to  put  out  a  blue  Hag  when  under  cars  re- 
pairing or  inspecting  them. 

When  we  refuse  to  wear  goggles. 

When  we  use  defective  and  burred  tools. 

When  we  kick  drawbars  over  just  as  cars  are  coming  to- 
gether. 

When  we  throw  away  guards  on  emery  wheels  and  gearing 
of  machines. 

When  we  do  not  keep  a  lookout  for  moving  cars  or  en- 
gines while  working  about  trains. 

When  we  move  cars  on  loading  tracks  without  first  requir- 
ing occupants  to  get  out. 

When  we  find  a  loose  grab  iron,  ladder  rung  or  a  bad  order 
coupler  and  fail  to  fasten  a  red  tag  to  it  so  that  the  next  man 
will  be  warned  and  the  necessary  repairs  made. 

Why  not  cut  out  these  dangerous  practices  and  stop  work- 
ing for  the  doctor  and  undertaker  and  keep  ourselves  whole 
and  sound  for  the  benefit  of  the  wife  and  kids^ 
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Camouflaged  Freight  Cars  for  Carrying  Munitions  to  the  Front  In  France 


AIR  HAMMER  ATTACHMENT 

BY  J.  S.  BREYER 
Master  Mechanic,  Southern  Railway,  Charleitan,  S.  C. 

The  air  hammer  attachment  shown  in  the  illustration  is 
for  use  in  splitting  nuts  on  grab  irons  and  ladders  when  dis- 
mantling cars  for  heavy  repairs. 

The  device  consists  of  a  piece  of  1-in.  square  iron  forged 
at  one  end  and  in  the  shape  of  a  yoke  around  a  hammer,  and 
at  the  other  end  bent  at  90  deg.  as  indicated.  Near  the  end 
of  the  barrel  of  the  air  hammer  there  is  a  collar  which  fits 


Nut  Splitting   Attachment  for  Thor   Hammer 

into  a  groove  3^2-in.  wide  by  j4-in.  deep,  and  is  the  stop  for 
a  3/16-in.  coil  spring.  The  purpose  of  this  spring  is  to  hold 
the  hammer  and  chisel  against  the  yoke,  and  as  the  yoke  fits 
closely  around  the  barrel  of  the  hammer,  there  is  no  danger 
of  the  chisel  shooting  out  and  causing  an  accident. 

In  operation,  the  end  of  the  yoke,  which  is  bent  to  an  angle 
of  90  deg.,  is  hooked  around  one  side  of  the  nut  and  the  chisel 
brought  to  bear  on  the  opposite  side.  The  air  hammer  trigger 
is  then  pressed,  which  operates  the  chisel  and  very  quickly 
splits  nuts  up  to  ^i  in.  in  size. 


AN  EFFICIENT  MACHINE  FOR  FINISHING 
CROWN  STAYS 

The  finishing  of  crown  stays  is  a  job  for  which  standard 
types  of  machines  are  not  well  adapted.  Cutting  the  thread 
under  the  head  of  the  stay  requires  considerable  time  with 
the  ordinary  arrangement.  To  overcome  this  difficulty  the 
Columbus,  Ohio,  shops  of  the  Pennsylvania  Lines  have 
constructed  a  special  machine  for  finishing  crown  stays. 
This  device,  which  was  converted  from  an  early  make  of 
Jones  &  Lamson  flat  turret  lathe,  is  shown  in  Fig.  1.  The 
principal  features  of  the  device  are  the  tool  for  forming 
the  head  and  the  box  tool  for  turning  the  end  of  the  stays, 
which  are  mounted  on  a  slide  on  the  turret  carriage,  and  a 
split  self-opening  die  mounted  on  a  swinging  arm. 

The  forming  tool  which  finishes  the  space  under  the  head, 
is  carried  in  a  holder  which  has  an  eccentric  to  bring  it  into 
the  cutting  position,  or  to  hold  it  away  from  the  work.    The 


outer  end  of  the  slide  carries  a  centering  guide  and  a  box 
tool,  which  is  adjustable  to  various  sizes.  The  split  die 
carries  the  usual  set  of  four  chasers  and  also  a  nicking  tool 
operated  by  a  lever,  which  is  used  to  form  a  recess  under 
the  head  of  the  stay.  The  details  of  construction  of  the 
die  head  are  shown  in  Fig.  2.     The  usual  mechanism  for 


Fig.  1 — Turret  Lathe  Fitted  up  for  Finishing  Crown  Stays. 

closing,  locking  and  tripping  the  die  is  used.  The  body  is 
fitted  with  a  hinge  so  that  it  may  be  opened  and  passed 
over  the  stay.  On  the  side  opposite  the  hinge  is  a  spring 
latch  for  holding  the  die  in  the  closed  position.  The  ring, 
fitted  with  cams  which  hold  the  cutters  in  place,  is  parted 
to  bring  the  ends  of  the  two  halves  at  the  dividing  line  of 
the  body  when  the  chasers  are  in  the  open  position. 
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No.  2— Details  of  Hinged  Self-Opening   Die. 

When  finishing  crown  stays  on  this  machine  the  position 
of  the  box  tool  is  adjusted  on  the  slide,  so  that  the  cut  on 
the  large  end  will  be  completed  at  about  the  same  time  that 
the  forming  tool  begins  to  face  the  head.  The  head  of  the 
stay  is  slipped  through  the  holder  for  the  forming  tool  and 
placed  in  the  chuck,  the  outer  end  is  run  through  the  cen- 
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tering  guide  and  the  cut  is  started  with  the  box  tooL  The 
forming  tool  is  placed  in  the  cutting  position  and  the  head 
is  shaped.  As  soon  as  these  two  cuts  are  finished  the  car- 
riage is  moved  back  until  the  end  of  the  stay  rests  in  the 
centering  guide.  The  arm  carrying  the  split  die  is  swung 
forward   into  position  as  shown  in  Fig.  3.     The  recess  is 


Fifl.  3 — Die  Swung  in  Place  over  Crown  Stay,  Open  Position. 

cut  under  the  head  with  the  nicking  tool  and  the  thread  is 
chased.  The  crown  stay  is  then  removed  from  the  machine 
and  the  outer  end  is  threaded  on  a  bolt  cutter.  The  entire 
operation  on  this  machine  is  finished  in  a  minute  and  a  half. 


W  ELDING  FIREBOX  PATCHES  AND 

CRACKS 

BY  E.  D.  JOHNSON 

A  great  deal  of  trouble  has  been  experienced  in  welding 
firebox  patches  by  either  the  electric  or  oxy-acetylene 
process.  It  is  very  difficult  to  provide  for  the  expan- 
sion and  contraction  in  welding  straight  seams.  Often  the 
welder  looks  his  work  over  admiringly  when  it  is  finished 
and  before  he  gets  out  of  the  firebox  the  contraction  causes 
the  seams  to  break.     After  experimenting  with  patches  of  va- 


tVe^ec/  /Across 
Crack 

Fig.   1 — Method   of   Reinforcing  Weided   Cracks 


rious  shapes  in  an  endeavor  to  overcome  the  trouble,  I  have 
found  what  I  call  the  serpentine  patch  to  be  the  best. 

This  type  of  patch  is  laid  out  as  shown  in  Fig,  2.  The 
seams  in  the  stayed  surface  do  not  extend  in  a  straight  line 
tor  more  than  12  in.  at  any  point.  It  is  almost  always  pos- 
sible to  lay  out  a  patch  in  this  way  by  alternating  the  seams 
between  different  rows  of  staybolts.  The  expansion  and 
contraction  of  the  sheet  does  not  cause  anv  trouble  where  this 


arrangement  is  used.  Patches  made  in  this  way  have  been 
in  service  for  three  years  and  have  required  no  attention 
during  that  time.  When  welding  in  patches  it  is  best  to 
Imild  the  weld  up  flush  with  the  sheet  for  6  or  8  in.,  then 
Ijrush  off  the  oxide  which  forms  with  a  wire  brush  and  re- 
inforce the  weld  with  not  more  than  1/16  in.  of  metal.  No 
more  should  be  applied  because  an  excessive  amount  added 
to  the  weld  results  in  over-heating  when  the  locomotive  is  in 
service. 

As  a  rule  it  is  best  not  to  weld  cracks  over  10  in,  long, 
l)Ut  where  necessarv  longer  cracks  can  be  welded  successfullv 
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Fig,  2— Serpentine  Seams  as  Applied  to  Patches  and  Half  Side 

Sheets 

by  building  the  weld  up  flush  with  the  sheet,  then  cutting 
transverse  grooves  two  or  three  inches  apart  as  shown  in 
Fig.  1,  laying  34-in,  steel  rods  in  the  grooves  and  welding 
over  them  for  the  entire  length.  In  this  way  the  sheet  is 
made  stiffer  and  in  addition  the  rods  must  be  broken  before 
the  weld  can  crack. 


Machine  for  Collecting  Barbed  Wire  Scrap. — Among 
the  novelties  produced  by  the  war  is  a  machine  invented  by 
Thomas  Marshall,  of  Stanningley,  England,  for  collecting 
barbed  wire  scrap  in  war-destroyed  areas.  The  machine, 
which  has  a  remote  resemblance  to  a  straw  and  hay  elevator, 
is  carried  on  caterpillar  chain  tracks.  The  wire  scrap  is 
picked  up  and  cut  into  lengths  and  then  dumped  into  cars  or 
pressed  into  bales. — The  Engineer,  London. 


Milling  Practice  in  Railway  Shops 


Interesting  Examples  of  Cutters  Used  with  Success 
at  the  Southern  Pacific  Shops  in  Sacramento,  Cal. 


BY  FRANK  A.  STANLEY 


OWING,  undculitedly,  to  the  wide-spread  and  early 
adoption  of  the  planer,  shaper  and  slotter  in  railroad 
shop  practice,  and  also  to  the  fact  that  a  great  deal  of 
the  work  handled  in  the  railway  shop  is  necessarily  of  a 
special  class  with  comparatively  few  duplicate  pieces  to  be 
made  at  one  time,  there  has  been  less  development  of  the  use 
of  the  milling  machine  in  such  places  than  in  many  other 
classes  of  manufacturing  and  repair  shops.  This  has  been 
true  in  spite  of  the  fact  that  today  the  milling  machine  with 
its  facilities  for  holding  work  of  all  kinds  and  its  possibili- 
ties as  a  rapid  tool  for  machining  any  kind  of  work  to  which 
;i  rotary  cutter  can  be  applied,  is  essentially  a  general  purpose 
machine  which  has  its  legitimate  field  not  only  in  the  high 


ness  in  the  design  of  the  machine.  The  cutter  teeth  are 
sometimes  milled  straight  across  the  face,  that  is  parallel  to 
the  axis,  when  in  many  instances  and  particularly  with 
broad  faced  slabbing  or  surfacing  mills  far  better  results 
would  be  secured  by  a  helical  or  spiral  form  of  tooth  which 
because  of  its  shearing  action  upon  the  work  surface  would 
give  an  easier,  smoother  cut. 

ADVANXE  IX  CUTTER  PRACTICE 

Some  interesting  practices  in  cutter  making  and  modern 
milling  methods  are  to  be  found  at  the  Southern  Pacific  shops 
at  Sacramento,  California.  At  this  place  a  good  many 
classes  of  work  are  regularly  handled  on  the  milling  machine 


Fig.   1 — Cutter  Tooth   Proportions 


Fig.    2 — A    Group    of    Modern    Cutters 


Fig.  3— Oid  and   New  Shank  Mills 


l)roduction  factory  where  parts  are  manufactured  in  great 
(juantities  but  also  in  repair  and  general  machine  shops 
where  perhaps  only  a  few  pieces  of  a  kind  are  ever  put 
through  in  one  lot. 

Because  of  the  restricted  uses  to  which  the  miller  as  a 
rule  has  been  applied  in  the  railroad  shop  there  has  been 
less  advance  in  the  development  of  milling  cutters  in  such 
establishments  than  is  desirable  and  this  has  done  much 
toward  retarding  the  extension  of  the  machine  itself  as  a 
most  useful  factor  in  the  handling  of  many  operations 
therein.  For  the  machine  to  be  effective  it  must  be  equipped 
with  suitable  cutters,  cutters  having  teeth  of  coarse  pitch 
and  ample  chip  space  between  the  teeth,  they  must  be 
capable  of  taking  a  very  heavy  chip  when  used  on  a  ma- 
chine of  rigid  design  and  ample  pulling  power.  Milling 
machine  design  and  the  design  of  cutters  by  regular  manu- 
facturers have  in  a  sense  kept  pace  with  each  other  and  the 
shops  equipped  with  suitable  machines  and  with  corres- 
])ondingly  good  cutters  derive  the  full  benefits  of  milling, 
whether  gaged  by  the  quantity  of  work  produced,  the  quality 
of  the  work,  or  both. 

COMMON    TROUBLES    WITH    CUTTERS 

It  is  a  common  fault  to  grind  milling  cutters  too  small  in  di- 
ameter and  their  teeth  of  too  fine  a  pitch,  leaving  insufficient 
i^pace  for  the  chips  between  them  and  causing  too  many  teeth  to 
l)e  in  contact  with  the  work  surface  at  one  time.  The  teeth  will 
not  have  a  free  cutting  action  and  both  the  cutter  and  the 
work  will  be  unduly  heated.  This  condition  is  still  further 
aggravated  by  an  unsatisfactor}'  flow  of  lubricant  for  cool- 
ing and  clearing  the  teeth  and  work.  The  cutter  is  some- 
times carried  on  too  light  an  arbor  for  smooth  operation,  the 
springing  of  the  cutter  under  these  conditions  producing  a 
chatter  on  the  work  surface  which  is  made  more  pronounced 
\vhen  the  work  is  improj>erly  supported  or  because  of  weak- 


with  most  satisfactory  results  and  one  of  the  principle  func- 
tions of  the  tool  room  staff  is  the  production  and  mainte- 
nance of  milling  cutters. 

Comparison  of  Cutter  Teeth. — A  few  illustrations  will 
serve  to  show  the  improvement  found  in  the  form  and  num- 
ber of  teeth  now  used  in  the  milling  cutters  at  this  shop. 

Fig.  1  shows  at  a  glance  the  improved  practice  in  tooth 
form  and  character  as  exemplified  by  two  ordinan.-  sizes  of 
cutters,  one  a  plain  mill  about  6  in.  long  by  4^/2  iji.  diam- 
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Fig.  4— Details  of  Milling  Cutter  for  Vertical   Machine 

eter,  the  other  a  side  or  straddle  mill  of  about  the  same  diam- 
eter with  a  face  of  lyz  in.  The  two  cutters  at  the  right  in 
this  view  are  of  the  old  design  with  closely  spaced,  fine^  teeth. 
The  three  cutters  to  the  left  in  the  group  are  of  the  type  now 
made  for  some  years  back  at  this  place  but  onlv  too  seldom 
seen  in  use  even  today  in  the  general  run  of  shops. 

The  old  form  of  side  cutter  shown  was  made  with  4? 
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teeth  for  this  diameter  and  obviously  the  spacing  between 
teeth  is  insufficient  to  permit  of  economical  rates  of  speed 
and  feed  and  of  satisfactory  clearance  for  chips.  Further- 
more, as  such  a  cutter  becomes  worn  do\Mi  and  is  recut  for 
future  service,  the  objectionable  feature  of  fine  tooth  jiitch 
IxHTomes  even  more  marked,  that  is,  it  increases  in  direct 
ratio  to  the  reduction  in  diameter  and  the  ultimate  life  of 
the  cutter  is  materially  shortened. 

Coarse  Pitch  Examples. — With  the  newer,  coarse  tooth 
cutters  referred  to  there  are  only  20  teeth  for  the  same  diam- 
eter and  all  of  the  advantaj^es  of  properly  i)ro|)ortioned  cut- 
ting teeth  and  clearance  space  are  accordingly  secured.  The 
differences    in    tooth    characteristics    between    the    fine    and 


Fifl.  5— Recutting  a  Worn  Milling  Cutter 

coarse  pitch  cutters  are  even  more  conspicuously  brought  out 
upon  comparison  of  the  two  spiral  cutters  at  the  rear  of 
the  group  in  Fig.  1,  where  the  older  example  at  the  right 
is  provided  with  22  teeth  while  the  later  cutter  at  the  left 
has  only  13  teeth. 

This  feature  of  coarse  teeth  has  been  adhered  to  in  all 
classes  of  cutters  made  here.  For  instance,  note  the  various 
examples  in  Fig.  2  where  several  distinctive  types  of  cutters. 
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Fig.  6 — Putting  Arbor  Keyway  in  Cutter 

large  and  small,  are  grouped  together,  all  with  liberal  spac- 
ing between  teeth.  And,  for  another  illustration  in  the  way 
of  comparison  of  coarse  and  fine  pitch,  note  also  the  four 
mills  in  Fig.  3,  all  nominally  2  in.  in  diameter,  with  the 
two  at  the  right  cut  with  ver\'  coarse  teeth  and  sharp  angle 
of  helix,   while  the  other  two  are  of  the  old   design  with 


teeth  so  closely  spaced  as  to  become  ineffectual  after  they 
have  l>een  ground  down  to  a  limited  extent.  The  respective 
working  qualities  of  the  two  kinds  of  cutters  are  too  appar- 
ent to  require  special  comment  at  this  moment. 

Details     of     Cutter     Proportions. — The     coarse     toothed 
cutters     have    Ijecome    established     tools    at    these    shops, 


Fig.  7— Large  High  Speed  Steel   Milling  Cutter 

and  it  may  be  of  interest  here  to  show  details  of 
one  size  of  cutter  which  has  already  been  noted  in 
relation  to  the  groups  in  Figs.  1  and  2.  This  particular 
form  of  cutter  is  used  on  a  heavy  vertical  spindle  milling 
machine  and  its  dimensions  as  well  as  the  proportions  of  its 
arbor  are  covered  by  the  drawing  shown  in  Fig.  4.  The  cutter 
is  6ys  in.  long  by  5  in.  diameter.  It  has  13  teeth  cut  to 
an  advance  angle  of  26  deg.  or  one  turn  in  30  in.  The  teeth 
are  cut  with  a  70  deg.  milling  cutter,  to  a  depth  of  V^-in. 
and  are  provided  with  a  7/32-in.  fillet  at  the  bottom.  The 
gap  between  teeth  will  amount  to  about  214  cu.  in.  for  each 
tooth;  thus  ample  chip  space  is  provided  for  heavy  milling 
operations.     The  bore  of  the  cutter  where  it  fits  the  arbor  is 
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Fig.  8 — Construction  of  Inserted  Tooth   Milling  Cutter 

2  in.;  there  is  a  bearing  surface  at  each  end  \Y%  in.  long 
and  a  keyway  at  one  end  for  a  ^-in.  key. 

Cutters  of  this  design  after  they  have  been  ground  in  re- 
sharpening  to  a  point  where  the  teeth  require  reforming,  are 
recut  and  this  process  is  repeated  until  the  outside  diameter 
has  been  reduced  to  3-^  in.,  which  means  that  only  a  5/16- 
in.  wall  remains  between  the  bore  and  the  bottom  of  the 
tooth  fillet.  But  even  with  this  marked  reduction  in  diam- 
eter, the  teeth  are  amply  coarse  and  the  space  between  them 
sufficient  to  give  satisfactory  results. 

Fig.  5  represents  the  process  of  recutting  a  mill  of  this 
pattern.  To  all  appearances  the  work  is  quite  like  a  fresh 
cutter  except  for  the  narrowing  down  of  the  land  at  the  top 
of  the  tooth  (which  will  of  course  be  ground  after  the  cutter 
is  again  hardened  and  tempered)  and  the  generally  smaller 
diameter  of  the  mill  at  both  top  and  bottom  of  the  tooth.   This 
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view  illustrates  an  interesting  example  of  tool  room  work 
in  that  it  shows  the  universal  milling  machine  set  up  with 
its  spiral  dividing  head  for  rotating  the  cutter  through  the 
desired  angle  of  helix  and  for  indexing  for  one  tooth  after 
another  as  fast  as  successive  fluting  cuts  are  made. 

Another  operation  on  a  similar  cutter  is  shown  in  Fig.  6 
to  show  the  simple  process  of  putting  in  the  keyway  for  a 
new  cutter.  Here  the  cutter  is  shown  set  up  on  the  vertical 
key  seater  where  it  is  handled  in  the  same  manner  as  any 
good  job  of  keyseating  would  be  put  through  the  machine. 

INSERTED    TOOTH    CUTTERS 

An  example  of  one  of  the  latest  milling  cutters  developed 
at  this  shop  is  the  inserted  tooth  mill  shown  in  Figs.  7  and 
8.  This  cutter  is  used  with  another  of  the  same  dimensions 
on  a  heavy  horizontal  milling  machine  for  slabbing  loco- 


of  the  center  as  indicated  in  the  detail,  and  their  end?  are 
relieved  or  backed  off  at  an  angle  of  30  deg. 

This  mill  is  shown  in  operation  in  the  lower  j)art  of  Fig.  9, 
one  of  these  views  rejjresenting  one  cutter  in  the  process  of 
slabbing  off  the  broad  face  of  a  side  rod  forging  while 
in  the  other  a  pair  of  cutters  are  set  up  for  milling  the 
edges  of  rods.  With  the  machine  set  up  thu?  provision  is 
made  for  facing  four  rods  at  once  with  the  two  cutters,  but 
at  the  time  the  photograph  was  taken  this  lot  of  rods  had 
been  completed  except  for  the  two  shown  in  place,  hence  the 
cutter  on  the  left  end  of  the  spindle  is  not  represented  in 
operation.  The  depth  of  cut  along  the  edges  of  the  forgings 
will  average  from  ^  to  J/2  in.  and  at  the  big  end  it  runs 
up  to  about  2j/2  in.  for  a  short  distance.  The  cutter  is 
driven  at  22  revolutions  per  minute  which  gives  a  surface 
speed  of  60  feet  per  minute.     The  rate  of  feed  is  2  in.  per 


Fig.  9 — Examples  of  Locomotive  Work  Done  with  Modern  Milling  Cutters 


motive  side  rods  and  other  large  members  of  similar  require- 
ments. 

The  cutter  is  22^4 -in.  long  over  all;  it  measures  10)^ 
in.  in  diameter  and  has  12  rows  of  inserted  teeth  or  cutter 
plugs  staggered  in  alternate  rows  and  numbering  174  plugs  in 
all.  These  plugs  are  of  Mushet  steel  inserted  in  one  inch 
holes  bored  radially  in  an  axle  steel  center.  Here  they  are 
>et  in  to  a  depth  of  1  1/16  in.  and  the  alternate  rows  are 
staggered  to  cover  with  one  row  the  gaps  left  between  the 
teeth  of  the  next  row.  The  spiral  line  along  which  the  teeth 
:ire  located  has  a  lead  of  149.3  in.,  the  equivalent  of  an  angle 
'\ith  the  axis  of  approximately  12  deg. 

The  cutting  faces  of  the  plug  teeth  are  milled  ^-in,  ahead 


mmute.  The  facing  of  the  side  of  the  rod  is  accomplished 
with  the  milling  cutter  running  at  22  revolutions  per  minute 
and  with  a  feed  of  Ij^  in.  per  minute.  The  depth  of  metal 
removed  in  the  one  cut  is  ^  in.  for  each  side  of  the  forging. 
The  cutter  has  a  5-in.  bore,  giving  some  conception  of  the 
dimensions  of  the  carrying  and  supporting  members. 

SOME   MILLIXG  OPERATIONS 

Fig.  9  shows  several  characteristic  jobs  done  with  these 
milling  cutters.  The  picture  at  the  top  and  left  shows  some 
work  being  finished  by  the  milling  cutter  illustrated  in  Fig.  4. 
The  job  underway  is  the  milling  of  the  edge  of  a  front  side 
rod  at  the  rounded  rear  end  where  the  forging  is  about  4  in. 
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li'ctli  for  ilii.>  (liaiiuttr  ami  (ili\inu>l\  ilir  -[KuiiiL:  lp<t\\tfn 
lictli  i>  in^ulVu  inn  to  |iirmil  nf  tt  I'lKunii  .tl  r.itr-  of  -|n((l 
ami  frid  and  of  ~ati>faU<ii-\  tKaraiui'  f<ii"  iliip-.  lurtlur- 
iiiorc.  a-  -mil  a  (litter  licttimi-  wnrn  down  and  i-  ret  lit  for 
t'utiirc  -tr\i(c.  tlir  tilijr(  titiiiaMi  t"ialiirr  nf  t'liic  tnotli  |)itili 
1)11  i»liu>  evcii  iiKin-  marked,  tliat  i-.  it  inerea-e-  in  diret! 
ratio  to  the  re<Iiuti<iii  in  dianiiter  anti  llie  ultimate  lifi-  «jf 
tile  eiitter  i*  materially  shortened. 

('o<trsi  I'ilrli  J-.x.iinplis.  With  tin  newer.  «oar-e  tooth 
<  utter<  refi-rrid  to  tlure  are  onl\  Jn  teith  for  tin  -ame  diain- 
i',«'r  and  all  of  the  adxaiitai^e-  of  |iro|ierl\  |iro|iortioned  t  ul- 
tiliiZ  teeth  anil  tlearanie  -p.iei  .ire  aeeordiiii^h  -et  ured.  The 
diffiTeiiee-     in     tooth     «  harai  teri-t  ii  -     lietwieii     tiie     line    and 


teeth  -o  I  lo-i'l)  -pacid  a-  to  lieeiiine  iiutfe(lual  .ifter  tlun 
have  lueii  i;rouinl  down  to  a  limited  extent.  !  lu  re-|ie<tivi 
workiiiii  i|iialilie-  of  ilu-  two  kind-  of  i  utter-  .ire  n.d  .ipinr 
eiit   li>  rei|uiri-  -peeial  ttimment  at   tin-   moment. 

Iht.tih      of      (iillir      I'iDportiitu-.       The      M-ar-e      lootlui. 
I  utter-       lia\e       heiunn-      e-taiili-hed       tool-       .it       llh-e       -lloj).- 


Fig.   5 — Recutting   n    Worn   Milling   Cutter 

«oar-e  pitih  (Utter-  are  even  mori  (  on-|  >ii  uou-l\  hroiiizht  <JUt 
iijioii  (ompariM'ii  of  the  two  -piral  (  utter-  at  the  rear  of 
tile  yroup  in  V\\i.  I.  wlure  the  older  example  at  the  riiih; 
i-  provided  with  11  tielh  while  the  later  (  uttir  at  tlu  left 
h.i-    oldy    1.1    teeth. 

I  lii-  feature  of  (oar-e  teith  h.i-  lieeii  adlurtd  'lo  in  all 
■  Ia->e-  of  (Utter-  made  luTe.  Ittr  ili-taiui-.  iiott-  the  variou- 
example-   in    li^.    1   where  -everal  di-tiniti\c  tvp(-  of  «  utter-. 


Fig.  7— Large   High  Speed   Steel    Milling  Cutter 

.111(1  it  may  he  of  intiri-t  heri'  to  -how  (htail-  of 
one  -i/e  of  (Utter  wlii(h  ha-  already  heeii  nol((l  in 
relation  to  the  liroiip-  in  l'iu>.  1  and  2.  1  hi-  parti(  ular 
form  of  (Utter  i>  u-ed  on  a  heavy  vertical  -pindK  milliiiL; 
madiine  and  it-  dimeii>i()ii>  a-  well  a-  the  iiroporlion-  of  it- 
.irltor  are  ( ttvered  l>y  tlu'  drawinu  -liown  in  1  it'.  4.  The  (  utter 
1-  (I's  in.  lonii  hy  5  in.  diameter.  It  ha-  1  .^  teeth  (  ut  t( 
.111  ad\aiue  atiLile  of  2(i  (K'l:.  or  oni'  turn  in  .iH  in.  The  tietli 
are  (lit  with  a  'n  (Kl;.  milliiit:  t  utter,  to  a  depth  of  's-in. 
,111(1  are  jirovided  with  a  7  .-i^-in.  Iillet  at  the  i'oltom.  I  he 
L;a|t  hetweeti  teeth  will  amount  to  ahout  2'  ;  (  u.  in.  for  eat  li 
tooth:  tliu-  ample  tliip  -pa«  e  i-  provided  for  lua%y  milling' 
olKTatioii-.       The  hore  of  the  i  utter  wlieri'  it   M-  the  arhor  i.- 
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Fig.  6 — Putting  Arbor  Keyway  in  Cutter 

larLii'  and  -mall,  ari'  Lrrouped  tou'etlu  r.  all  with  lilnral  -pa» - 
ini:  lietwceti  ttcth.  .\nd.  for  aiiotlur  illu-tratioii  in  tlu'  way 
of  (otnpari-oii  of  loarse  and  t'liU'  |>it(h.  note  al-o  the  four 
niill.>i  in  Kii;.  .>.  all  nominally  1  in.  in  (liaiiuter.  with  tlu' 
two  at  the  riulit  cut  with  viry  loar-e  teeth  and  .-liarj)  anule 
of    lulix.    while    the    other    tw(»    are    of    thi-    old    de-iun    with 


-'S  S-'eeJ  Cu-'f'^r  P'ug.    ,1/tjm her f^qt/irted  .'74  '^r  Toe'. 
Fig.    8 — Construction    of    Inserted    Tooth    Milling    Cf'ter 

1    in.;    tlure    i-   a    hearing'   ^u^fale   at   each   end    1  \v    in.   loiiL' 
.ind   a   keyway  at  one  iiid   for  a   -^s-in.   kew 

( "utt(  r-  of  this  de-iyn  after  llu-y  have  Keen  ltouik!  in  re 
-harpeiiiiiu'  to  a  jioint  wlure  the  teith  re«|uirc  refctrniini:.  an 
r((Ut  and  thi-  pHne—  i-  repeated  until  the  nutsido  diatiietcr 
ha-  Iki'M  reduced  to  .>'.•<  in.,  whiih  mean>  that  only  a  5  1<>- 
111.  wall  remain-  l)etween  the  hore  and  the  hottom  of  the 
tooth  lillet.  liiit  even  with  thi>  marked  redmtion  in  dianv 
eti-r.  the  teeth  are  amjily  loarsi'  and  the  >pa(e  hetween  them 
-uflu  ieiit  t<>  five  .-ati.-fai  lory   re.-ults. 

Vvz.  5  ri'present>  the  jinness  of  recuttiiii:  a  mill  of  thi> 
fiattern.  To  all  appi-arancis  the  work  is  (|uite  like  a  fresh 
cutter  except  for  the  narrowiiiu'  down  of  tlu-  land  at  the  toj' 
of  the  tooth  (which  will  of  course  he  ground  after  the  cutter 
is  aiiain  hardi-ned  and  tempered)  and  the  generally  smaller 
diameter  of  the  mill  at  hotli  to|)  and  hottom  of  the  t(K)th.     This 
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,  itu  illii-ir.itt.-  all  intiTi-tiiii:  cxamplr  of  tool  r(  <iin  work 
11  tli.it  it  slio\\>  till-  uiii\rr-al  inilliiii,'  iiia(liiiu-  ~ri  u|)  uilli 
;]>  spiral  (lividiiii;  lua<l  for  rolatin^  ilu-  (  ultir  throuLrli  llic 
loiri'd  anuK"  <if  lu-li\  and  for  indcxiii^  for  uiu-  toodi  after 
.notluT  a>    fa>t   a>   >iu ((■--ivi-   tlutinix  <  iit-   arc   madr. 

Aiiotht-r  ojH-ration  on  a  >iiiii]ar  <  uUlt  i-  -iutwri  in  I'Il;.  o 
.1  >li(»\v  tlu'  siiiipk'  |»r(:ic>>  of  jtuttin^  in  ilu-  kt\\va\  for  a 
.icw  t  utter.  Here  tlu-  ( uttiT  i~  >lii)\\n  -et  up  on  ilu-  \irtital 
kfv  >eatir  wlure  it  i>  liandK-d  in  the  >anie  manner  a>  an\ 
^(Hxl  jol»  iif  ke\>eatinL;  would  Ik-  |»ut  through  the  nia(  hine. 

INSI  k  1  Kl)     |(  II  111!     I   11  1  I  K'S 

An  example  of  one  of  the  late-t  milling  i  utter-  deveioln-d 
it  thi>  -hop  i-  tlu'  in-ertfd  tooth  mill  >hi)\vii  in  Fii:>.  7  and 
^.  rhi>  <  uttir  i-  u>ed  with  aiiotlur  of  the  -amc  dimeii-ion- 
.11    a    heav\    hori/diilal    ni'lliiiL;   mathiiu-    for   -lal.l.iiiLr   lo(  o- 


of  the  (inter  a-   indiiattd    in   the  detail,   and   their  end-   are 
relii'Vfd  or  hatked  (t\\  at  an  aiigU-  uf  .■><!  deu. 

Ihi-  mill  i-  -liown  in  oi.erali<»n  in  th»  lower  part  of  l-'iy.  u, 
one  of  these  view-  npre-tnting  uuv  «  utter  in  the  j.nNe—  of 
-laliliinL'  off  the  l.road  fai  e  of  a  -ide  hhI  for-jinu'  while 
in  the  other  a  pair  of  eutter-  are  -el  up  for  inillini:  tlio 
(dm-  of  rod-.  W  ith  the  mat  hine  >et  up  tlui-  pro\  i-ion  i.- 
ma<le  for  fat  itiii  four  rod-  at  on(  e  with  the  two  i  uttt  r-.  l>ut 
at  the  time  the  photoura|>h  wa-  taken  ihi-  lot  of  roil-  had 
heell  (ompleted  e\(  ept  for  the  two  -how  ii  in  plaei.  1u!U  e  the 
(Utter  on  tilt'  Kft  (nd  of  the  -|iiii(lle  i-  not  repre-etiti-d  in 
(  peration.  The  dejith  of  <  ut  alcnv'  the  edi.'e-  of  the  foririnir- 
will  averaLie  from  's  to  '  _•  in.  and  at  the  Iml'  eiid  it  run- 
up to  lUout  2 '  J  in.  for  a  -hort  distaiue.  The  « ult<-r  i- 
'lri\(n   at    22   rexolution-   per  minut(    whi(li   -jixe-   a   -urfa<  e 

.;|);'ed    of   '■()    feet    per    milUlte.        I  lie   rate   of    fei(|    i-    2    in.    ]'er 


■  *■"  t  '  Fig-   9 — Examples  of   Locomotive  Work    Done   with    Modern    Milling   Cutters 

inotivi-  -ide  rod-  and  other  large  memlKr-  of  -imilar  rKjuirc  minute.      Ilu-  fat  inu  of  tlu    -ide  of  the  hmI   i-  a»  i  omi.h-h«<l 

''^•■"'^-  ^^'''>  ''>^-  niillin-  (  utter  runnin-;  at  22  revolution-  pi  r  minute 

Ilu    (Utter   i-   22'  i-in.    long  over   all:    it    nua-uiv-    In',,  ;,,i,l  with  a  hvi\  of  1  '  _.   in.  per  minute.      The  depth  of  metal 

II.   in  diameter  antl  ha-   IJ   row-  of  in-erted  teeth  or  (Utter  reUK.ved  in  the  one  ,  ut  i>   \s  in.  for  eai  h  -idi- of  tlu    for-in" 


lug-  -taggcred  in  alternate  row-  and  numhering  174  plug-  in 
dl.  riu--e  plug-  are  of  Mushet  steel  in-erted  in  one  inch 
'iitles  hored   radially   in  an  a.\le  steel  tenter.      HiTe  tlu\    are 

t  in  to  a  depth  of  1  1  1()  in.  and  the  alternate  row-  are 
'  iggertfl   to  covtT   with   one   row  the  ga|>.-   left   hetween  the 

••th  of  the  next  row.     The  spiral  liiu'  along  whith  the  teith 


I  he  (uttir   lia-  a    .-^-in.    Iiore.  giving  -onie  (oiuepl'iii   .f  the 
dimeii-ion-   of  the  (arryiiiLr   and    -upportiiiL:   nu-mlir-. 

Sum  I      \l  II  l.I\(.   I  ifl  kAl  I(  IN-. 

Fig.    <J    -lums    -everal    »  hara(  teri-tie   j(»l.>   doiK-   with,    the-o 
millin-^  t  utter.-.     The  pidure  at  the  top  and  Kft  -how-  -(.me 


'■e  hxated  has  a  lead  of  \4n..^  in.,  the  eijuivalent  of  an  angle      work  l.eim:  tuii-hed  l.y  the  milling  (  utter  illu-trated  in  Via.  4. 
ith  the  a.xis  of  approximately    12   (leg.  The  joh  underwa\    i-  the  milling  of  the  i-due  of  a  front  -ide 

I  he  tutting  faie-  of  the  |»lug  teeth  are  milled  's-in.  ahead      rod  at  the  roun<led  reiir  eiul  where  the  forL'im:  i-  alM»ut  4  in. 
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deep  at  the  broadest  point  and  the  amount  of  metal  to  be 
removed  ranges  from  say  ^  to  ^8  in.  on  a  side.  The  cutter 
is  rotated  at  30  r.  p.  m.  giving  it  a  surface  speed  of  45  ft. 
per  minute  and  the  work  is  fed  at  about  2  in.  per  minute 
while  the  circular  end  is  being  milled,  the  rate  being  higher 
for  the  straight  portions  along  the  sides.  The  surface  is 
finished  in  the  one  cut. 

Another  job  of  connecting  rod  milling  is  shown  at  the 
right,  where  a  2-in.  shank  mill  is  seen  in  the  vertical 
spindle  miller  in  operation  in  the  opening  for  the  main  rod 
wedge.  This  mill  is  necessarily  of  slender  proportions 
owing  to  the  restricted  space  in  which  it  is  operated  and  it 
is  consequently  fed  at  a  slower  rate  than  that  maintained 
for  the  larger  cutter  iq  the  preceding  illustration.  This  slen- 
der mill,  however,  has  the  same  coarse  tooth  and  is  in  fact 
similar  to  the  two  shank  mills  seen  to  the  right  in  the  group 
in  Fig.  3.  The  depth  of  cut  through  the  rod  is  4  in.  and 
the  liberal  chip  space  between  teeth  is  of  especial  advantage. 
Aside  from  the  fact  that  the  form  of  tooth  made  this  possible 
it  gives  a  stronger  tool  and  permits  a  much  cleaner  cutting 
action  when  being  operated. 

Two  views  of  channelling  operations  in  locomotive  main 
rods  are  also  shown  in  Fig  9.  Here  a  7-in.  side  cutter  is 
used  on  the  horizontal  miller,  the  cutting  having  a  face  of 
2  in.  and  two  cuts  being  taken  from  end  to  end  to  bring  the 
channel  to  desired  width.  Each  cut  is  made  full  depth.  The 
length  of  the  cut  is  about  65-in.  and  the  depth  to  which  the 
cutter  is  sunk  in  milling  the  channel  is  1)4  in.  With  this 
deep  cut  a  feed  of  nearly  2  in.  per  minute  is  maintained 
and  the  time  for  each  of  the  two  parallel  cuts  to  form  the 
channel  is  a  little  less  than  40  minutes.  The  cutter  arbor 
is  driven  at  50  r.  p.  m.,  giving  a  cutter  surface  speed  of 
approximately  85   ft.  per  minute. 

With  all  of  the  operations  illustrated  in  this  article  a 
liberal  supply  of  lubricants  is  provided  for  the  cutter  and 
the  work. 


the  force  is  transmitted  from  the  spindle  to  the  drill  through 
the  collar.  The  dimensions  shown  in  the  accompanying 
sketch  are  those  used  for  collars  to  fit  tools  having  a  No. 
4  Morse  taper  shank. 


NOVEL  METHOD  OF  DRIVING  DRILLS 

In  the  drawing  below  is  shown  a  method  of  driving  large 
drills,  reamers,  etc.,  to  relieve  the  stresses  on  the  tang  of  the 
tool,  which  is  used  in  the  West  Burlington  (Iowa)  shops 
of  the  Chicago,  Burlington  &  Quincy.  The  spindle  of  the 
drill  press  has  a  keyway  at  the  lower  end  in  line  with  the 
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Collar  Used  for  Driving   Large   Drills 

socket  for  the  tang.  The  tool  to  be  used  in  the  drill  press 
is  squared  just  below  the  shank  with  two  sides  parallel  with 
the  tang.  A  collar  is  made  to  fit  over  this  square,  with  lugs 
on  the  upper  side  to  match  the  keyway  in  the  spindle.   Thus 


JIG  FOR  MACHINING  NUTS 

BY  J.  LEE 

Shop  Engineer,  Canadian  Pacific,  Winnipeg,  Man, 

The  jig  illustrated  is  for  use  on  lathes  in  facing  and  ma- 
chining nuts  and  similar  threaded  work,  such  as  wrist  pin 
nuts,  knuckle  pin  nuts,  grease  plugs,  etc.  It  consists 
primarily  of  a  fitting  B  which  is  made  up  in  various  sizes 
to  suit  the  nuts  which  are  to  be  made.  This  fitting  is 
threaded  on  the  left  hand  end  to  suit  the  adapter  A  which 
screws  on  the  lathe  spindle.  The  right  hand  end  of  B  is 
bored  and  slotted  to  receive  the  tapered  spindle  C  and  the 
taper  key  D. 

In  operation  the  adapter  A  is  screwed  on  the  lathe  spindle 
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Method  for  Facing   Nuts. 

and  the  fitting  B  screwed  into  the  adapter.  The  nut  is  then 
turned  on  to  B  by  hand.  The  spindle  C  is  inserted  and  the 
tailstock  center  is  used  to  force  it  into  B.  This  opens  the 
four  slots  in  B,  thereby  tightening  the  nut  firmly  in  place. 
After  the  nut  has  been  faced  down  or  machined  to  the  thick- 
ness required,  the  tail  center  may  be  backed  out  and  the 
taper  key  D  is  used  to  withdraw  the  spindle,  a  tapered  slot 
in  C  being  provided  for  this  purpose.  This  jig  will  be  found 
a  material  time  saver  where  there  are  many  nuts  to  be 
machined  or  thinned  down. 


A  New  Type  of  Gear-Box  Construction. — In  a  per- 
manent mesh  change  speed  gear-box  invented  in  England, 
each  pair  of  gea^s  is  provided  with  a  spring  operated  clutch 
which  tends  to  keep  it  in  operation,  but,  by  a  system  of  levers, 
all  clutches  but  the  one  selected  are  held  out  of  contact  at  a 
time. — The  Engineer,  London. 

The  Wage  Increase. — Take  the  first  three  numbers  of 
your  1917  automobile  license  and  add  it  to  the  size  of  your 
shoes,  then  subtract  the  number  of  buttons  missing  from 
your  last  summer's  suit  and  divide  by  the  size  of  your  collar. 
Add  to  this  the  total  amount  of  your  unpaid  taxes  and 
laundr>-  bills  and  divide  by  eighty  per  cent  of  your  telephone 
number.  Next  add  the  combined  weight  of  your  family  plus 
your  serial  number  in  the  draft  and  divide  by  the  total  num- 
ber of  speeches  that  Mr.  McAdoo  has  made  on  the  increase 
for  railroad  employees.  The  result  will  be  the  amount  of 
increase  in  rate  of  pay  that  you  may  expect. — The  M.  K.  &• 
T.  Employees  Magazine. 
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SHOPMEN'S  Wages  Are  Increased 

The   Gar   Department   Men   Receive   a    Minimum 
Hourly  Wage  of  58  Gents;  Locomotive  Men  68  Cents 


THE  full  text  of  Supplement  No.  4  to  General  Order  No. 
27  provides  for  increases  to  shopmen  of  nearly  all 
classes,  but  a  further  increase  is  expected  for  some  of 
the  higher  skilled  trades  which  have  hitherto  enjoyed  a  dif- 
ferential, such  as  pattern  makers,  passenger  car  repair  men, 
o.xy-acetylene,  thermit  and  electric  welding,  car  repair  work, 
etc.  These  trades  have  requested  a  further  hearing  and  their 
case  will  be  taken  up  before  the  Board  of  Railroad  Wages 
and  Working  Conditions. 

The  full  text  of  Supplement  No.  4  follows: 

In  the  matter  of  wages,  hours,  and  other  conditions  of  employment  of 
employees  in  the  mechanical  departments  (specified  herein)  of  the  rail- 
roads under  Federal  control  it  is  hereby  ordered: 

Article  1. — Classification  of  Employees. 

Section  1. — Machinists. —  Kmnloyees  skilled  in  the  laying  out,  fitting, 
adjusting,  shaping,  borinp,  slotting,  milling,  and  grinding  of  metals  used  in 
building,  assembling,  maintaining,  dismantling,  and  installing  locomotives 
and  engines  (operated  by  steam  or  other  power),  pumps,  cranes,  hoists, 
elevators,  pneumatic  and  hydraulic  tools  and  machinery,  scale  building, 
shafting  and  other  shop  machinery;  ratchet  and  other  skilled  drilling  and 
reaming,  tool  and  die  making,  tool  grinding  and  machine  grinding,  axle, 
wheel  and  tire  turning  and  boring;  engine  inspecting;  air  equipment, 
lubricator  and  injector  work;  removing,  replacing,  grinding,  bolting  and 
breaking  of  all  joints  on  superheaters,  oxy-acetylene,  thermit  and  electric 
welding  on  work  generally  recognized  as  machinists'  work:  the  operation 
of  all  machines  used  in  such  work,  including  drill  presses  and  bolt  threaders 
using  a  facing,  boring  or  turning  head  or  milling  apparatus,  and  all  other 
work    generally    recognized    as    machinists'    work. 

1-A. — Machinist  apf^rcntices. — Include  regular  and  helper  apprentices 
in    connection    with    the    above    work. 

1-15. — Machinist  helpers. — Employees  assigned  to  help  machinists  and 
apprentices.  Operators  of  all  drill  presses  and  bolt  threaders  not  equipped 
with  a  facing,  boring  or  turning  head  or  milling  apparatus,  bolt  pointing 
and  centering  machines,  wheel  presses,  bolt  threaders,  nut  tappers  and 
facers;  cranesmen  helpers,  tool-room  attendants,  machinery  oilers,  box 
packers  and  oilers;  the  applying  of  couplings  between  engines  and  tenders, 
locomotive  tender  and  draft  rigging  work,  except  when  performed  by 
carintn. 

.Seciion  2. — Boilermakers. — Employees  skilled  in  laying  out,  cutting 
apart,  building  or  repairing  boilers,  tanks  and  drums,  inspecting,  patching, 
riveting,  chipping,  caulking,  flanging  and  flue  work;  building,  repairing, 
removing  .and  applying  steel  cabs  and  running  boards;  laying  out  and 
fitting  uj)  any  sheet  iron  or  sheet  steel  work  made  of  16  gage  or  heavier, 
including  fronts  and  doors;  grale  and  grate  rigging,  ash  pans,  front  end 
netting  and  diaphragm  work;  engine  tender  steel  underframe  and  steel 
tender  truck  frames,  except  where  other  mechanics  fferform  this  work; 
removing  and  applying  all  stay  bolts,  radials,  flexible  caps,  sleeves,  crown 
bolts,  stay  rods  and  braces  in  boilers,  tanks  and  drums,  applying  and  re- 
moving arch  pipes;  operating  punches  and  shears  for  shaping  and  forming, 
pneumatic  stay  bolt  breakers,  air  rams  and  hammers;  bull,  jam  and  yoke 
riveters;  boilermakers'  work  in  connection  with  the  building  and  repairing 
of  steam  shovels,  derricks,  booms,  housings,  circles  and  coal  buggies;  eye 
beam,  channel  iron,  angle  iron  and  tee  iron  work;  all  drilling,  cutting 
and  tapping,  and  operating  rolls  in  connection  with  boilermakers"  work; 
oxy-acetylene,  thermit  and  electric  welding,  on  work  generally  recognized 
as  boilermakers'  work;  and  all  other  work  generally  recognized  as  boiler- 
makers' work. 

2-A. — Boilermaker  apprentices. — Include  regular  and  helper  apprentices 
in   connection   with   the  above. 

2-1?. — Boilermaker  helpers. — Employees  assigned  to  help  boilermakers  and 
their  apprentices.  Operators  of  drill  presses  and  bolt  cutters  in  the 
hoilcr  shop,  punch  and  shear  operators  (cutting  only  bar  stock  and  scrap). 

Section  3. — Blacksmiths. — Employees  skilled  in  welding,  forging,  shap- 
ing, and  bending  of  metal;  tool  dressing  and  tempering;  spring  making, 
tempering,  and  repairing;  potashing,  case  and  bichloride  hardening;  flue 
welding  under  blacksmith  foreman;  or)erating  furnaces,  bulldozers,  forging 
machines,  drop-forging  machines,  bolt  machines  and  Bradley  hammers; 
hammersmiths,  drop  hanunermen,  trimmers,  rolling  mill  operators:  operat- 
ing punches  and  shears  doing  shaping  and  forming  in  connection  with 
blacksmiths'  work;  oxy-acetylene,  thermit  and  electric  welding  on  work 
generally  recognized  as  blacksmiths'  work,  and  all  other  work  generally 
recognized    as    blacksmiths'    work. 

S-A.—Blacksmith  apprentices. — Include  regular  and  helper  apprentices  in 
connection   with   the   above. 

3-B. — Blacksmith  helpers. — Employees  assigned  to  helping  blacksmiths 
and  apprentices;  heaters,  hammer  operators,  machine  helpers,  drill  press 
and  bolt-cutter  operators,  punch  and  shear  operators  (cutting  only  bar 
stock  and   scrap),   in   connection   with   blacksmiths'   work. 

Section  4. — Sheet-metal  workers. — Sheet-metal  workers  shall  include 
tinners,  coppersmiths  and  pipe  fitters  employed  in  shop  yards  and  build- 
ings and  on  passenger  coaches  and  engines  of  all  kinds,  skilled  in  the 
building,  erecting,  assembling,  installing,  dismantling  and  maintaining  parts 
made  of  sheet  copper,  brass,  tin,  zinc,  white  metal,  lead  and  black  planished 


and  pickeled  iron  of  less  than  16  gage,  including  brazing,  soldering,  tinning, 
leading  and  babbitting;  the  bending,  fitting,  cutting,  threading,  brazing, 
connecting  and  disconnecting  of  air,  water,  gas,  oil  and  steam  pipes; 
the  operation  of  babbitt  fires  and  pipe-threading  machines;  oxy-acetylene, 
thermit  and  electric  welding  on  work  generally  recognized  as  sheet  meUl- 
workers'  work,  and  all  other  work  generally  recognized  as  sheet-metal 
workers'    work. 

4-A. — Sheet  metal  worker  apprentices. — Include  regular  and  helper  ap- 
prentices  in    connection   with    the   above. 

4-B. — Sheet  metal  worker  helpers. — Employees  regularly  assigned  as  help 
ers  to  assist  sheet  metal  workers  and  apprentices. 

Section  S. — Electrical  uorkers,  Arst  class. — Employees  skilled  in  re- 
pairing, rebuilding,  installing,  inspecting  and  maintaining  the  electric 
wiring  of  generators,  switchboards,  motors  and  controls,  rheostats  and 
control,  static  and  rotaiy  transformers,  motor  generators,  electric  head 
lights  and  headlight  generators;  electric  welding  machines,  storage  batteries 
and  axle  lighting  equipment;  pole  lines  and  supports  for  service  wires 
and  cables,  catenary  and  monorail  conductors  and  feed  wires,  overhead 
and  underground  winding  armatures,  fields,  magnet  coils,  rotors,  stators, 
transformers  and  starting  compensators;  all  outside  and  inside  wiring  in 
shops,  yards,  and  on  steam  and  electric  locomotives,  passenger  train 
and  motor  cars,  and  include  wiremen,  armature  winders,  switchboard 
operators,  generator  attendants,  motor  attendants,  substation  attendants, 
electric  crane  operators  for  cranes  of  40  tons  capacity  or  over;  cable 
splicers,  linemen  and  groundmen,  signalmen  and  signal  maintainers.  where 
handling  wires  and  apparatus  carrying  240  volts  or  over,  or  in  dens; 
traffic  zones,  and  all  other  work  properly  recognized  as  first-class  electrical 
workers'  work. 

5-A. — Electrical  uorkers,  second  class. — Operators  of  electric  cranes  of 
less  than  40  tons  capacity;  linemen  and  groundmen,  signalmen  and  signal 
maintainers,  where  handling  wires  and  apparatus  carrying  less  than  240 
volts,  and  in  normal  traffic  zones,  and  all  other  work  properly  recognired 
as  second-class  electrical  workers'   work. 

S-B. — Electrical  worker  apprentices. — Include  regular  and  helf>er  appren- 
tices in  connection  with  the  above. 

5-C. — Electrical  u'orker  helpers. — Employees  regularly  assigned  as  helpers 
to  assist  electrical  workers  and  apprentices,  including  electric  lamp  trimmers 
who   do   no   mechanical   work. 

Section  6. — Carmen. — Employees  skilled  in  the  building,  maintaining, 
dismantling,  painting,  upholstering,  and  inspecting  of  all  passenger  and 
freight  train  cars,  both  wood  and  steel;  planing  mill,  cabinet  and  bench  car- 
penter work,  pattern  and  flask  making,  and  all  other  carpenter  work  in  shop 
and  yards;  carmen's  work  in  building  and  repairing  motor  cars,  lever  cars, 
hand  cars,  and  station  trucks;  building,  repairing,  removing,  and  a]>plying 
locomotive  cabs,  pilots,  pilot  beams,  running  boards,  foot  and  headlight 
boards,  tender  frames  and  trucks;  pipe  and  insi)ection  work  in  con- 
nection with  air-brake  equipment  on  freight  cars;  applying  patented  metal 
roofing;  repairing  steam-heat  hose  for  locomotives  and  cars;  operating 
punches  and  shears  doing  shaping  and  forming,  hand  forges  and  heating 
torches,  in  connection  with  carmen's  work;  painting,  varnishing,  surfacing, 
lettering,  decorating,  cutting  of  stencils  and  removing  paint:  all  othei 
work  generally  recognized  as  painters'  work  under  the  supervision 
of  the  locomotive  and  car  departments;  joint  car  inspectors,  car  inspectors, 
safety  appliance,  and  train-car  repairers,  wrecking  derrick  engineers,  and 
wheel-record  keepers;  oxy-acetylene,  thermit,  and  electric  welding  on 
work  generally  recognized  as  carmen's  work,  and  all  other  work  generally 
recognized  as  carmen's   work. 

6-A. — Carmen  apprentices. — Include  regular  and  helper  apprentices  in 
connection   with   the  above. 

6-B. — Carmen  helpers. — Employees  regularly  assigned  to  help  carmen  and 
apprentices;  car  oilers  and  packers,  mateiial  carriers,  and  rivet  heaters; 
operators  of  bolt  threaders,  nut  tappers,  drill-presses,  and  punch  and  slieai 
operators    (cutting   only   bar   stock    and    scrap). 

Section   7. — Moidcrs. — Include  molders,  cupola  tenders,  and  core  makers. 

"-A. — Mnlder  apprentices. — Include  regtilar  and  helper  apprentices  in 
connection    with   the  above. 

7-B. — Moldcr  helpers. — Employees  regularly  assigned  to  help  nioldci.', 
cupola   tenders,   core   makers  and   their  apprentices. 

Article    II — Rates   and   Method  of   Application. 

Section  1.  For  the  above  classes  of  employees  (except  carmen,  second- 
class  electrical  workers,  and  all  apprentices  and  helpers),  who  have  had 
four  or  more  years'  experience  and  who  were  on  January  1,  1918,  receiv- 
ing less  than  ,S5  cents  per  hour,  establish  basic  minimum  rate  of  55  cents 
per  hour,  and  to  this  basic  minimum  rate  and  all  other  hourly  rates  of 
55  cents  per  hour  and  above,  in  eflFect  as  of  January  1,  1918.  add  13 
cents  per  hour,   establishing  a  minimum   rate  of  68  cents  per  hour. 

Section  1-A.  I"or  carmen  and  second-class  electrical  workers  who  have 
had  four  or  more  years'  experience  and  who  were  on  .Tanuary  1,  1918. 
receiving  less  than  45  cents  per  hour,  establish  a  basic  minimum  rate  of 
45  cents  per  hour,  and  to  this  minimum  basic  rate  and  all  other  hourly 
rates  of  45  cents  and  above,  in  effect  as  of  January  1,  1918,  add  13  cents 
per   hour,   establishing   a   minimum    rate   of    58   cents   per   hour. 

Section  1-B.  Rales  of  compensation  exceeding  the  minimum  rates  estab- 
lished herein  to  be  preserved;  the  entering  of  employees  in  the  service 
or  the  changing  of  their  classification  or  work  shall  not  operate  to  establish 
a   less   favorable   rate   or   condition   of   employment   than   herein   established. 

Section  1-C.  The  Director  General  recognizes  that  the  minimum  rates 
established  herein  may  be  exceeded  in  the  case  of  men  of  exceptional  skill. 
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wlio  are  doitiK  special  high-grade  work,  which  has  heretofore  enjoyed  a 
dilTiTential.  Such  cases  would  include  pattern  makers,  passenger  car 
repair  men,  oxy-acetylene,  thermit,  and  electric  welding  in  car  repair 
work,  etc.,  and  should  be  presented  to  the  I'oard  of  Railroad  Wages  and 
Working  Conditions  for  recommenilation  as  provided  in  General  Order 
No.  27. 

Section  2.  The  above  classes  of  employees  (except  carmen,  second-class 
electrical  workers,  and  all  apprentices  and  helpers)  who  have  had  less  than 
four   years'   exijerience   in   the   work   of   their   trade   will   be   paid    as    follows: 

(i»)     One   year's  experience  or   less,   50  cents  per   hour. 

(b)  Over  one  year  and  under  two  years'  experience,  53  cents  per  hour. 

(c)  Over  two  years'  and  under  three  years'  experience,  57  cents  per 
hour. 

(rf)  Over  three  years'  and  under  four  years'  experience,  62  cents  per 
hour. 

Section  2-.\.  Carmen  and  second-class  electrical  workers  who  have  had 
less  than  four  years'  experience  in  tlie  work  of  theit  trade  will  be  paid 
as  follows: 

(a)      One  year's  experience   or  less,   48^    cents  per  hour. 

(6)     Over  one  year  .ind  under  two  years'  experience,  SOj^i  cents  per  hour. 

(<•)  Over  two  years'  and  under  three  years'  experience,  52}^  cents  per 
hour. 

(d)  Over  three  years'  and  under  four  years'  experience,  54}4  cents  per 
hour. 

Sectio.s  2-R.  At  the  expiration  of  the  four-year-period  the  employees 
mentioned  in  section  2  and  section  2-A  shall  receive  the  respective  minimum 
of  their  craft. 

Article  HI. 

Section  1.  Regular  apprentices  between  the  ages  of  16  and  21,  en- 
gaKing  to  serve  a  four-year  apprenticeship,  shall  be  paid  as  follows: 
Starting-out  rate  and  for  the  first  six  months,  25  cents  per  hour,  with  an 
increase  of  2'/i  cents  per  hour  for  each  six  months  thereafter  up  to  and 
including  the  first  three  years;  5  cents  per  hour  increase  for  the  first  six 
months  of  the  fourth  vear  and  Vyi  cents  per  hour  for  the  last  six  months 
of  the  fourth  year. 

Section  1-.\.  If  retained  in  the  service  after  the  expiration  of  their 
apprenticeship,  apprentices  in  the  respective  trades  shall  receive  not  less 
than  the  minimum   rate  established   for  their  craft. 

-Section  2.  Helpers  in  the  basic  trades  herein  si>ecified  will  be  paid  45 
cents  per  hour. 

Sectuin  3.  Helper  apprentices  will  receive  the  minimum  helj)er  rate 
for  the  first  six  months,  with  an  increase  of  2  cents  per  hour  for  every 
six  months  thereafter  until  they  have   served   tliree  years. 

Sectio.n  3-.\.  Fifty  per  cent  of  the  apprentices  may  consist  of  helpers 
who  have  had  not  less  than  two  consecutive  years'  experience  in  their 
respective  trades  in  the  shop  on  the  division  where  advanced.  In  the  ma- 
chinist, sheet  metal  worker,  electric  and  molder  trades  the  age  limit  for 
advancement  will  be  25  years;  in  tlie  boilermakcr,  blacksmith,  and  carmen 
trades   .'0    years. 

Skction  4.  In  the  locomotive  and  car  departments  gang  foremen  or 
leaders  and  all  men  in  minor  supervisory  capacity  and  paid  on  an  hourly 
basis  will  receive  5  cents  per  hoi-.r  above  the  rates  provided  for  their 
respective   crafts. 

Section  "5.  The  supervisory  torces  of  the  locomotive  and  car  depart- 
ments, i)aid  on  a  monthly  basis  and  exercising  supervision  over  the 
skilled  crafts,  will  be  paid  an  increase  of  $-K)  per  month  in  addition  to 
the  monthly  rate  as  of  January  1,  1918,  with  a  minimum  of  $155  per 
manth  and  a   maximimi   of  $250  per  month. 

Article  IV. — Ceneral  Application. 

Section  1.  Each  lailroad  will  in  payments  to  employees  on  and  after 
July   1.    1918,   include   these   increases  therein. 

Section  1-.\.  The  increases  in  wages  and  the  rates  established  herein 
shall  be  effective  as  of  January  1,  1918,  and  are  to  be  paid  according  to 
the  time  served  to  all  who  were  then  in  the  railroad  service,  or  who  have 
come  into  such  service  since,  and  remained  therein.  .\  proper  ratable 
amount  shall  also  be  paid  to  those  who  for  any  reason  since  January  1, 
1918,  have  been  dismissed  from  the  service,  but  shall  not  be  paid  to  those 
who  have  left  it  voluntarily.  Men  who  have  left  the  railroad  service  to 
enter  the  military  service  of  the  .\rmy  or  Navy  shall  be  entitled  to  the 
pro  rata  increase  accruing  on  their  wages  up  to  the  time  they  left,  and 
the  same  rule  shall  apply  to  those  who  have  been  transferred  from  one 
branch    of   the   railroad   service,   or   from   one   road,   to  another. 

Section  2.  The  hourly  rates  named  herein  are  for  an  eight-hour  day, 
and  one  and  one-half  time  will  be  paid  for  all  overtime,  including  Sundays 
and  the  following  holidays:  New  Year's  Hay,  Washington's  ISirthday, 
Decoration  Day,   l-'onrth   of  July.   Labor   Day,  Thanksgiving,  and  Christmas. 

Section  3.  While  the  specific  rates  per  hour  named  herein  will  be 
retroactive  to  January  1.  1918.  the  special  overtime  provisions  established 
in  section  2  of  this  article  will  be  effective  as  of  .\ugust  1,  1918,  with  the 
provision  that  in  computing  overtime  to  determine  back  pay  to  January 
t,  1918.  overtime  will  be  i>aid  at  a  (iro  rata  rate  for  all  overtime  worked 
in  excess  of  the  liours  constituting  the  recognized  day  or  night  shift, 
except  where  higher  overtime  rate  basis  exists,  or  has  been  applied,  in 
wh'ch  event  the  more  favora'ole  condition  shall  be  the  basis  of  computing 
back   pay  accruing   irom  this   order. 

Section  4.  Employees,  .  except  monthly  salaried  employees,  coming 
within  the  scope  of  thi's  order,  sent  out  on  the  road  for  emergency  service, 
shall  receive  continuous  time  from  the  time  called  until  their  return  as 
follows:  (Overtime  rates  for  all  overtime  hours  whether  working,  waiting, 
or  traveling,  and  straight  time  for  the  recognized  straight  time  hours  at 
home  stations,  whether  working,  waiting,  or  traveling,  except  that  after 
the  tirst  24  hours,  if  the  work  is  completed  or  they  are  relieved  for  5 
hours  or  more,  such  time  shall  not  be  paid  for,  provided  that  in  no  case 
bhall  an  emjiloyee  be  paid  for  less  than  8  hours  on  week  days  and  8 
hours  at  one  and  one-half  time  for  Sundays  and  holidays  for  each 
calendar  d:iy.  W'liere  m:  ;i!s  and  lodjaing  are  not  provide*!  by  the  railroad 
an  allowance  «ii'  be  made   for  each   meal  or  lodging.      Employees   will   receive 


allowance  for  expenses  not  later  than  the  time  when  they  are  paid  for 
the  service  rendeied. 

Section  5.  Employees  specified  herein  when  sent  from  home  point  to 
temporarily  fill  vacancy  or  perform  work  at  outside  division  points,  will 
be  paid  straight  time  and  overtime  rates  as  i>er  shop  rules,  including  going 
and  return  trip,  in  addition  to  which  they  will  be  paid  pro  rata  at  th-. 
rate  of  $2  per  day  for  meals  and  lodging. 

Section  6.  Carmen  stationed  at  points  requiring  only  one  employee 
on  day  shift  or  night  shift,  or  day  and  night  shifts,  shall  be  paid  eight 
hours  at  not  less   than  the  hourly  rate  provided  herein. 

Section  7.  Mechanics  now  regularly  assigned  to  perform  road  work 
and  paid  on  a  monthly  basis  shall  be  paid  for  eight  hours  at  not  less  than 
the  hourly  rate   prt>vided  herein. 

Section  8.  Employees  on  a  piecework  basis  shall  receive  not  less  than 
the  minimum  rate  per  hour  awarded  to  the  hourly  workers,  including  time 
and  one-half  for  overtime,  as  hereinbefore  provided;  otherwise  piecework 
rates  provided  in  General   Order   No.   27  shall  apply. 

Section  9.  Tlie  application  of  this  order  shall  not,  in  any  case,  operate 
to  establish  a  less  favorable  wage  rate  than  in  effect  January  1,  1918. 

Article  V. — Payments   for  Back  Time. 

Section  1.  As  promptly  as  possible  the  amount  due  in  back  pay  frDm 
January  1,  1918,  in  accordance  with  the  provisions  of  this  order,  will  be 
computed  and  payment  made  to  the  employees,  separately  from  the 
regular  monthly  payments,  so  that  employees  will  know  the  exact  amount 
of  these  back  payments. 

Section  2.  Recognizing  tlie  clerical  work  necessary  to  make  these 
computations  for  back  pay,  and  the  probable  delay  before  the  entire 
period  can  be  covered,  each  month,  beginning  with  January,  shall  be 
computed  as  soon  as  practicable,  and,  as  soon  as  completed,  paymenti 
will  be  made. 

Article  \T. — Interpretation  of  this  Order. 

Section  1.  Railway  Board  of  .\djustment  No.  2  is  authorized  by 
Article  IX  of  General  Order  No.   27  to  perform  the  following  duty: 

"Wages  and  hours,  when  fixed  by  the  Director  General,  shall  be  in- 
corporated into  existing  agreements  on  the  several  railroads,  and  should 
differences  arise  between  the  managements  and  the  employees  of  any  of 
the  railroads  as  to  such  incorporation,  such  questions  of  difference  shall 
be  decided  by  the  Railway  Board  of  Adjustment  No.  2  when  properly 
presented,   subject  always  to   review  by  the   Director  General." 

Section  2.  In  addition  to  the  foregoing  other  i|uestions  arising  as  to  the 
intent  or  application  of  this  order  in  resjiect  to  the  classes  of  employees 
withiti  the  scope  of  the  Railway  Board  of  .Adjustment  No.  2  shall  be 
submitted  to  such  board,  which  board  shall  investigate  and  report  its 
recommendations   to  the   Director   General. 

Section  3.  All  rates  applied  under  this  order  shall  be  filed  by  the 
Regional  Directors  with  the  Board  of  Railroad  Wages  and  Working 
Conditions. 

Section  4.  The  rates,  increases,  and  other  conditions  of  employment 
herein  established  for  the  classes  of  employees  herein  specified  shall  super 
sede  the  rates,  increases  and  other  conditions  established  by  General 
Order  27,   except   as  provided  in   section   8.   .Article   IV. 

STATEMENT  BY  MR.   MC  ADOO 

The  concluding  section  of  the  supplement  is  a  statement 
by  Mr.  McAdoo  reading  as  follows: 

In  reaching  the  conclusions  upon  which  this  order  is 
based,  I  have  been  keenly  conscious  not  alone  of  the  inter- 
ests of  the  large  number  of  railway  employees  who  are 
greatly  benefited  thereby,  but  also  of  my  solemn  duty  to  the 
American  people  to  see  to  it  that  the  trust  they  have  com- 
mitted to  me  is  discharged  faithfully,  with  justice  to  them 
as  well  as  to  the  railroad  employees  concerned.  No  right 
decision  can  be  made  which  considers  only  the  demands  and 
interests  of  any  class  of  men  apart  from  the  paramount  in- 
terest of  the  public  and  the  supreme  necessity  of  winning 
this  war. 

Now  that  the  decision  has  been  made,  the  American  people, 
whose  servants  we  are,  expect  every  railroad  employee  to 
devote  himself  with  new  energy  to  his  work,  and  by  faithful 
and  efficient  service,  to  justify  the  large  increases  of  pay  and 
the  improvement  in  working  conditions  hereby  granted.  The 
American  people  have  a  right  to  expect  this  and  they  will 
be  content  with  nothing  less. 

It  is  of  the  utmost  importance  that  motive  power  and  cars 
shall  be  kept  in  repair  and  that  the  output  of  railroad  shops 
throughout  the  country  shall  be  greatly  increased  in  the 
future.  Unless  this  is  done,  the  railroads  can  not  efficiently 
perform  the  increased  duties  imposed  upon  them  by  the  war, 
and  the  fighting  power  of  our  armies  in  France  and  of  our 
navies  on  the  high  seas  will  be  seriously  impaired. 

I  am  proud  of  the  loyal  service  the  great  body  of  railroad 
men  throughout  the  country  have  rendered  to  their  Govern- 
ment since  the  railroads  have  come  under  Federal  control. 
It  is  a  genuine  pleasure  to  make  this  acknowledgment,  but  I 
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should  not  fail  to  say  at  the  same  time  that  there  are  instances 
where  agitations  and  disturbances  in  some  of  the  locomotive 
and  car  shops  have  been  extremely  hurtful  to  the  country. 
The  loyal  and  patriotic  employees,  who  constitute  the  great 
majority  of  the  army  of  railroad  workers,  have  not  yielded, 
be  it  said  to  their  credit  and  honor,  to  these  disturbances. 
But  the  few  who  have,  have  done  their  country  a  grievous 
injur)-  by  impairing  the  efficiency  and  reducing  the  output  of 
the  shops  where  these  disturbances  have  occurred. 

The  loyal  and  patriotic  employees  can  render  a  new  and 
powerful  service  to  their  country  by  using  their  influence  to 
expose  any  who  may  become  slackers  in  their  work,  by  co- 
operating with  their  officers  in  the  enforcement  of  discipline, 
and  by  increasing,  to  the  utmost  limit  of  their  capacity,  the 
output  of  locomotives  and  cars  which  are  so  essential  to  the 
efficient  operation  of  the  railroads  of  the  countn,-  and  to  the 
success  of  our  armies  in  the  field.  I  know  I  can  count  on 
the  patriotism  and  devotion  to  duty  of  every  true  American 
engaged  in  the  railway  service  of  the  United  States. 

SHOP  MEN  S.\TISFn:D  WITH  RECENT  INCREASE 

Reports  received  by  officers  of  the  Railroad  Administra- 
tion are  to  the  effect  that  officers  and  men  alike  are  well 
satisfied  with  the  increases  in  pay  to  shopmen  announced  in 
Supplement  No.  4  to  General  Order  No.  27.  Mechanical 
officers  in  different  parts  of  the  country  who  have  been  heard 
from  say  that  many  skilled  men  who  had  left  them  to  go  into 
other  work  have  begun  to  return  to  their  railroad  jobs  and 
some  say  that  the  advance  wages  are  proving  sufficient  to 
attract  also  skilled  mechanics  new  to  railway  work.  In  fact, 
on  most  railroads  there  are  more  mechanical  department  em- 
ployees on  the  payrolls  now,  in  both  the  car  and  the  locomo- 
tive departments,  than  there  were  at  this  time  last  year. 

.\fen  Jointly  Employed. — In  circular  letter  No.  355  the 
southern  director  draws  attention  to  the  fact  that  in  the  case 
of  men  jointly  employed  by  several  railroads,  some  of  which 
are  under  government  control  and  others  which  are  not  under 
government  control,  the  increases  in  pay  under  General  Order 
No.  27  will  apply,  even  though  in  some  instances  the  actual 
pav  check  may  be  issued  by  the  railroad  not  under  government 

control. 

Compensation  for  Sub-Foreman.  —  The  eastern  regional 
director  has  issued  the  following:  The  following  letter  from 
C.  R.  Gray,  director.  Division  of  Operation,  dated  Wash- 
ington, August  15,  1918,  is  quoted  for  your  information  and 
guidance: 

Supplement  No.  4  to  General  Order  Xo.  27  provides  that  sub-foremen  in 
the  n-.echanical  department,  such  as  gang  lea<krs  and  leading  workmen,  shall 
be  paid  5  cents  per  hour  more  than  the  craft  which   they  are  supervising. 

Our  attention  has  been  called  to  the  fact  that  this  creates  inequalities 
between  certain  railroads  on  account  of  some  of  these  sub-foremen  having 
been  heretofore  paid  on  a  monthly  basis. 

In  order  to  preserve  uniformity  you  ma/  authorize  Federal  and  general 
managers  to  place  all  of  these  men  on  an  hourly  basis. 


THE  COST  OF  OXY-AGETYLENE 
WELDING 

In  discussing  the  paper  on  electric  arc  and  oxy-acetylene 
welding  read  by  A.  F.  Zoebrest  before  the  Niagara  Frontier 
Car  Men's  Association,  Neil  Marple  of  the  Michigan  Cen- 
tral quoted  the  following  figures  as  the  cost  per  cubic  inch  of 
welding  by  the  oxy-acetylene  process. 

Sire  of  Amount  Amount  Amount  of 

weld  in  of  gas  of  oxygen  welding   ,  . .  ^     .  ,      t    t,  ,  x^f^l 

cu  in  consumed  consumed  metals  used  Material  I.abor  lotai 

1.3125  15  1b.  2O0Ib.  VA\h.           $0.88  $0.49  $1.37 

3.7S  501b.  3501b.  2      lb.             2.29  .84  3.13 

2.812  301b.  2601b.  2';llb.             1.49  ./O  2.19 

2.32  32  1b.  265  1b.  2?i  lb.              1.61  .91  2.52 

1.265  201b  200  Ih.  1  V<  lb.              1.03  .42  1.45 


Acetylene   3   cents   per   lb.,   average   250   lb.   per   tank. 
OxvRen   14  cents  per  cwt.,   average   1,800  Ih.   per  tank. 
We'lriing  metal   10  cents  per  11).     Tabor  42  cents  per  hour. 

The  average  cost  per  cubic  inch  as  shown  by  the  above 
quotations  is,  approximately,  $1.00  per  cubic  inch. 


A  METHOD  OF  REGULATING  SHOP 

OUTPUT 

BY  E.  T.  SPIDY 

Did  you  ever  hear  this  said  in  a  railroad  shop :  "Well,  one 
thing  is  sure,  if  we  were  in  a  manufacturing  lousiness  we 
couldn't  afford  to  do  it  this  way.'"  The  writer,  who  has  put 
in  fourteen  years  in  railroad  shops  and  who  now  is  actively 
engaged  in  an  industrial  shop,  Ijelieves  that  this  thought 
is  only  too  common,  and  in  consequence  many  manufactur- 
ing shop  methods  are  not  considered  as  practical  to  the  rail- 
roadmen and  in  consequence  get  little  or  no  consideration. 

Railroad  shops  are  simply  a  series  of  manufacturing  shops 
where  the  quantity  handled  at  one  time  is  in  some  depart- 
ments small  and  in  others  it  is  large.  This  point  does  not 
constitute  a  difference  with  manufacturers  as  many  think. 
The  difference  lies  in  the  fact  that  a  railroad  shop  often 
does  not  know  what  it  has  to  do  until  the  job  is  right  in  the 
shop,  whereas  the  manufacturer  usually  knows  all  the  work 
that  has  to  be  done  when  he  gets  an  order. 

If,  however,  the  railroad  reader  will  think  of  the  follow- 
ing as  being  apj)lied  to  his  shop  and  consider  the  man  that 
he  delivers  his  work  to  as  his  customer,  he  will  realize  that 
there  is  a  mighty  close  relationship  Ijetween  his  own  methods 
and  whatever  he  considers  manufacturing  methods,  and 
though  no  two  applications  of  a  principle  are  alike,  it  may 
throw  a  light  on  future  possibilities. 

CONTROL  OF  SHOP  OPERATIONS 

The  delivery  of  orders  in  hand  is  at  the  present  time  the 
most  im|X)rtant  job  we  have — most  of  us  have,  I  should  per- 
haps have  said.  If  we  have  a  small  shop  then  we  can 
perhaps  recite  off  all  our  orders  with  precision,  but  if  we  have 
a  large  shop,  and  the  larger  we  have  the  more  difficult  and 
the  less  accurate  our  estimates  liecome,  it  is  hard  to  know 
exactly  where  we  .^tand  with  regard  to  each  and  every  order. 


Drill  Shop -Control  Board 
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Number 


L.£.6 


TTTT 


Upt. 

16-21 


June 
/7-i■^ 


2328 


24-29 


Oct. 
SOS 


July 
IS 


7-12 


8-13 


ld-19 


IS-20 


22-27 


Aug. 
2S-S 


S-IO 


l2-l7\l9-24  H-31 


w/4    :  imvm'/i  yM^^ 


9-f4 


Fig.  1 — An  Example  of  the  Arrangement  of  the  Control  Board 

The  larger  the  shop  the  further  away  the  actual  order  gets 
from  head  of  the  shop  Ijecause  more  lx)sses  and  sub-lx)sses 
get  between  the  man  for  whom  the  job  is  lieing  done  and  the 
man  on  the  shop  tloor  who  is  actually  doing  the  work. 

Now,  while  we  all  believe  that  our  own  way  is  quite  right 
and  that  the  other  fellow's  way  may  suit  him.  too,  we  are 
quite  willing  to  admit  that  now  and  then  we  do  pick  up  an 
idea  from  seeing  just  how  the  other  fellow  does  his  work, 
and  it  is  with  this  thought  in  mind  that  the  following  de- 
scription is  written.  There  is  no  claim  for  any  originality 
in  the  scheme,  which  is  a  natural  evolution  from  the  small 
shop  to  the  big  shop  way  of  doing  things. 

To  get  a  correct  angle  on  the  situation,  assign  yourself  to 
the  position  of  a  super\isor  who  wants  to  get  a  line  on  what 
a  shop  is  doing.  Vou  size  up  the  numlx^r  of  men  in  the 
shop,  you  look  over  the  machines  and  note  what  is  ajjparently 
not  running.  You  look  over  the  list  of  orders  which  most 
likely  numbers  hundreds  and  you  inquire  into  the  material 
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situation,  in  fact,  you  get  into  all  kinds  of  detail  regarding 
that  particular  shop.  Without  a  doubt  you  will  find  many 
ways  in  which  you  can  helj^  the  man  in  charge,  if  such  is 
your  desire,  to  increase  his  output.  But  do  you  get  a  real 
idea  as  to  the  general  condition  of  the  shop  and  its  orders 
as  a  whole?  Do  you  know  whether  the  delivery  of  orders 
is  on  the  whole  one  week  or  many  months  late?  If  they  are 
late,  what  is  the  cause?  Is  it  the  machine  capacity  of  the 
shop  that  is  delaying  deliveries?  Is  it  the  lack  of  man 
power?  Is  it  on  account  of  too  optimistic  j)romises  of  de- 
liveries?    Or  what  is  the  matter? 

^lost  of  us  are  well  aware  that  something  is  the  matter, 
and  if  we  are  to  manage  the  situations  that  are  today  forced 
on  us,  any  means  that  shows  us  where  we  are  off  the  track 


SCIIEDI-LE    RofTING    ShEET 

ir.  Drill  No.  4  Shoi«.  lot  No.   7752  Piece*:   25 

Descriiiiion:     1)1)17    Clutches 

Time  Date 

Macli.     lot  to 

Operation                  Xo.     (Iir«. )  His.  start  Date     Date    Date    Date 

1.  Bore,  turn  anil  cut-off.    65-t        30  ...  7/12        

2.  Mill  clutch    198       40  ...  7/15        

3.  Finish   turning    .'10        U  ...  7/20        

4.  Vise    V,.       10  ...  7/23        

5.  Carbonize    lav.         4  ...  7/25        

f>.     iMl   treatins    O.  T.        10  ...  7/26        

7.     C.rintl    outside    314       12  ...  7 '29        

Finish    promise f/S  

Note — The   last   four  columns  of  tlie  table  are   for   reviscil  ilates. 

Remarks: 
Operation   1  started  July   13. 
Operation  2  started  July   17 — 2  scrapped. 
Operation  3  started  July  21 — 23    pieces. 
Operation   5   waiting    for    compound.     Started    July    28. 

Fig.  2 — Sample  of  a  Schedule   Routing  Sheet 

are  very  acceptable.  The  writer  has  alwaxs  appreciated 
graphical  methods  because  they  give  direct  readings  without 
any  figuring  and  has  found  the  following  methods  effective. 

In  the  first  place  a  survey  of  a  plant  naturally  divides 
all  departments  into  manufacturing  departments  and  supply 
departments.  The  manufacturing  shops  are  those  with  or- 
ders for  finished  work  and  all  other  departments  are  in  the 
nature  of  supply  depots  or  sources  of  supply  for  material. 
Xow  in  many  shops  every  boss  goes  to  the  source  of  supply 
himself  and  places  his  order,  traces  it  up  until  he  gets  it. 
The  boss  with  the  most  persuasive  power  usually  gets  the 
most,  sometimes  delaying  more  important  orders  in  other 
departments.  This  continual  "When  can  I  get  this?"  and 
"When  can  I  promise  that  for?"  ends  in  the  average  case 
in  most  every  job  being  promised  for  "two  weeks"  with  the 
effect  known  only  too  well. 

The  writer  has  been  led  to  the  conclusion  that  the  clear- 
ing house  system  as  applied  by  the  banks  is  the  right  idea 
for  interdepartmental  operations.  Instead  of  100  (more  or 
less)  bosses  being  in  communication  with  each  other,  they 
all  communicate  with  one  central  department  which  issues 
and  receives  all  orders  to  all  departments.  In  this  central 
department  are  a  series  of  boards  which  we  call  "Machine 
Loading  Boards"  or  "Control  Boards,"  one  board  being  used 
for  each  shop.  These  boards  contain  a  series  of  slots  from 
top  to  }>ottom  extending  the  complete  width  of  the  board. 
The  left  hand  side  of  each  slot  is  labelled  with  the  machine 
number  and  symbol  or  man's  name  and  all  operations  done 
at  that  machine  are  put  into  that  slot.  Along  the  top  of  the 
board  is  marked  a  series  of  dates  covering  a  period  of  about 
14  weeks.  The  scale  used  is  three  inches  to  one  week,  which 
to  facilitate  reading  is  marked  all  the  way  down  the  boards 
by  white  dots  in  weekly  spacings.  For  each  operation  a 
ticket  is  made  out  on  profile  paper  with  20  lines  to  the  inch, 


each  line  representing  one  hour.  The  length  of  each  ticket 
made  out  is  equal  to  the  time  allowed  for  the  job,  that  is  to 
say,  the  length  of  the  ticket  varies  with  the  time  allowed. 
For  instance,  if  the  operation  is  to  mill  25  pieces  and  one 
hour  is  allowed  for  each  piece  the  ticket  will  have  25  line> 
for  the  25  hours  or  be  154  in.  long.  The  tickets  are  placed 
in  the  boards  on  the  line  representing  the  machine  on  which 
the  job  is  to  be  done  and  under  the  date  it  must  be  started 
in  order  to  make  a  certain  finish  date.  It  is  obvious  that  if 
the  machine  cho.sen  for  the  job  is  so  loaded  with  other  opera- 
tions that  this  particular  job  has  to  be  put  back  several 
weeks,  it  will  be  necessary  to  find  some  other  machine, 
method,  or  shop  to  do  it  in  if  the  work  cannot  be  delayed 
that  long.  Herein  is  one  of  the  big  advantages  of  the  board. 
We  can  see  at  a  glance  whether  the  boring  mills,  for  instance, 
in  Shops  Nos.  4  or  5  are  loaded  as  much  as  those  in  Shop 
Xo.  1,  and  do  thus  transfer  the  job  if  necessar\-.  The  man- 
ner in  which  the  boards  are  marked  is  shown  in  Fig.  1. 

Our  method  of  handling  these  boards  is  to  make  out  a  list 
of  the  operations  and  the  times  allowed  from  standard 
schedule  of  operations  for  each  job  on  receipt  of  every  order 
on  what  we  call  a  "Schedule  Route  Sheet"  (see  Fig.  2), 
using  premium  times  when  available  and  estimating  them 
temporarily  for  the  board  purpose  when  times  are  not  in  the 
standard  operation  schedule.  Tickets  are  then  made  for 
each  operation.  All  new  tickets  are  placed  in  boards  at  least 
once  a  day  and  all  operations  completed  are  also  marked  up 
or  removed.     All  daily  time  cards  and  premium  cards  are 


Production   Department 
Daily  Order  of  Work  Sheet 

Date,  August  6.   1918. 
Shop,  Drill  Shop  No.  4. 


Operation  Machine  Xo. 

Make    LA  285 

Make    LA  2?5 

Thd.    for   handle TL  1051 

l*o.    tn.    &   to PJ  169 

Turn  thread    JL  1051 

Tn.   bo.   rm.   thd.   co.  .JL266 

l5o.  fc.  &  turn JL  405  Due  July  27 

Make    PJ  1049  xx 

Turn    &    face LA  285 

Tn.    thr.   &   bore JL  859 

Fin.   bo.   &  rgh.   tn...JL859 

Hore    &    turn PJ  168 

Thread  handle    JL  266 

Thr.    pipe    end PJ  1049 

Make    JL  143  Late  xx 

Thread   handles    JL  268 

Make    JL  268 

Make     JL  1043 

Make    JL1043 

Make     PJ  1049 

Make    PJ  1049 

Make    LA  152 


Mr.  L 

emire. 

Turrets. 

The 

Following  Operations  a 

Lot 

Xo. 

Date 

Description 

13477 

27.7 
27.7 

Pins    

565 

Belt    wheels    stud 

:0J86 

24.7 

JCIO    screw    

19.-<73 

24.7 

7!4xl0    rings    

19919 

24.7 

Valve   blk.   pins 

19722 

19.7 

43  "4    feed  nut 

19925 

19.7 

Gr.    shaft    

30513 

2.7 

Imp.   unloader  plug. . 

19737 

4.7 
6.7 

Col     feet    

1T637 

Facing    bar    stop 

1T637 

16.7 

Revel    mill    rocker.... 

19816 

22.7 

7x12  piston   ring 

19337 

31.7 

43'A    feed   screw 

1163 

31.7 

200— >4  mche.  swivels. 

565 

6.8 

Holding    device  screw. 

19338 

6.8 

43 !i     feed    screws.... 

.^0560 

6.8 

Crank  pin  cap  screw. . 

30554 

6.8 

I>ix6  in.  cap  screw.. 

13467 

6.8 

1 !  8   in.  cap  screw  .... 

565 

6.8 

Inlet   valve   screw.... 

566 

6.8 

Outlet  valve  screw... 

20335 

6.8 

}i  in.  oil  plugs 

Fig.  3 — The  Daily  Order  of  Work  Sheet 

checked  by  the  department  each  day  for  operations  finished 
and  started  so  that  the  boards  are  kept  up  to  date  all  the 
time.  An  individual  permanent  record  of  each  order  is  also 
kept  on  the  schedule  route  sheets.  Each  day  a  "Daily  Order 
of  Work  Sheet"  (see  Fig.  3),  showing  all  operations  due  to 
be  started  and  finished  is  issued  to  each  assistant  foreman 
and  a  complete  set  of  sheets  for  each  department  is  given  to 
the  general  foreman.  This  sheet  is  made  up  from  the  shop 
control  board  and  towards  the  end  of  each  day  a  production 
department  man  checks  them  over  with  each  foreman  and 
records  the  delays,  finished  jobs,  those  in  progress,  etc.,  and 
makes  a  record  of  any  other  happenings  influencing  the 
work.     On  his  return  to  the  office  each  board  is  corrected 
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to  correspond  with  the  day's  progress.  On  the  tickets  for 
work  started  or  in  progress  is  placed  a  short  mark  in  red 
;.encil.  When  the  work  is  completely  finished  the  ticket  for 
I  lie  operation  is  marked  red  all  over  (shown  by  double  cross- 
hatching  in  Fig.  1 )  and  the  next  operation  is  looked  up  in  the 
-chedule  and  that  ticket  marked  with  a  yellow  pencil,  which 
indicates  that  it  must  be  on  the  next  order  of  work  sheet,  and 
-()  on.  The  single  crosshatched  spaces  represent  work  as- 
jigned  to  a  machine  but  which  has  not  been  finished. 
The    boards    will    thus    show    at    any    particular    period 

How  much  work  is  ahead  of  each  machine"  and  "How 
much  late,"  and  "What  is  late."  Each  day  machines  not 
working  are  tagged  on  the  board  with  "IDLE"  tickets,  the 
reason  for  which  is  known  or  can  be  quickly  ascertained. 

The  production  department  promises  the  delivery  of  all 
orders  and  thus  relieves  the  foreman  of  making  dates,  which 
comparatively  speaking,  he  has  no  adequate  method  of  know- 
ing whether  he  can  keep.  The  production  department  is 
careful  to  make  clear  to  every  foreman  that  his  status  is  in 
no  way  lowered  because  certain  information  is  given  him  in 
a  different  way,  and  he  is  asked  to  regard  the  department 
as  an  active  assistant  rather  than  otherwise.  As  a  matter 
of  fact  this  happens  as  a  matter  of  course. 

One  of  the  attractive  features  of  this  graphical  method  as 
compared  with  systems  where  the  schedule  of  promised  dates 
is  in  a  book  or  on  charts  is  that  it  is  extremely  flexible.  We 
all  know  that  a  considerable  number  of  dates  have  to  be 
periodically  changed.  This  is  brought  about  because  all 
orders  on  the  shop  by  this  method  have  a  finish  date.  This 
is  good  shop  practice  because  while  we  always  give  a  custom- 
er's orders  preference  over  stock  orders  the  change  does  not 
let  us  forget  it  bv  anv  means.  Everv  month  each  board  is 
completely  checked  and  the  dates  at  the  top  of  the  board 
changed,  one  block  is  removed  and  a  new  block  of  dates  in- 
serted. It  is  seen  in  Fig.  1  that  the  new  series  of  dates  are 
appearing  over  the  old  dates  on  the  left  side,  the  next  move 
the  old  dates  will  be  removed  entirelv. 

The  "Foundry  Control  Board"  is  run  on  somewhat  the 
same  lines,  but  instead  of  dates  we  use  a  location  letter  on 
the  bottom  and  a  number  on  the  side,  to  link  the  sheets  with 
the  board.  In  the  foundry  we  know  we  can  get  so  many 
boxes  per  day  of  one  class  of  work  and  so  many  of  another 
and  so  we  arrange  our  "Order  of  Work"  sheet  so  that  the 
most  important  work  is  at  the  top.  The  scale  used  here  is 
number  of  pieces  instead  of  time  allowed.  The  foundry 
boss  works  from  the  top  downward  in  each  section  of  the 
sheet  under  the  heading  "Main  Floor,"  "Rollover,"  etc., 
which  automatically  makes  a  preference  list.  The  order  of 
the  list  is  made  from  the  dates  material  must  be  delivered  to 
the  various  departments  as  seen  from  when  first  operation 
must  start  in  each  department. 

\\'e  keep  an  accurate  record  of  the  percentage  of  dates  that 
are  maintained  in  each  department  according  to  the  promises 
made  and  have  thus  a  measure  of  co-operation  received  from 
each  department.  Record  of  the  efiiciency  of  every  opera- 
tion as  compared  with  the  base  time  allowed  is  also  kept  and 
all  foremen  are  rewarded  by  a  bonus  dependent  on  the  results 
of  their  own  gang. 

As  a  final  word,  it  is  seen  that  this  is  a  means  of  keeping 
all  work  ahead  clearly  in  view.  It  gives  data,  which,  re- 
ported as  soon  as  seen,  shows  conditions  coming  before  they 
happen  and  not  after  when  it  does  little  good.  It  provides 
the  necessary  information  to  lead  each  department  along, 
which  gets  co-operation  instead  of  the  drive  and  the  criticize 
method. 

A  summary  of  a  department  which  means  something,  is 
one  that  tells  you  that  you  have,  for  instance,  20,500  machine 
hours'  work  ahead  represented  in  orders,  and  that  since  you 
have  60  machines  in  the  department  open  for  business  50 
hours  a  week,  you  have  3,000  machine  hours  a  week  avail- 
able,  less  a   percentage  that  is  idle  on  account  of  various 


known  reasons — say  25  per  cent — which  gives  2,250  machine 
hours  actually  available.  This  shows  that  you  have  at 
present  standing  a  little  over  nine  weeks'  solid  work  ahead, 
or,  in  other  words,  some  of  the  present  orders  are  nine  weeks 
away  from  delivery. 

These  are  real  facts,  obtainable  quickly  from  these  meth- 
ods. If  we  prefer  to  go  any  way  around  it  to  show  it  dif- 
ferently the  only  {persons  really  fooled  are  ourselves. 


MEETING  OF  THE  IRON  AND  STEEL 
ASSOCIATION 

A  meeting  of  the  American  Foundrymen's  Association,  the 
Iron  and  Steel  section  of  the  American  Institute  of  Mining 
Engineers,  the  Institute  of  Metals  Division  of  the  American 
Institute  of  Mining  Engineers  and  the  American  Malleable 
Castings  Association  will  be  held  in  Milwaukee.  Wis.,  dur- 
ing the  week  of  October  7,  during  which  time  an  elaborate 
exhibition  of  metal  working  equipment  will  l>e  made  in  the 
Milwaukee  auditorium.  ^ 

The  keynote  of  many  of  the  addresses  and  pap^i^s  that 
will  be  presented  at  this  meeting  will  Ije  toward  the  accelera- 
tion of  production  for  the  prosecution  and  winning  of  the 
war.  One  of  the  notable  features  will  be  the  large  number 
of  interesting  moving  pictures  that  will  be  shown.  These 
will  include  the  use  and  manufacture  of  hand  grenades,  the 
civil  re-establishment  of  wounded  and  crippled  Canadian  sol- 
diers, the  manfcicture  and  launching  of  ships  at  the  Hog 
Island  yard,  ^iladelphia,  the  building  of  concrete  ships, 
the  manufactu»ftLsteel  by  the  triplex  process,  and  the  cause 
and  preventioUBKdustrial  accidents. 

Among  the  papers  to  be  presented  at  the  FoundrAinen's 
meeting,  the  following  will  be  of  interest : 

"Training  Your  Own  Help  Instead  of  Competing  with  Other  Manufac- 
turers," by  Ernest  Van  Billiard  and  T.  Hough.  Jr.,  General  Railway  Signal 
Company.    Rochester,    X.    Y. 

Moving  picture  film  on  the  "Manufacture  and  Use  of  Hand  Grenades." 
by   Major  Frank  B.  Gilbreth,  Providence.   R.   I. 

"Annealing  Malleable  Iron,"  by  H.  E.  Diller,  General  Electric  Company, 
Erie,   Pa. 

"Use  of  Malleable  Castings."  by  H.  A.  Schwartz.  National  Malleable 
Castings    Co.,    Indianapolis. 

"White  Rim  or  Picture  Frame  Frcctures."  by  .1.  I!.  Deisher,  T.  H. 
Symington  Company.   Rochester,    N.    Y. 

In  the  program  of  the  Institute  of  Metals  Division  of  the 
American  Institute  of  Mining  Engineers  are: 

"Notes  on   Babbitt   and   Babbitted   Bearings."  by  Jesse   L.   Jones. 
Symposium  on  "The   Conservation  of  Tin."    This  topic   will  be  discussed 
by  the   fol'owing: 

G.    W.    Thompson,    National    Lead    Company. 

G.   H.   Clamer,  Ajax   Metal   Company,   Philadelphia. 

C.  M.    Waring,    Pennsylvania    Railroad    Company. 

M.  L.  Lissberger,  Mark  Lissberger  &  Son,  Inc.,  Long  Island  City,  N.  Y. 

D.  M.   Buck,  American   Sheet  &  Tin  Plate  Companv,   Pittsburgh. 
W.    M.    Cor-ie,    Buffalo. 

G.  K.  Burgess  and  Mr.  Woodward,  United  States  Bureau  of  Standards, 
Washington,    D.    C. 

M.  L.  Dizer,  War  Industries  Board.  Washington,  D.  C. 

A  representative  of  the  Niles,  Bement,  Pond  Company,  New  York. 

.\  representPtive  of  the  Bureau  of  Steam  Engineering,  United  States 
Nav>-    Dcpartnent.    Washington.    D.    C. 

"Accident  Prevention  Is  Good  Business."  by  Hon.  Fred  M.  Wilcox,  vice- 
president,    Wisconsin    Industrial    Commission. 

"What  the  Buckeye  Steel  Castings  Company  Has  Accomplished  in  Acci- 
dent Prevention,"  by  Fred  G.  Bennett,  safety  director.  Buckeye  Steel  Cast- 
ings   Company,    Colu  nbus.    Ohio. 

"The  Importance  of  Organization  in  Accident  Prevention."  by  C.  W. 
Price,    field    secretary.    National    Safety    Council,    Chicago. 

"What  Shall  Be  Done  with  the  Crippled  Soldier,"  by  W.  A.  Janssen, 
vice-president.    Canadian    Steel    Foundries.    Montreal.    Cana<la. 

Among  the  many  papers  to  be  presented  at  the  Iron  and 
Steel  Section  of  the  American  Institute  of  Mining  Engineers, 
will  be  the  following: 

"The  Manufacture  of  Ferro- Alloys  in  the  Electric  Furnace."  bv  R.  M. 
Keeney. 

"Notes  on   Some  Iron   Ore   Resiurces   of  the  World." 

"Tlie  Use  of  Coal  in   Pulverized   Form."  bv   H.   R.   Collins. 

"Carbocoal."    by    C.    T.    Malcolmson. 

"Price  Fixing  of  Bituminous  Coal  by  the  L'nited  States  Fuel  -Vdministra- 
tion."  by   R.  \'.   Norris  and  others. 

The  exhibit  at  this  joint  meeting  will  be  particularly  inter- 
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esting.  Already  165  manufacturers  have  reserved  space  at 
the  auditorium.  Among  these  the  following  will  show  prod- 
ucts of  particular  interest  to  railway  men: 

Abrasive    Compar.y,    Philadelphia. 

Alljs-Chalmers    Manufacturing    Company,     Milwaukee. 

American  Kron  Scale  Company,  New  York. 

E.    C.    Atkins   &    Co.,   Indianapolis. 

Asbury  Graphite   Mills,   Asbnry,  N.  J. 

Ayer  Lord  &  Tie  Company,  Chicago. 

Barrett    Company,    Chicago. 

Beaudrv    &    (  o.,    Boston. 

Bristol   Machine  Tool  Company.   Bristol,  Conn. 

Brown    Spccinlty    Machinery    C"ompany,    Chicago. 

Bullard   Machine  Tool  Company,   Bridgeport,  Conn. 

Carhi^rundiim    Company,    Niagara    Falls,    N.    Y. 

Central    Electric    Company,    Chicago. 

Chard  L.ithe  Com;  any.  New  Castle,  Tnd. 

Cincinnati    Pulley   Machinery   Company.   Cincinnati. 

Cleveland    Pneumatic    Tool    Company,    Cleveland. 

Chipper   Belt   I-acer  Company,   Grand   Rapids,   Mich. 

Dale-Brewster  Machinery  Company,  Chicago. 

Davis-Bournonville    Company,    Chicago. 

Detroit    Drill    Con  pany,    Detroit. 

Detroit   Steel    Products   Company,   Detroit. 

Joseph    Dixon    Crucible    Company,    Chicago. 

General  Electric  Company,  Schenectady,  N.  Y. 

General    Steel    Company,    Milwaukee. 

Greaves-Klusman  Tool   Company,   Cincinnati. 

Hanck   Manufacturing  Company,    Brooklyn,   X.   Y. 

Hayward  Company,  New  York. 

Henry   &   Wright   Manufacturing  Company,    Hartford,   Conn. 

Hernran  Pneumatic   Machine  Company.   Pittsburgh. 

Hyatt    Roller    Hearing    Company.    New    York. 

Imperial    Brass    M?nufacturing    Company.    Chicago. 

Industrial   Electric   Furnace   Company,   Chicago. 

Jennison-VVright    Company,    Toledo,    Ohio. 

Kearney  &  Trecker  Company,  Milwaukee. 

Kempsmith   Manufacturing   Company.    Milwaukee. 

Julius   King  Optical   Company,   Chicago. 

Lees    Bradner    Company,    Cleveland. 

David  I. Upton's  Sons  Company,   Philadelphia. 

Marshall    &    Iluschart    >L7chiiiery    Company,    Chicago. 

McCrosky    Reamer   Company,    Meadvillc,    Pa. 

Mueller   Machine  Tool   Company,  Cincinnati. 

Macleod   Company,   Cincinnati. 

Magnetic   Manufacturing  Company,   Milwaukee. 

Mahr    Manufacturing    Company,    Minneapolis. 

Metal  v<i  Thermit  Corporation,   New   York. 

Mo.^ern    Too'    Company,    Erie,    Pa. 

Monarch  Engineering  and   Manufacturing  C'ompany.   Baltimore. 

Napor    Saw   Works.    Springfield,    Mas<. 

Norma  Company  of  .\merica.  New   York. 

Norton    Company,    Worcester,    Mass. 

Oakley   Machine   Tool   Company.   Cincinnati. 

Oestcrlein    Machine    Company,    Cincinnati. 

Ohio    Machi  le    Tool    Comi)any.    Kenton.    Oliio. 

Oliver  Machinery  Company,  Grand   Raiiids,  Mich. 

Oxwtld   .Acetylene   Company,    Chicago. 

Panghorn    Corporation.    Hagerstown.    M;l. 

Pawling  &   Tlarnischfeger  Comi)any,   Milwaukee. 

Peerless  Mr.chine   Company,   Racine.   Wis. 

Phoeni.x   Manufacturing  Company,   Eau   Claire.   Wis. 

Quigley  Furnace   Specialties  Conijiany.   New    \'(irk. 

Racine   Tool    &    Machine    Company.    Racine.    Wis. 

Rail-cay  Mechanical  Fnginecr,   New  York. 

Rivett    Lathe   and   Grinder    Company.    IViston. 

Shepard  Electric  Crane  and  Hoist  Ciii'iprn\,   Montour  Falls,   N.  Y. 

Simonds   Manufacturing   Comiiany,    Fitclihurg,    Mass. 

Southworth   Macliine  Too!   Company,   Portland,    Me. 

Stan<iard    Optical    Company,    "ieniva,    N.    Y. 

Strong,    Kei'.nard   &   Nutt   Comi>any,    Clevelanil. 

Sullivan    Machinery    Company,    Chicago. 

Swan   &   Fi'ich    Conipanv,    Chicago. 

Thomas   Elevator    Company,    Chicago. 

Torchwe'd    E'luipu'ent    l"ompany,    ( hicago. 

I'nited    States   (irr!)liitc   Company,   Sa;iinaw.    Mich. 

Wat  tier   &   Swasey   Comp.tny,   Cleveland. 

We'tirn    EUi'tric   Company.    .New   ^'ork. 

Whiting   Foundry    F.(|uipti^ent   Company,   Harvey,   111. 


EVERY  LITTLE  BIT  HELPS— DO  A  LITTLE 

BIT  MORE 

You  can  always  do  a  little  bit  more.  Just  at  the  time  you 
think  you  have  exhausted  every  ounce  of  effort,  you  find 
that  you  are  capal)le  of  still  further  accomplishment — and 
success  instead  of  failure  gladdens  you  I 

You  can  lend  more  than  you  ever  thought  you  could  lend 
in  this  big  War  Savings  Stamp  campaign. 

Did  you  ever  fill  a  barrel  of  potatoes  to  the  top  until  you 
could  not  get  in  another  potato?  Don't  you  know  that  you 
could  still  get  in  a  bushel  or  so  of  beans,  and  a  quart  or 
two  of  j)eas,  and  if  you  wanted  to  do  it,  you  could  find  room 


for  a  couple  of  pounds  of  meal  or  bran  and  even  after  that, 
pour  in  a  couple  of  gallons  of  water? 

It  makes  no  difference  how  much  you  have  contributed  in 
Liberty  Bonds,  if  you  have  not  done  ALL  that  you  could  do 
you  have  not  done  your  share. 

What  if  every  one  considered  himself  the  self-constituted 
judge  of  how  much  he  should  do  and  when  he  should  stop? 
Who  would  go  on  and  win  the  war? 

No,  you  can  always  do  a  little  bit  more  and  you'd  better 
do  it  for  yourself  and  for  your  country  than  for  the  Kaiser. 


TIPPING    CARBON    STEEL    TOOLS 

BY  W.  H.  HALSEV 
Genera!  Foreman,  Chicago  A  North  Western 

A  number  of  different  ways  of  tipping  carbon  steel  with 
high  speed  steel  have  been  developed  since  the  advance  in 
price  of  high  speed  steel.  Some  tips  are  welded  on  by  the 
acetylene  process  and  others  by  the  electric  process,  but  the 
method  shown  in  the  illustration  has  proved  to  be  very 
satisfactory  at  the  Chicago  &  North  Western  shops,  Mis- 
souri Valley,  Iowa.  High  speed  steel  of  the  smallest  sizes 
may  be  used  until  it  is  entirely  worn  away. 

The  blacksmith  can  perform  the  entire  operation.  At  this 
shop  an  old  scrap  tire  is  worked  out  into  tool  shanks  of 
standard  sizes  and  the  toolsmith  drives  his  cutting-off  chisel 
into  the  end  of  the  tool  shank,  making  a  V-shaped  pocket, 
as  shown  in  the  illustration.  A  small  piece  of  high  speed 
steel  is  then  drawn  out  in  wedge  form  and  set  into  the 
pocket.  The  high  speed  steel  wedge  is  firmly  set  in  the 
pocket  by  a  blow  of  the  hammer  and  a  thin  strip  of  cojiper 


Tool  Shank  Ready  for  Piece  of   Inserted   H.  S.  Steel 

is  placed  on  top,  the  whole  Ijeing  placed  in  the  fire  and 
allowed  to  heat.  W^hen  the  temperature  is  raised  suffi- 
ciently, the  copper  fluxes  and  runs  down  between  the  wedge 
and  the  side  of  the  V-shaped  pocket,  practically  brazing 
the  wedge  in  place.  After  cooling  and  grinding,  this  tool 
may  be  put  to  the  most  severe  use  on  any  heavy  duty  ma- 
chine and  will  be  found  to  give  satisfactory  service. 

In  practical  operation  tools  made  in  this  way  at  the  Mis- 
souri Valley  shops  have  been  used  on  driving  wheel  lathes 
with  good  results.  Not  only  does  the  tool  stand  up  well 
under  the  work,  but  it  is  economical  to  use  on  account  of 
the  saving  of  small  high  speed  steel  bits  which  would  other- 
wise be  scrapped. 


Electric  Welding  for  Shipbuilding. — A  steel  ship  was 
recently  launched  in  London  which  is  the  first  to  be  con- 
structed without  rivets,  the  plates  being  welded  together  by 
the  electric  welding  process. 


A  NEW  CAR  JACK 

For  about  20  years  the  Duff  Manufacturing  Company, 
Pittsburgh,  Pa.,  has  made  the  Barrett  car  jack  No.  19.  A 
new  and  improved  model  of  this  jack,  known  as  the  Duff  No. 
219,  has  recently  been  placed  on  the  market.  The  best 
characteristics  of  the  old  jack  have  been  retained  and  com- 
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front  to  back  being  increased  sufficiently  to  make  allowance 
for  the  removal  of  metal  in  cutting  the  teeth.  The  double- 
pointed  pawls  distribute  the  lifting  pressure  erenly  over  two 
of  the  rack  teeth  so  that  each  tooth  bears  only  one-half  of  the 
load.  When  in  mesh  with  the  rack,  the  pawls  occupy  a  true 
vertical  position,  eliminating  side  thrust,  and  reducing  wear 
between  the  rack  and  the  rack  channel  to  a  minimum.  The 
socket  lever  is  made  of  steel  in  one  piece,  the  lower  end  con- 
taining the  pawl  bearing  and  the  trunnion  Ijeing  case- 
hardened.  The  use  of  heavy  fulcrum  trunnions,  cast  integral 
with  the  socket  lever,  instead  of  the  custc«nar)-  fulcrum  pin, 
does  away  with  the  fulcrum  pin-hole  which   weakens  the 


New  Barrett  Car  Jack 

bined  with  new  and  important  improvements  designed  to 
reduce  the  wear  and  to  increase  the  ease  with  which  the  jack 
is  operated. 

With  the  No.  219  jack  it  is  possible  to  handle  heavier 
equipment   than   with   other   plain    ratchet   jacks    of   equal 
capacity.     This  is  due  principally  to  the  use  of  a  fine  tooth- 
lifting  rack  which  decreases  the  amount  of  raise  for  each      socket  lever  at  a  point  subject  to  heavy  strain.     Closed-end, 
stroke  of   the  lever  and  reduces  the  pressure  rec^uired   by      refillable,  grease-packed  bushings  are  used  in  order  to  protect 
about  30  per  cent.    Departing  from  the  customary  method  of      the  trunnions  against  excessive  wear  by  affording  efficient 
making  the  rack  from  the  square  section,  the  rack  of  this      lubrication, 
jack  is  made  from  a  rectangular  section,  the  thickness  from         The   pawl    bearing    at    the    end    of    the    socket    lever    is 


Operating   Mechanism   of   Barrett  Car  Jack 
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shrouded,  providing  a  guide  at  both  sides  and  preventing 
excessive  wear  caused  by  sideways  rocking  of  the  pawl,  as  in 
socket  levers  having  a  center  guide  only.  The  jack  frame  is 
ribbed  both  front  and  back  and  the  base  plate  has  similar 
reinforcement. 

The  reversing  mechanism  is  strong,  simple  and  compact. 
Instead  of  an  eccentric,  a  locking  lever  is  u.sed  for  shifting 
the  position  of  the  reversing  lever.  Pivoted  on  the  reversing 
lever  is  the  spring  lever,  to  each  end  of  which  is  attached  a 
spring-controlled  rod  connecting  with  the  two  pawls.  The 
cam  lever  is  fastened  firmly  to  the  socket  lever  and  operates 
the  spring  lever.  There  are  no  small  or  intricate  parts  to 
become  lost  or  broken,  and  the  entire  mechanism  can,  if  de- 
sired, be  replaced  as  a  unit. 

Loss  or  breakage  of  the  shield  which  covers  the  reversing 
mechanism  will  not  affect  the  operation  of  the  jack  in  any 
way. 

The  Duff  No.  219  jack  is  single  acting,  28  in.  high,  having 
a  capacity  of  15  tons  and  a  raise  of  17^  in.  A  similar  jack. 
No.  vi39.  is  6  in.  shorter  and  has  a  correspondingly  shorter 
raise. 


A  SELF-LOCKING  CAR  SEAL 

A  car  seal  of  the  self-locking  type  with  no  hidden  parts 
has  recently  been  developed  by  E.  J.  Brooks  &  Co.,  Inc.,  New 
York  City.  It  consists  of  a  single  piece  of  steel  wire,  looped 
and  flattened  at  one  end,  on  which  is  stamped  the  name  or 
the  railroad,  and  flattened  at  the  other  end  to  receive  the 
serial  number. 

The  method  of  applying  and  locking  the  seal  is  clearly 
shown  in  the  illustrations.  After  being  properly  inserted 
through  the  hasp  lock  of  the  car  door  the  seal  is  locked  by 
twisting  the  vertical  end  of  the  wire  about  the  horizontal  end 
near  the  flat  loop.  On  the  side  of  the  vertical  portion  of 
the  wire  which  comes  on  the  inner  or  compression  side  of  the 
twisted  loop  formed  in  locking  the  seal,  is  a  series  of  nicks 
which  insure  that  the  seal  may  be  locked  without  danger  of 


STEVENSON  NUT  LOCK 

The  most  severe  test  that  can  be  given  any  nut  locking  de- 
vice is  to  use  it  at  a  busy  railway  crossing  on  rail  and  frog 
bolts.  Such  a  test  has  been  made  of  the  Stevenson  Permanent 
nut  lock,  manufactured  by  the  Permanent  Products  Company, 
Cleveland,  Ohio.  The  results  of  the  test  were  satisfactory; 
for  a  period  of  a  year,  none  of  the  bolts  and  nuts  applied 
became  loose.  The  illustration  shows  the  arrangement  of 
the  Stevenson  nut  lock  and  its  simple  construction.  The 
bolt  has  tapered  grooves  on  opposite  sides,  the  grooves  being 


Stevenson   Permanent   Nut  Lock. 

deeper  at  the  point  of  the  bolt  and  gradually  lessening  in 
depth.  The  washer  used  has  two  inner  extending  lugs  to 
fit  the  grooves  on  the  bolt.  The  nut  has  recesses  on  three 
of  its  outer  edges  to  receive  the  upset  portion  of  the  outer 
rim  of  the  washer  after  the  nut  has  been  tightened. 

The   construction   indicated   insures  the   easy   application 
of  the  washer  to  the  bolt   before  applying  the  nut,  as  the 


Brooks  Twist- Lock  Car  Sea 


breaking  the  wire.  To  unlock  the  seal  this  loop  is  simply 
untwisted  and  the  nicked  side  of  the  wire  is  thereby  brought 
into  tension,  which  insures  that  the  seal  cannot  be  unlocked 
without  breaking.  A  similar  series  of  nicks  is  placed  on  the 
back  side  of  the  horizontal  portion  of  the  seal  to  prevent  the 
possibility  of  successfully  tampering  with  the  seal  should  an 
attempt  be  made  to  lock  it  by  twisting  the  horizontal  portion 
of  the  wire  about  the  vertical. 

This  seal  has  been  in  use  on  one  of  the  eastern  railroads 
for  some  time. 


washer  lugs  do  not  begin  to  touch  the  base  of  the  grooves 
on  the  bolt  until  the  washer  has  passed  on  to  the  bolt  about 
one-half  the  length  of  the  tapered  portion.  When  the  washer 
is  finally  forced  up  against  the  work,  it  binds  in  the  base 
of  the  grooves  without  engaging  the  threads.  When  the  nut 
has  been  tightened  sufficiently  it  is  securely  locked  in  posi- 
tion by  upsetting  the  outer  rim  of  the  washer  into  one  of 
the  recesses  on  the  nut.  The  nut  may  be  removed  with  a 
wrench,  but  if  the  washer  is  to  be  used  again,  it  is  better  to 
first  straighten  out  the  upset  portion  with  a  cape  chisel. 
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The  use  of  anthracite  by  the  railways  of  Canada  must  be 
reduced  this  coming  winter  by  about  60  per  cent.  This  is 
an  order  from  the  Canadian  Railway  War  Board  directing 
the  roads  to  use  no  anthracite  in  stations  or  elsewhere,  except 
in  Baker  heaters  in  passenger  cars,  when  heat  from  the 
engine  is  unavailable.  Ordinarily  the  Canadian  roads  would 
use  nearly  100,000  tons  of  anthracite  yearly. 

In  Circular  No.  4-A,  dated  August  1 ,  and  superseding  Cir- 
cular No.  4,  issued  July  8,  the  executive  committee  of  the 
Master  Car  Builders'  Association  gives  the  following  instruc- 
tions to  members:  When  empty  cars  of  60,000  lb.  capacity 
or  over  are  placed  on  shop  or  repair  tracks  for  repairs,  they 
must  not  be  returned  to  commercial  service  until  they  have 
been  placed  in  condition  to  meet  M.  C.  B.  inspection  without 
exceptions,  including  U.  S.  safety  appliance  requirements. 

Under  an  order  of  the  Fuel  Administration,  effective 
August  17,  there  may  be  added  to  the  government  mine  price 
of  coal  delivered  directly  from  mine  tipples  to  locomotive 
tenders  the  sum  of  five  cents  a  net  ton,  or  such  other  sum 
as  may  be  agreed  upon  between  the  operator  and  the  railroad 
receiving  the  coal.  In  case  of  failure  to  agree  the  operator 
shall  furnish  such  coal  at  the  government  mine  price,  plus 
such  additional  sum  as  may  be  fixed  by  the  Bureau  of  Prices 
of  the  Fuel  Administration. 

The  New  York  law  (section  77  of  chapter  649)  requiring 
locomotives  to  have  automatic  fire  doors  and  "vestibule"' 
cabs  applies  to  any  locomotive  operated  by  steam.  The  act 
will  go  into  effect  January  1,  1919,  unless  the  director  gen- 
eral or  his  representative  shall  otherwise  direct.  All  new 
locomotives  placed  in  service  after  the  act  takes  effect  must 
be  equipped,  and  all  existing  locomotives  must  be  so  equipped 
the  first  time  they  are  shopped  for  general  repairs. 

The  National  Research  Council,  acting  as  the  Department 
of  Science  and  Research  of  the  Council  of  National  Defense, 
has  appointed  a  committee  to  investigate  the  fatigue  phe- 
nomena of  metals.  H.  F.  Moore,  professor  of  the  engineer- 
ing experiment  station  of  the  University  of  Illinois,  is  chair- 
man. The  committee  is  charged  with  the  responsibility  of 
developing  a  knowledge  of  the  strength  and  durability  of 
metals  subjected  to  repeated  stresses,  such  as  ship  structures, 
crank  shafts  of  aircraft  engines,  and  heavy  ordnance.  Ac- 
cording to  present  plans  the  experimentation  required  will  be 
done  in  the  laboratories  of  the  University  of  Illinois  under 
the  personal  direction  of  Professor  Moore. 


Side  Bearings  for  Standard  Locomotives 

In  the  issue  of  the  Railway  Mechanical  Engineer  for 
July  it  was  stated  that  the  orders  for  side  bearings  for  the 
tenders  of  all  the  standard  locomotives  ordered  by  the  Rail- 
road Administration  had  been  awarded  to  A.  Stucki  &:  Com- 
pany. This  order  has  since  been  changed  and  the 
"Tip-roller"  side  bearings  made  by  Edwin  S.  \\'oods  &  Com- 
pany, Chicago,  have  been  specified  instead.  The  awards 
for  side  bearings  for  the  cars  remain  unchanged. 


A  Twenty-five  Million  Dollar  Government  Shop  to  Be  Built 

in  France 

The  importance  of  railroad  guns  is  indicated  by  an  an- 
nouncement from  the  War  Department  that  the  chief  of  ord- 
nance has  approved  plans  for  the  manufacture  of  the 
machine  tool  equipment  which  the  United  States  government 
will  install  in  France  for  the  relining  of  the  hea^•^•  railroad 
guns  in  use  by  the  .-Vmerican  forces.  The  plans  call  for  the 
expenditure  of  between  $25,000,000  and  530,000,000,  pos- 
sibly more.  The  machine  tools  alone  will  cost  between 
$12',000,000  and  $15,000,000,  and  will  consist  of  gunboring 
lathes,  engine  lathes,  rifling  machines  and  grinders. 

A  large  number  of  these  gun-boring  lathes  are  designed 
for  a  102-in.  swing.  To  make  these  lathes,  there  is  under 
construction  at  one  of  the  machine  tool  factories  in  this 
country  a  giant  planer  500  ft.  long,  costing  $450,000,  and 
the  lathes  it  will  help  make  will  approximate,  in  the  aggre- 
gate, $6,500,000. 

The  relining  of  guns  is  one  of  the  important  salvage  opera- 
tions in  the  war,  saving  time  and  mone\-.  Owing  to  the 
tremendous  heat  generated  by  the  charge  when  the  big  guns 
are  fired,  their  accuracy  cannot  be  assured  after  a  few 
hundred  shots  unless  they  are  relined,  notwithstanding  the 
fact  that  all  other  parts  except  the  lining  are  practically  as 
good  as  new. 


Recruiting  Labor  for  Railroads 

The  railroads  will  not  lose  out  in  the  campaign  now  going 
on  to  recruit  unskilled  labor  for  employers  engaged  in  war 
work. 

The  Department  of  Labor  in  a  statement  issued  last  month 
said : 

While  the  prohibition  against  recruiting  of  unskilled  labor 
by  employers  engaged  in  war  work,  except  under  the  direc- 
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tion  of  the  Department  of  Labor,  does  not  include  railroads 
and  farmers,  the  transportation  and  agricultural  industries 
will  be  assisted  by  the  United  States  Employment  Service  in 
every  way  possible. 

Specialization  in  farm  and  railroad  labor  supplying  is  a 
feature  of  the  central  labor  recruiting  program  and  the  lead- 
ing branch  offices  have  special  railroad  labor  and  farm  labor 
divisions,  while  in  the  west  and  in  some  places  in  the 
asuth  and  east,  offices  have  been  established  which  devote 
meir  entire  attention  to  supplying  farm  labor  and  railroad 
unskilled  labor.  Recently  the  employment  offices  of  railroads 
in  western  territory  were  made  a  part  of  the  Federal  Em- 
ployment Service  system. 

This  statement  is  made  necessary  by  the  existence  of  an 
erroneous  belief  that  railroads  and  farms  must  obtain  labor 
through  means  other  than  the  United  States  Employment 
Service.  The  service  will  not  only  assist  railroads  and  farms 
in  getting  unskilled  labor,  but  they  will  be  protected  by  the 
Department  of  Labor  from  recruiting  by  other  industries. 


ment  controlled  roads  for  defects  on  cars  belonging  to  non- 
government controlled  roads  and  private  car  lines  as  well  as 
cars  belonging  to  government  controlled  roads  is  discon- 
tinued, (b)  Defect  carding  for  any  delivering  line  defects  on 
cars  belonging  to  non-government  controlled  roads  and 
private  car  lines  is  limited  to  the  first  and  last  government 
controlled  road  receiving  or  delivering  the  car." 


Equipment  Orders  for  Overseas  Service 

The  United  States  Government  has  given  an  additional 
order  for  500  Consolidation  type  locomotives  to  the  Baldwin 
Locomotive  Works,  for  service  on  the  military  railway  lines 
in  France. 

The  Railroad  Administration's  order  for  15  additional 
locomotives  from  the  Lima  Locomotive  Corporation,  re- 
ported last  month,  is  for  light  Mikado  locomotives. 

It  is  understood  that  orders  for  10,000  cars  for  the  use  of 
General  Pershing's  forces  will  be  distributed  as  follows: 
American  Car  &  Foundry  Company,  2,400;  Standard  Steel 
Car  Company,  1,900;  Haskell  &  Barker,  1,800;  Pressed  Steel 
Car  Company,  1,500;  The  Pullman  Company,  1,500;  Stand- 
ard Car  Construction  Company,  400  tank  cars;  Liberty  Car 
Company,  250;  St.  Louis  Car  Company,  250;  all  but  the 
400  tank  cars  are  box  cars  and  gondolas. 


MEETINGS  AND  CONVENTIONS 

Meeting  to  Discuss  Fuel  Economy  in  Stationary  Plants. — 
A  meeting  has  been  called  by  Eugene  McAuliffe,  manager 
Fuel  Conservation  Section,  Division  of  Operation,  United 
States  Railroad  Administration,  of  one  delegate  from  each 
railroad  operating  500  or  more  miles  of  line  for  the  purpose 
of  discussing  fuel  conservation  in  stationar\'  plants.  The 
meeting  is  to  be  held  at  the  Dearborn  Hotel,  Chicago,  at  9:30 
a.  m.,  on  Monday,  September  9.  The  delegates  are  to  be 
selected  with  regard  to  their  direct  responsibility  for  fuel  con- 
sumption on  other  than  locomotives.  The  mechanical  en- 
gineering staff  of  the  United  States  Fuel  .Administration, 
Department  of  Conservation,  headed  by  David  Moffet  Myers, 
will  attend  the  meeting,  and  deliver  a  series  of  short,  concise 
addresses  on  the  proper  maintenance  and  oj)eration  of 
stationary  plants.  There  is  a  great  opportunity  of  saving 
fuel  along  these  lines.  In  1918  the  railroads  consumed  in 
this  manner  approximately  16  million  tons  of  coal  costing 
about  $56,000,000.  The  meeting  will  last  only  one  day  and 
is  held  a  day  before  the  Traveling  Engineers'  Association 
convenes  in  order  that  the  men  attending  may  have  an  oppor- 
tunity to  attend  that  convention. 


Changes  in  M.  C.  B.  Interchange  and  Loading  Rules 

The  executive  committee  of  the  Master  Car  Builders' 
Association  has  recently  issued  Circular  No.  6  supplement- 
ing the  1917  loading  rules.  This  circular  contains  modifica- 
tions of  rules  17,  56,  57  and  59  and  also  the  following  new 
rules:  Rule  88  covering  the  manner  of  loading  metal  plates 
in  gondola  cars;  Rule  112-C  on  loading  wrought  iron  pipe 
1 2  in.  or  less  on  flat  cars;  Rule  1 17-B  on  the  manner  of  secur- 
ing concrete  culvert  pipe  loaded  on  flat  cars,  and  Rule  125 
on  the  manner  of  loading  metal  sheets  in  box  cars. 

Circular  No.  9  announces  the  extension  of  the  date  effect- 
ive of  paragraphs  d,  f,  h,  and  i  of  Rule  No.  3  to  October  1, 
1920,  and  the  elimination  of  paragraph  k  of  Rule  3,  effective 
July  15,  1918. 

The  executive  committee  has  also  issued  the  following  cir- 
cular relating  to  the  defect  carding  of  cars  offered  in  inter- 
change: "The  M.  C.  B.  rules  in  reference  to  defect  carding 
of  cars  in  interchange  are  modified  as  follows:  (a)  Defect 
carding  for  any  delivering  line  defects,  as  between  govem- 


Tlic    following   list   gives   names    of  secretaries,    dates   of   next  or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air    Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,   New 

York   City. 
American    Railroad    Master    Tinners'.    Coppersmiths'     and     Pipefitters' 

Association.— O.  E.   Schlink,  485  W.   Fifth  St.,  Peru,  Ind. 

•American    Railway   Master    Mechanics'   Association. — V.    R.    Hawthorne, 
746   Transportation   Bldg..   Chicago. 

American    Railway   Tool    Foremen's   Association. — R.    D.    Fletcher,    Belt 
Railway,    Chicago. 

.American    Society    70r    Testing    Materials. — C.    L.    Warwick,    University 
of    Pennsylvania,    Philadelphia,    Pa. 

.\merican   Society   of   Mechanical   Engineers. — Calvin   VV.    Rice,   29   W. 
Thirty-ninth   .St.,    New    York. 

Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti. 
C.  &  N.   W.,  Room  411,   C.  &  N.   W.   Station,  Chicago. 

Car   Foremen's  Association   of  Chicago. — .Aaron  Kline,   841    Lawlor  Ave.. 

Chicago.      Meetings   second   Monday   in   month,   except  June,  July   and 

August,  Hotel   Morrison.  Chicapo. 
Chief    iNrsRCHANGE    Car    Inspectors'    and    Car    Foremen's    Association. — 

W.  R.  McMunn,  New  York  Central,  Albany,  X.  V. 
International  Railroad  Masteh  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   C.   H.   &   D.,   Lima,  Ohio. 
International  Railway  Fuel  Association. — J.  G.  Crawford,  542  W.   Tack- 

fon    Blvd.,    Chicago. 
International    Railway   General    Foremen's    .Association. — William    Hall 

1061   W.  Wabash,  Winona,  Minn. 
Master^  Boilermakers'    Association. — Harry     D.     Vought,    95    Liberty    St., 

New   York. 
Master  Car  Builders'  Association. — V.   R.  Hawthorne,  746  Transportation 

Bldg.,    Chicago. 
Master  Car  and  Locomotive  Painters'  Association  of  l'.   S.  and  Canada. 

—A.   P.   Dane,   B.   &  M.,   Reading,   Mass. 
Niagara  Frontier  Car  Men's  Association. — Geqrge  A.  J.   Hochgrebe,  623 

Brisbane     Bldg..     Buffalo,    N.    Y.       Meetings,    third    Wednesday    in 

month,    Statler   Hotel,    Buffalo,   N.    Y. 
Railway    Storekeepers'   Association. — J.    P.    Murphy,    Box    C,    Collinwood 

Ohio.  ' 

Travcling     Engineers'     -Association. — W.   O.   Thompson.    N.   Y.   C.   R.   R  , 

Cleveland,  Ohio.     Next  meeting,   September   10,   1918.  Chicago. 
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Sept.    13,  1918 

Nov.     12,   1918 
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Sept.    20.   1918 

Title  of  Paper 

Author 
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Canadian •  • 

James  Powell 

Harry  D.  Vought. 

H.    Boutet    

W.  E.  Cade,  Jr... 

Harry  D.  Vought. 
M.  J.  Hepburn. . . 
B.  W.  Frauenthal. 

P.  0.  Box  7,  St.  Lambert,  Que. 

Central    

Ediicatin?    Road    Foremen,    Engineers    and 
Kireirieii    

F.  J.   Barry 

95    Liberty    St.,    New    York. 

101  Carew  Bldg,  Cincinnati,  Ohio. 
683    Atlantic    Ave.,    Boston,   Mass. 

95    Liberty   St..    New   York. 

102  Penn.  Station,  Pittsburgh.  Pa. 
Union  Station,  St.  Louis,  Mo. 

Cincinnati     

-Nntiiial    Meeting    

New  England 

New    York 

-Vrchiterture      and      Erection      of      Notable 
I'ri.lces   

C.   E.   Fowler 

Pittsburgh     

St.    I.ouit 
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FEDERAL  ADMINISTRATION   APPOINTMENTS 

A.  F.  Duffy  has  been  appointed  assistant  manager  of  the 
Safety  Section.  Division  of  Operation,  of  the  United  States 
Railroad  Administration,  with  office  at  Washington,  D.  C, 
succeeding  W.  P.  Borland,  who  is  now  chief  of  the  Bureau 
of  Safety,  Interstate  Commerce  Commission. 

George  N.  De  Guire  has  been  appointed  general  super- 
visor of  equipment  for  eastern  territory,  on  the  staff  of  the 
mechanical  assistant  to  the  director  of  the  division  of  opera- 
tion. 

John  McManamy  has  been  appointed  general  supervisor 
of  equipment  for  western  territory-,  on  the  staff  of  the  me- 
chanical assistant  to  the  director  of  the  division  of  operation, 
with  headquarters  at  Washington,  D.  C. 

F.  P.  Pfahler,  mechanical  engineer  of  the  locomotive 
section,  has  been  made  chief  mechanical  engineer  on  the 
staff  of  the  mechanical  assistant  to  the  director  of  the  division 
of  operation. 

J.  J.  Tatum,  manager  of  the  car  repair  section.  United 
States  Railroad  Administration,  has  had  his  title  changed  to 
general  supervisor  of  car  repairs. 

Frank  J.  Whiteman,  superintendent  of  safety  of  the  St. 
Louis-San  Francisco,  has  resigned  and  has  been  appointed 
supervisor  of  safety  for  the  Southwestern  Region,  with  head- 
quarters at  St.  Louis. 

GENERAL 

Guy  J.  CoNGDON  has  been  appointed  supervisor  of  fuel  of 
the  Chicago  Great  Western,  with  headquarters  at  Chicago. 
Mr.  Congdon  had  been  previously  employed  in  the  perishable 
freight  department  of  the  Illinois  Central,  at  Chicago. 

Harry     K.     Fox,     whose     appointment     as     mechanical 
engineer  of  the  Chicago,  Milwaukee  &  St.  Paul,  with  head- 
quarters at  Chicago,  was  announced  in  the  Railway  Mechan- 
ical Engineer  for  Aug- 
ust,     was      born      in 
Washington        county, 
Maryland,   on   October 
14,  1881.  Mr.  Fox  was 
educated  in  the  Wash- 
ington  County   Acade- 
my, graduating  in  1900. 
In  September,  six  years 
later,  he  began  his  rail- 
road    career,     entering 
the  service  of  the  Nor- 
folk    &     W^estem,     at 
Roanoke,      Va.,      with 
which  company  he  re- 
mained for  about  three 
years,   following  which 
he  entered  the  employ 
of     the     Pennsylvania 
Railroad,  at  Pittsburgh, 
where    he    remained 
until  November,   1911, 
when  he  became  drafts- 
man on  the  Western  Maryland,   at   Hagerstown,  Md.     In 
October,  two  years  later,  he  was  promoted  to  motive  power 
inspector,  and  in  October,  1916,  he  became  chief  draftsman. 
On  March  8.  1918,  Mr.  Fox  was  appointed  engineer  of  tests 
of  the  Chicago,  Milwaukee  &  St.  Paul,  at  Milwaukee,  Wis., 


H.    K.    Fox 


which  position  he  held  until  his  prwnotion  to  mechanical 
engineer  on  July  8. 

H.  C.  EicH,  superintendent  of  motive  power  of  the  Chicago 
Great  Western,  at  Oelwein,  Iowa,  has  been  appointed  gen- 
eral superintendent  of  machinerj-,  with  the  same  head- 
quarters. A  photograph  of  Mr.  Eich  and  a  sketch  of  his 
career  were  published  in  the  November  issue  of  the  Railway 
Mechanical  Engineer  on  page  656. 

W.  A.  McGee  has  been  appointed  mechanical  engineer 
of  the  New  York  Central,  lines  west  of  Buffalo,  with  head- 
quarters at  Cleveland,  Ohio,  succeeding  M.  \'.  Bailliere, 
resigned, 

Jacob  Edgar  Mechling,  whose  promotion  to  superintend- 
ent of  motive  power  of  the  Pennsylvania  System,  western 
lines,    was    announced    in    the    August    issue,    was    bom 

at  Butler,  Pa.,  on  No- 
vember 29,  1863.     Mr. 
Mechling  was  educated 
in  the   high   school   in 
his  native  town  and  in 
1880    he    entered    the 
employ  of  the  H.    K. 
Porter  Locomotive 
Works    at    Pittsburgh, 
Pa.,  as  a  machinist  ap- 
prentice.       In     April, 
1882,    he    entered    the 
service  of  the  Pennsyl- 
vania Railroad  at  Pitts- 
burgh,   as   special   ap- 
prentice. The  following 
year    and    until    May, 
1886,  he  was  employed 
by   the   Chicago,   Mil- 
waukee   &    St.     Paul, 
following  which  he  re- 
turned to  the  service  of  the  Pennsylvania.      Three  months 
later  he  was  promoted  to  gang  foreman  of  the  erecting  shop 
ai  Pittsburgh,  and  subsequently  became  assistant  foreman  at 
the  shop  where  he  was  first  employed.     Later  he  was  made 
foreman  of  the  new  enginehouse  at  Wall,  Pa.,  where  he  de- 
mained  until  May,  1902,  at  which  time  he  was  promoted  to 
assistant  master  mechanic  of  the  Pittsburgh  division,  with 
headquarters  at  Pittsburgh.      Two  years  later  he  was  pro- 
moted to  master  mechanic  of  the  Van'dalia,  with  headquarters 
at  Terre  Haute,  Ind.,  which  position  he  held  until  his  ap- 
pointment as  superintendent  of  motive  power  as  mentioned 
above. 

D.  J.  MuLLEX,  superintendent  motive  power  of  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  with  head- 
quarters in  Indianapolis,  Ind.,  has  had  his  authority 
extended  over  the  Chesapeake  &  Ohio  of  Indiana. 

F.  K.  Murphy,  assistant  superintendent  motive  power  of 
the  Cleveland,  Cincinnati,  Chicago  8:  St.  Louis,  also  has 
authority  now  over  the  Chesapeake  &  Ohio  of  Indiana.  His 
headquarters  are  in  Indianapolis,  Ind. 

A.  P.  Prexdergast,  mechanical  superintendent  of  the 
Texas  &  Pacific  at  Dallas,  Tex.,  has  been  appointed  also 
mechanical  superintendent  of  the  Louisiana  Railwav  &:  Navi- 
gation Company  (lines  west  of  Mississippi  river)  and  the 
Trans-Mississippi  Terminal.  Mr.  Prendergast's  headquar- 
ters are  at  Dallas. 

W.  H.  Sample,  superintendent  of  motive  power  of  the 
Grand  Trunk,  at  Montreal,  Que.,  has  been  transferred  to  the 
western  lines,  with  headquarters  at  Detroit,  Mich.,  effective 
August  26. 

W.   J.   Tapp  has  been  appointed   fuel  supervisor  of  the 
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Denver  &  Rio  Grande,  with  headquarters  at  Denver,  Colo., 
effective  August  19. 

F.  W.  Taylor  has  been  appointed  mechanical  superin- 
tendent of  the  Missouri,  Kansas  &  Texas  of  Texas;  the 
Wichita  Falls  &  North  Western;  the  Fort  Worth  &:  Denver 
City;  the  Wichita  Valley;  the  Houston  &  Texas  Central; 
the  Union  Terminal  of  Dallas,  and  the  Abilene  &  Southern, 
with  office  at  Dennison,  Texas, 

L.  H.  Turner,  superintendent  motive  power  of  the  Pitts- 
burgh &  Lake  Erie,  has  been  appointed  superintendent  mo- 
tive power  also  of  the  Lake  Erie  &  Eastern  and  the  Monon- 
gahela  Railway,  with  office  at  Pittsburgh,  Pa. 

B.  L.  Wheatley,  master  mechanic  of  the  Chicago,  Rock 
Island  &  Pacific  and  the  Chicago,  Rock  Island  &  Gulf,  with 
office  at  Fort  Worth,  Texas,  has  been  appointed  superintend- 
ent of  fuel  economy  of  the  same  roads,  with  headquarters 
at  Chicago,  succeeding  H.  Clewer,  appointed  supervisor  of 
the  fuel  conservation  section  of  the  Pocahontas  region. 

Oscar  E.  Wolden,  assistant  fuel  super\'isor  of  the  Minne- 
apolis, St.  Paul  &  Saulte  Ste.  Marie,  at  Minneapolis,  Minn., 
has  been  appointed  acting  supervisor,  succeeding  L.  R.  Pyle, 
now  on  the  staff  of  the  Central  Western  regional  director. 

MASTER    MECHANICS    AND     ROAD    FOREMEN 
OF    ENGINES 

J.  J.  Carey',  general  master  mechanic  of  the  Texas  & 
Pacific  at  Dallas,  Texas,  has  also  been  appointed  general 
master  mechanic  of  the  Louisiana  Railway  &  Navigation 
Company  (lines  west  of  the  Mississippi  river)  and  the  Trans- 
Mississippi   Terminal,   with  the  same  headquarters. 

A.  J.  Davis,  master  mechanic  of  the  Erie  at  Hornell,  N. 
Y.,  has  been  transferred  to  the  New  York  division  and 
side  lines,  having  charge  of  passenger  equipment,  succeed- 
ing F.  H.  !Murray,  promoted.  His  headquarters  are  in 
Jersey  City,  N.  J. 

M.  A.  Gleesox,  general  foreman,  locomotive  department, 
of  the  Baltimore  &  Ohio,  with  office  at  New  Castle  Junction, 
Pa.,  has  been  appointed  master  mechanic  of  the  New  Castle 
division,  with  office  at  New  Castle  Junction,  succeeding 
A.  H.  Hodges,  transferred. 

William  E.  Harmison,  assistant  master  mechanic  of  the 
Mahoning  division  of  the  Erie,  has  been  appointed  master 
mechanic,  with  headquarters  at  Kent,  Ohio,  succeeding  Wil- 
liam Moore. 

Lee  R.  Laizure,  shop  superintendent  of  the  Erie  at  Hor- 
nell, N.  Y.,  has  been  appointed  master  mechanic  of  the  New 
York  division  and  side  lines,  in  charge  of  freight  equipment, 
with  headquarters  in  Secaucus,  N.  J.  He  succeeds  Thomas 
S.  Davey,  transferred. 

William  M(K>re,  master  mechanic  of  the  Erie  at  Kent, 
Ohio,  has  been  transferred  as  master  mechanic  to  the  Sus- 
quehanna, Tioga  and  Jefferson  divisions,  with  headquarters 
at  Susquehanna,  Pa.,  succeeding  Clarence  H.  Norton,  trans- 
ferred. 

Ralph  R.  Muxn  has  been  appointed  assistant  master 
mechanic  of  the  Mahoning  division  of  the  Erie,  with  head- 
quarters at  Brier  Hill  ( Youngstown),  Ohio,  succeeding 
William  E.  Harmison. 

William  F.  Murray  has  been  appointed  master  mechanic 
of  the  New  Jersey  Southern  division  of  the  Central  of  New 
Jersey,  with  office  at  Lakehurst,  N.  J.,  to  succeed  William 
Montgomery,  retired. 

Clarence  H.  Norton,  master  mechanic  of  the  Susque- 
hanna, Tioga  and  Jefferson  divisions  of  the  Erie,  has  been 
transferred  to  the  Allegheny  and  Bradford  divisions,  with 
lieadquarters  at  Hornell,  N.  Y.,  succeeding  A.  J.  Davis. 


CAR  DEPART.MENT 

A.  E.  Calkins,  assistant  superintendent  of  rolling  stock  of 
the  New  York  Central  Lines  East,  has  been  appointed  en- 
gineer of  rolling  stock  of  the  New  York  Central  Lines,  witli 
office  at  New  York.  Mr.  Calkins  is  in  the  service  of  tht 
corporation,  and  is  not  in  the  operating  organization. 

I.  S.  Downing,  general  master  car  builder  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis,  with  headquarters 
at  Indianapolis,  Ind.,  has  had  his  authority  extended  over 
the  Chesapeake  &  Ohio  of  Indiana. 

W.  R.  McMunn,  general  car  inspector  of  the  New  York 
Central,  Buffalo  and  east,  with  office  in  Albany,  N.  Y.,  has 
been  appointed  assistant  to  the  superintendent  of  rolling 
stock,  with  office  in  New  York,  succeeding  A.  E.  Calkins. 

Harry  W.  Maurer  has  been  appointed  assistant  super- 
intendent of  the  car  department  of  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie,  with  office  at  Minneapolis,  Minn. 

SHOP  AND  ENGINEHOUSE 

John  Burns,  master  mechanic  of  the  Quebec  district  of 
the  Canadian  Pacific,  at  Montreal,  Que.,  has  been  appointed 
assistant  works  manager  of  the  Angus  shops  at  Montreal, 
succeeding  J.  W.  Buckland,  granted  leave  of  absence. 

Thomas  S.  Davey,  master  mechanic  of  the  Erie  at  Se- 
caucus, N.  J.,  has  been  appointed  shop  superintendent  at 
Hornell,  N.  Y.,  succeeding  Lee  R.  Laizure. 

S.  G.  Kennedy,  shop  foreman  of  the  Atlantic  Coast  Line, 
with  office  at  Sanford,  Fla.,  has  been  appointed  general  fore- 
man at  Lakeland  (Fla.)  shops,  vice  G.  F.  Richards,  re- 
signed. 

PURCHASING   AND   STOREKEEPING 

J.  \\'.  Gerber,  general  storekee|)er  of  the  Southern  Rail- 
way, with  office  at  Washington,  D.  C,  has  been  appointed 
general  storekeeper  also  of  the  Alabama  &  Vicksburg,  the 
Carolina,  Clinchfield  &  Ohio,  the  Carolina,  Clinchfield  & 
Ohio  of  South  Carolina,  the  Georgia  Southern  &:  Florida, 
and  the  St.  Johns  River  Terminal,  with  headquarters  at 
Washington,  D.  C. 

Ralph  P.  Moore,  purchasing  agent  of  the  Duluth  &  Iron 
Range,  has  been  appointed  purchasing  agent  of  that  road 
and  the  Duluth,  Missabe  &  Northern,  succeeding  on  the 
latter  road  H.  Greenfield,  with  office  at  Duluth,  Minn. 

COMMISSION  APPOINTMENT 

W.  J.  Patterson  has  been  appointed  assistant  chief  of  the 
Bureau  of  Safety,  Interstate  Commerce  Commission,  with 
office  at  Washington,  D.  C.  Mr.  Patterson  has  been  an  in- 
spector of  safety  appliances  under  the  commission  for  the 
past  four  years. 


OBITUARY 

C.  W.  Van  Buren,  general  master  car  builder  of  the  Ca- 
nadian Pacific  was  killed  in  an  automobile  accident  near 
Albany,  New  York,  on  August  25. 


NEW  SHOPS 

Hocking  Valley. — This  road  has  gifi^pt  a  contract  to  the 
Austin  Company,  Cleveland,  Ohio,  for  the  erection  of  a 
10-stall  roundhouse  at  Nelsonville,  Ohio,  to  be  completed  in 
75  working  days. 

Philadelphia  &  Reading. — A  contract  has  been  given  to 
D.  S.  Warfel,  Lancaster,  Pa.,  for  putting  up  a  new  machine 
shop  at  Rutherford,  Pa.  The  building  is  to  be  a  one-story 
structure,  20  ft.  wide  by  158  ft.  long,  of  brick  construction 
on  concrete  foundation  and  base,  with  steel  frame  roof  and 
steel  sash. 
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John  F.  Long,  assistant  to  president,  Bruce  V.  Crandall 
Service,  has  received  a  commission  as  captain  in  the  engineer 
corps. 

The  Toronto  office  of  the  Metal  &  Thermit  Corporation 
has  been  moved  from  103  Richmond  street,  S.  W.,  to  15 
Emily  street. 

Sylvanus  L.  Schoonmaker,  chairman  of  the  board  of  di- 
rectors of  the  American  Locomotive  Company,  died  on  August 
17  at  his  summer  home  at  Locust  Valley,  L.  I. 

Marshall  E.  Keig,  secretary  and  treasurer  of  Harrj'  Visser- 
ing  &  Co.,  secretary  and  treasurer  of  the  Okadee  Company, 
and  third  vice-president  of  the  Charles  R.  Long,  Jr.,  Com- 
pany, with  office  at 
Chicago,  has  resigned 
from  those  positions 
and  has  been  given  a 
leave  of  absence  for 
the  period  of  the  war. 
Mr.  Keig  has  been  ac- 
cepted for  service  in 
the  signal  corps  of  the 
army  after  having  been 
rejected  from  the  artil- 
ler}-,  infantr}-,  marines, 
railroad  regiments  and 
navy  on  account  of  de- 
fective vision.  Before 
entering  the  railway 
supply  field,  Mr.  Keig 
was  employed  by  the 
Atchison,  Topeka  & 
Santa  Fe.  From  1904 
until  1907  he  was  in 
the  construction  and  operating  departments  and  in  the  ensuing 
five  years  was  in  the  general  purchasing  department  at  Chi- 
cago. He  has  been  with  the  supply  companies  which  he  now 
leaves  ever  since  severing  his  connection  with  the  Santa  Fe. 

The  Q.  &  C.  Company,  New  York,  opened  an  office  in  the 
Claus  Spreckels  building,  San  Francisco,  Cal.,  on  August  21. 
This  office  is  in  charge  of  Latham  McMullin. 

R.  S.  Brown,  who  has  been  with  the  G.  M.  Basford  Com- 
pany, New  York,  since  its  establishment,  two  years  ago,  was 
made  vice-president  of  that  company  August  26. 

L.  R.  Boyer,  formerly  with  the  United  States  Bureau  of 
Standards,  has  entered  the  service  of  E.  &  T.  Fairbanks  & 
Co.,  scale  manufacturers,  with  headquarters  at  St.  Johnsbury, 
Vt. 

The  Thomas  A.  Edison,  Inc.,  primary  battery  division,  has 
moved  its  San  Francisco  office  from  room  921  Crocker  build- 
ing to  room  1205  Hobart  building.  E.  W.  Newcomb  is  in 
charge. 

The  Edison  Storage  Batter\'  Supply  Company  has  moved 
its  New  Orleans  office  from  201  Baronne  street  to  larger  and 
more  commodious  quarters  in  the  Maison  Blanche  building, 
room  911. 

H.  K.  Christie,  air  brake  inspector  and  instructor  of  the 
Pere  Marquette,  with  headquarters  at  Grand  Rapids,  Mich., 
has  left  the  service  of  that  company  to  enter  advertising  work 
with  a  Chicago  agency. 

E.  R.  Wood,  formerly  eastern  representative  of  the  High 
Speed  Hammer  Company,  Rochester,  N.  Y.,  has  associated 
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himself  with  the  sales  department  of  the  Sherritt  &  Steer 
Company,  Inc.,  Philadelphia,  Pa. 

The  Chicago  Pneumatic  Tool  Company  announces  the  ap- 
pointment of  C.  W.  Cross  as  special  representative  for  the 
sale  of  pneumatic  tools  to  railroads,  succeeding  L.  C.  Sprague, 
who  has  been  made  district  manager  of  sales  at  New  York. 

At  the  last  meeting  of  the  board  of  directors,  Le  Grand 
Parish,  chairman  of  the  executive  committee,  was  elected 
president  of  the  Lima  Locomotive  Works,  Inc.  Mr.  Parish 
will  also  retain  the  presidency  of  the  American  Arch  Cotii- 
pany. 

W.  H.  V.  Rosing,  formerly  in  the  employ  of  the  St.  Louis- 
San  Francisco,  has  become  associated  wih  the  Glolje  Seam- 
less Steel  Tubes  Company  of  Milwaukee,  ^^'is.,  as  assistant 
mill  manager  in  charge  of  the  engineering  and  mechanical 
departments. 

The  Chicago  Pneumatic  Tool  Company  has  started  work 
on  the  construction  of  an  addition  to  the  Cleveland  plant, 
which  is  planned  to  double  the  present  output.  It  is  expected 
that  work  will  be  cwnpleted  on  the  building  about  November 
1.    The  necessary  equipment  has  been  ordered. 

H.  E.  Chilcoat,  representative  of  the  Westinghouse  Air 
Brake  Company  at  its  Pittsburgh  office,  has  severed  his  con- 
nection with  that  company  to  accept  the  ix)sition  of  manager 
of  the  Clark  Car  Company,  Pittsburgh,  manufacturers  of 
the  Clark  extension  side  dump  car. 

The  Independent  Pneumatic  Tool  Company  has  leased  the 
entire  sixth  floor  of  the  Otis  building  at  600  \\est  Jackscm 
Boulevard,  Chicago,  for  general  offices,  and  removal  was 
effected  about  September  1.  The  new  quarters  are  twice  as 
large  as  those  formerly  occupied  at  1307  South  Michigan 
avenue. 

A.  G.  Delany,  salesman  for  the  American  Brake  Shoe  & 
Foundry-  Company,  with  headquarters  at  Chicago,  has  been 
appointed  local  manager  of  that  company,  at  ^Iinneapolis, 

Minn.,  where  he  will 
have  charge  of  its  work 
and  will  also  look  after 
sales  in  northwestern 
territor}-.  Mr.  Delany 
was  bom  at  Worcester, 
N.  Y.,  in  1879.  In 
1896  he  entered  the 
ser\'ice  of  the  Chicago, 
Burlington  &  Quincy  as 
an  office  boy;  later  he 
ser\ed  for  a  period  of 
seven  years  in  the 
Burlington  locomotive 
shops  at  Chicago,  and 
at  Aurora,  111.,  follow- 
ing which  he  was 
appointed  mechanical 
travel  ing  inspector, 
having  charge  of  the 
heating  and  lighting  of 
passenger  cars  of  both  the  east  and  west  lines.  In  1905  he 
resigned  to  become  salesman  for  the  Safety  Car  Heating  & 
Lighting  Company,  at  Chicago,  where  he  remained  for  three 
years,  following  which  he  went  with  the  Chicago  Car  Heating 
Company,  as  salesman,  with  headquarters  at  Atlanta,  Ga.  In 
1911  he  left  that  company  to  become  salesman  for  American 
Brake  Shoe  &  Foundry  Company,  at  Chicago,  which  position 
he  held  until  his  recent  appointment  as  local  manager  at 
Minneapolis. 

The  Bird- Archer  Company,  manufacturer  of  locomotive 
boiler  chemicals,  has  moved  its  Chicago  offices  to  1105 
Peoples  Gas  building,  the  change  having  been  necessitated 
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by  larger  space  requirements.  This  company  has  recently 
increased  its  manufacturing  facilities  by  opening  a  new  fac- 
tor^' in  Chicago,  and  a  new  factor^'  at  Cobourg,  Ont.,  besides 
materially  increasing  the  output  of  its  Philadelphia  factory. 

George  H.  Musgrave  was  appointed  general  manager  of 
the  Star  Brass  Manufacturing  Company,  Boston,  Mass.,  on 
July  1.  Mr.  Musgrave  has  been  with  this  company  for  more 
than  30  years,  having  left  the  service  of  the  New  York  & 
New  England  Railroad  to  go  to  the  Star  Brass  Manufacturing 
Company.  In  1900  he  was  appointed  general  sales  agent, 
specializing  on  railway,  marine  and  naval  steam  devices. 

The  Lagonda  Manufacturing  Company,  Springfield,  Ohio, 
announces  that  the  Syracuse  (N.  Y.)  district  office  in  charge 
of  T.  X.  Lieb,  has  been  moved  from  2400  South  Salina  street 
to  219  Union  Bank  building,  and  that  the  Cincinnati  branch 
office  has  been  moved  from  the  First  National  Bank  building 
to  2607  Union  Central  building.  Frank  Walmsley,  who  has 
handled  the  Lagonda  business  in  Cincinnati  for  .some  time, 
is  in  charge. 

Press  G.  Kennett,  western  railroad  sales  manager  of  the 
Flint  Varnish  &  Color  Works,  with  headquarters  at  Chicago, 
has  resigned  to  become  manager  of  the  railroad  department 
of  the  C.  R.  Cook  Paint  &  Varnish  Company,  Kansas  City, 
Mo.  Mr.  Kennett  was  connected  with  the  Flint  Varnish  & 
Color  Works  for  eight  years  and  previous  to  that  had  17 
years  of  railroad  experience  in  the  stores  and  purchasing 
departments  of  several  lines  in  the  Southwest. 

Wilberforce  Eckels,  who  for  five  years  has  been  assistant 
western  sales  manager  of  the  Standard  Coupler  Company  in 
Chicago,  has  been  commissioned  a  second  lieutenant  of  en- 
gineers. Mr.  Eckels  is  a  graduate  of  Pennsylvania  State 
College,  where  he  took  a  mechanical  engineering  course 
Owing  to  the  fact  that  George  A.  Post,  Jr..  fonnerly  western 
sales  manager,  has  been  for  several  months  a  captain  in  the 
ordnance  corps,  and  that  now  Lieutenant  Eckels  is  also  in 
military  service,  the  company  has  closed  its  Chicago  office. 

The  Dearborn  Chemical  Company,  Chicago,  announces  the 
inauguration  of  a  specialties  department  for  the  manufacture 
and  marketing  of  a  number  of  specialties  of  interest  to  manu- 
facturers of  steel  products.  These  specialties  have  been 
tested  in  actual  service  for  two  years  or  more  and  include  a 
rust  preventive  known  as  No-Ox-Id,  cutting  oils  for  lubri- 
cating the  cutting  tool  and  preventing  overheating  in  metal 
cutting,  quenching  oils  for  heat  treating,  drawing  oils,  and 
DearlK)line,  a  preparation  for  cleaning  machined  parts  of 
cmer)'  or  grease. 

\\\  J.  Schlacks,  vice-president  and  director  of  McCord  & 
Co..  at  Chicago,  has  incorporated  the  Locomotive  Lubricator 
Company  and  has  purchased  the  McCord  locomotive  lubri- 
cator. The  new  company  will  manufacture  and  promote  the 
sale  of  the  Schlacks  system  of  locomotive  forced  feed  lubri- 
cation. O.  H.  Neal  and  C.  W.  Rudolph,  sales  engineers,  who 
have  been  associated  with  Mr.  Schlacks  in  McCord  &  Co., 
have  joined  the  new  company,  now  located  in  the  Tower 
building,  Chicago.  Mr.  Schlacks'  photograph  and  biographi- 
cal sketch  appeared  in  the  December,  1917,  issue. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  purchased  the  property,  business  and  good-will  of  the 
Krantz  Manufacturing  Company,  Inc.,  Brooklyn,  N.  Y., 
manufacturers  of  safety  and  semi-safety  electrical  and  other 
devices,  such  as  auto-lock  switches,  distribution  panels, 
switchljoards,  floor  boxes,  bushings,  etc.  The  supply  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany will  act  as  exclusive  sales  agent  for  the  products  of  the 
Krantz  Manufacturing  Company,  Inc.,  Brooklyn,  N.  Y., 
continued  under  its  present  name.  H.  G.  Hoke,  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  will  represent 
the  supply  department  at  the  Krantz  factor^-. 
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Tanks. — The  Walter  A.  Zelnicker  Supply  Company,  St. 
Louis,  Mo.,  has  issued  bulletin  No,  246.  This  is  a  four- 
page  pamphlet  and  contains  specifications  for  some  of  the 
storage,  wooden  and  car  tanks,  etc.,  carried  in  stock  by  the 
company. 

Expansion  Joints. — The  Ross  Heater  &  Manufacturing 
Company,  Buffalo,  N.  Y,,  has  issued  a  folder  describing  and 
illustrating  the  Ross  crosshead-guided  expansion  joints,  water 
heaters,  condensers  and  other  apparatus  manufactured  by 
this  company. 

Strom  Bearings. — Data  sheets  giving  prices  and  dimen- 
sions of  all  types  of  Strom  bearings  have  been  compiled  in  a 
72-page  catalogue  by  the  U.  S.  Ball  Bearing  Manufacturing 
Company  of  Chicago,  to  assist  purchasers  in  making  selection 
of  the  proper  bearings  for  their  needs. 

Flexible  Shaft  Coi'plings. — Bulletin  No.  26  of  the 
Smith-Serrell  Company,  Inc.,  90  West  street,  New  York, 
issued  recently,  describes  the  construction  and  operation  of 
Francke  flexible  shaft  couplings  of  the  heavy  pattern  typ)e. 
Directions  are  given  for  size  selection  and  installation. 

Piston  Rings. — Ever-Tight  piston  rings,  which  are 
claimed  to  increase  compression  and  power  and  reduce  waste 
of  fuel  and  oil,  are  described  and  illustrated  in  a  four-page 
folder  issued  by  the  Ever  Tight  Piston  Ring  Cwnpany,  St. 
Louis,  Mo.     The  dimensions  are  given  in  the  pamphlet. 

Calculating  Bearing  Loads. — The  U.  S.  Ball  Bearing 
Manufacturing  Company  has  compiled  in  a  booklet  of  con- 
venient size,  formulae  and  calculations  necessary  to  determine 
the  loads  on  ball  bearings  resulting  from  various  types  of 
povver  transmitting  elements,  with  sketches  illustrating  the 
various  bearing  loads.  These  include  belt,  rope  and  chain 
drive  loads,  spur,  helical  and  bevel  gear  drive  loads,  and 
helical  bevel  gear  and  worm  gear  drive  loads. 

Portable  Forges. — The  Buffalo  Forge  Company,  Buf- 
falo, N.  Y.,  has  issued  a  catalogue  entitled  Buffalo  Forges, 
describing  the  complete  line  of  portable  machines  manu- 
factured by  that  company.  In  order  to  simplify  the  cata- 
logue and  make  changes  and  additions  easy,  it  has  been 
punched  and  the  new  sections  may  be  attached  by  suitable 
brass  fasteners.  Section  No.  108  has  recently  been  issued, 
to  be  added  in  this  way.  It  covers  the  line  of  stationary 
forges  manufactured  by  the  company. 

The  Lubrication  of  Ball  Bearings. — The  United  States 
Ball  Bearing  Manufacturing  Company,  Chicago,  has  re- 
printed in  an  attractive  booklet,  an  article  published  in  the 
•American  Machinist  of  February'  21,  1918,  by  Otto  Bruen- 
auer,  director  of  sales  and  engineering  of  the  company. 
Methods  of  determining  the  best  lubricants  to  use  are 
described,  as  well  as  the  proper  housing  of  ball  bearings. 
The  text  is  well  illustrated  with  sketches  showing  ways  of 
sealing  the  bearings  from  dirt  and  water. 

Electric  Soldering  Irons.  —  The  Cutler-Hammer 
Manufacturing  Company  of  Milwaukee,  Wis.,  and  New 
York,  has  issued  an  eight-page  folder  describing  and  illus- 
trating the  C-H  electric  soldering  irons  and  hand  tools.  Two 
views  are  shown  of  the  soldering  iron,  which  has  a  threaded 
heating  core  over  which  the  tip  is  screwed,  and  a  new 
automatic  rack  is  explained  in  detail.  A  six-inch  current 
regulating  plate  which  provides  temperature  control  where 
different  grades  of  work  are  being  done,  and  the  C-H  7050 
feed-through  switch  for  installation  on  the  heater  cord,  are 
also  illustrated. 
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'"One   hundred   per   cent   subscriptions 
and  one  hundred  per  cent  amounts." 
That  is  the  goal  toward  which  railway- 
men  must  work  in  the  Fourth  Liberty 
Loan  campaign.     The  country  must  raise  between  Septem- 
ber 28  and  October  19,  $6,000,000,000  in  4^4  per  cent  Lib- 
erty Bonds,  double  the  amount  that  was  raised  in  the  Third 
Campaign.     Railwaymen  will  play  a  big  part  in  the  present 
drive.     They  are  being  given  a  chance  to  subscribe  on  a 
partial  payment  plan,  whereby  payments  may  be  deducted 
from  their  salaries  in  eight  monthly  installments,  the  eight 
months'  period  not  beginning,  in  the  case  of  those  who  are 
still  paying  on  their  Third  Loan  Bonds,  until  the  first  of 
the  year.    There  are  general  committees,  terminal  committees, 
office    committees,     division    committees,     shop    committees 
through  which  ever\-  man  in  railway  service  will  be  reached 
and  asked  to  take  a  bond.     There  is  every  hope  that  every 
man   will   subscribe — ^thereby  making   a  perfect  record  of 
100  per  cent  subscriptions.    But  that  will  not  be  enough.    In 
the  first  loan  railwaymen  subscribed  creditably,  in  the  sec- 
ond loan  they  doubled  their  totals  in  the  first  loan,  and  in  the 
third  loan  they  considerably  more  than  doubled  their  totals 
in  the  second  loan.     Are  they  going  to  double  their  third 
loan  totals  in  the  fourth  loan?    They  can  and  must,  to  keep 
up  their  most  enviable  record.     Bear  these  facts  in  mind 
when  you  subscribe  and  tell  your  men  when  you  ask  them 
to  subscribe.     Libert)-  Bonds  are  the  best  securities  in  the 
world!     To  show  what  you  think  of  the  Hun  who  hits  be- 
low the  belt,  who  sinks  hospital  ships,  who  bombs  hospitals, 
who  destroys  places  of  worship,  who  murders  women  and 
children,  who  cries  '"Kamerad"  and  then  shoots  and  stabs. 


who — but  wh>-  go  on  with  the  endless  list — YOU  WILL 
SUBSCRIBE  I  And  to  show  your  respect  for  those  brave 
Yanks  who  have  gone  over  there  to  stop  these  things  you 
will  do  more — you  will  lend  the  way  our  soldiers  fight — 
vou  will  buv  Libertv  Bonds  to  vour  UTMOST. 


r-.       ,    -,    „,  The   regional   director   for  the   Poca- 

There  Is  No  Place  i       .^  •        i         •         j  •       i       .. 

„  .,       ,  hontas  region  has  issued  a  circular  to 
on  Railroads  „  ,°  .^,       ^,  ,    .  . 

-      m    .  all     employees     with     the     statement, 

'Slackers  have  no  place  in  this  region," 
and  calls  attention  to  the  fact  that  the  responsibilities  of  rail- 
road employees  under  federal  control  have  changed  only  in 
that  they   have  been   increased.      This   message   should   be 
carried  from  one  end  of  the  country  to  the  other.    There  will 
be  a  very  strong  tendency  on  the  part  of  scwne  of  the  men  to 
take  advantage  of  the  increase  in  wages  with  the  accumulated 
back    pay    in    treating    themselves    to    a    "good"    vacation. 
The  mechanical  department  employee  particularly,  while  he 
is  getting  more  money,  is  duty  bound  to  work  to  his  utmost. 
.At  the  present  time  this  nation  is  "long"  on  money  and 
"short"  on  time  and  production.    The  mechanic  is  in  greater 
demand  than  ever  before  in  the  history  of  this  country.     He 
is  receiving  higher  wages  than  were  even  dreamed  of  two 
years  ago.     It  is  no  time  for  him  to  lay  down  on  the  job. 
He  must  come  across  and  deliver  the  goods  as  every  "dough- 
boy" is  compelled  to  do  on  his  $30  a  month.     It  is  easy  for 
a  man  to  say,  "A  couple  of  days  off  this  week  will  never  be 
felt,"  but  as  the  many  hundreds  of  thousands  of  $50  Liberty 
Bonds  have  gone  to  make  our  Liberty  Loans  a  success,  just 
so  that  man's  couple  of  days  will  contribute  to  make  this'  na- 


Bny  Bonds!     Back  Up  the  Boys  in  France. 
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tion's  efforts  a  success.  Tie  the  work  of  the  men  at  Ibme 
to  the  work  of  the  boys  in  the  trenches.  Get  every  one  to 
realize  how  much  depends  upon  his  own  individual  effort. 
If  this  is  done,  it  will  be  possible  to  make  the  message  of  the 
regional  director  to  his  men  read,  "There  are  no  slackers  in 
this  region." 


E    ,  ^  ..         With  the  nation  facing  a  fuel  shortage 

ruel  Conservation         -  ,       -r-  «/^/^  ^/^/^  <■ 

.    c,  ,.  of   approximately    75,000,000    tons    of 

in  Stationary  ,  .       ^  F  ■,  \  •  ■  ,      ^ 

PI  bitummous  coal  this  year,  with  the  in- 

creasing demands  of  the  war  industries 
for  fuel  with  which  to  generate  power  to  manufacture  the 
war  supplies,  and  with  the  increasing  demands  for  fuel  by 
our  allies,  it  behooves  every  railroad  man  to  do  his  utmost 
to  conserve  fuel.  The  Fuel  Conservation  Section  of  the 
Railroad  Administration,  appreciating  the  conditions  in  the 
stationary  plants  on  American  railways,  is  making  a  hard 
drive  in  this  field.  At  a  meeting  of  railway  men  responsible 
for  fuel  used  on  other  than  locomotives,  held  in  Chicago 
durins;  the  month  and  which  is  reported  elsewhere  in  this 
issue,  several  concrete  suggestions  were  made  for  saving  fuel. 
The  railroads  use  such  a  vast  quantity  of  fuel  and  it  ap- 
pears to  be  so  plentiful,  that  it  takes  considerable  mental 
effort  for  one  to  make  himself  realize  the  necessity  for  sav- 
ing. The  various  ramifications  of  fuel  economy  have  been 
overlooked.  In  the  past  but  few  have  looked  upon  a  leaky 
air  line  as  a  fuel  waster.  But  few  have  thought  of  lagging 
steam  pipes  in  an  endeavor  to  save  fuel.  Very  few  have 
considered  what  wasted  power,  unnecessary  lights,  improp- 
erly maintained  buildings,  poor  boiler  installations  and  the 
like  mean  to  the  coal  pile.  The  real  effort  will  be  in  getting 
everyone  to  realize  how  important  it  is  to  consider  all  of 
these  things.  The  conditions  are  such  that  expenditures 
which  in  the  past  were  believed  to  be  unwarranted  must  be 
made  in  order  to  save  fuel.  We  must  no  longer  look  upon 
fuel  as  worth  so  much  money,  but  we  must  consider  it  from 
the  standpoint  of  what  it  will  do  to  increase  our  produc- 
tiveness and  thus  helping  to  win  the  war. 


This,  of  course,  can  only  be  overcome  by  a  campaign  of 
education  among  the  shippers. 

The  question  of  providing  side  doors  of  substantial  con- 
struction is  important  as  a  means  of  making  box  cars  suit- 
able for  all  kinds  of  lading  and  thus  increasing  the  operating 
efficiency  of  the  railroads.  The  amount  of  steel  required  for 
the  work  is  almost  negligible  and  every  road  should  carry 
on  the  reinforcing  of  doors  as  rapidly  as  possible. 


g        p  The  War  Industries  Board  in  an  en- 

I     th     O  d  deavor  to  conserve  the  paper  supply  of 

of  the  D  *^^   country   has   ordered   the  various 

publishers  to  cut  down  the  use  of  paper 
for  their  publications  10  per  cent,  beginning  September  15. 
It  has  formulated  some  rather  drastic  measures,  as  will  be 
noted  in  the  announcement  at  the  beginning  of  our  general 
news  section.  None  but  bona-fide  paid  subscribers  and 
advertisers  are  to  be  furnished,  regularly,  issues  of  these 
magazines.  We  will  be  forced,  therefore,  on  account  of  this 
ruling,  to  cut  off  subscriptions  that  are. not  paid  prcnnptly 
in  advance.  Further  than  this  it  will  be  necessar\'  to  reduce 
somewhat  the  number  of  editorial  pages  in  each  issue.  While 
in  the  past  our  regular  issues  have  varied  between  54  and 
56  pages,  it  will  now  be  necessary  to  have  an  average  of 
50.  In  order  to  do  this  without  impairing  the  value  of  the 
paper  to  our  readers,  the  editors  will  be  called  upon  to  edit 
more  carefully  ever>'  article  that  is  published,  printing  only 
that  part  which  is  necessary  to  give  the  desired  information. 
If,  therefore,  in  the  future  our  contributors  feel  that  their 
articles  have  been  severely  "blue  penciled,"  they  will  know 
the  reason.  We  do  not  wish  in  the  least  to  discourage  our 
readers  from  making  contributions.  It  is  by  their  assist- 
ance that  we  have  been  able  to  make  this  paper  a  success 
and  it  is  only  by  their  continued  assistance  that  we  can 
liope  to  secure  the  best  results. 


Box  Car  Doors 

Need 
Attention 


No  one  who  observes  the  condition  of 
freight  equipment  can  fail  to  notice  the 
large  per  cent  of  box  cars  with  defective 
side  doors  that  are  now  in  service. 
From  the  standpoint  of  the  car  repair  foreman  this  is  a 
minor  matter,  as  door  repairs  are  not  difficult  to  make  and 
do  not  involve  much  expense.  From  the  shippers'  viewpoint, 
however,  this  is  a  serious  defect,  as  there  are  very  few 
commodities  shipped  in  box  cars  which  do  not  require  good 
door  protection. 

The  reinforcing  of  car  doors  is  a  matter  that  has  received 
considerable  attention  in  the  past.  The  Master  Car  Build- 
ers' Association  has  repeatedly  urged  the  adoption  of  door 
stiffeners  and  adequate  door  fixtures.  The  present  de- 
plorable condition  can  only  be  laid  to  the  indifference  of  the 
roads.  Some  roads,  to  be  sure,  have  put  the  doors  on  their 
old  box  car  equipment  in  good  condition.  If  all  had  done 
what  they  could  along  this  line  there  would  be  fewer  cars 
runninc;  now  with  boards  nailed  to  the  bottom  comers  of 
the  doors  to  hold  them  in  the  guides  and  cleats  to  keep  them 
shut.  Door  hasps  with  short  fasteners  and  poorly  attached 
shoes  and  strips  at  the  bottom  of  the  doors  are  two  features 
responsible  for  a  great  deal  of  trouble.  Among  the  other 
things  that  should  be  corrected  are  tracks  that  allow  the 
rollers  to  become  misplaced  or  the  door  to  be  jarred  out 
of  the  bottom  guides.  Horizontal  stiffeners  and  burglar- 
proof  bottom  guides  should  be  applied  to  cars  not  already 
so  equipped.  The  loading  of  cars  without  adequate  side  door 
protection  is  responsible  for  considerable  damage  to  doors. 


The  Traveling 

Engineers' 

Convention 


The  Railroad  Administration  decided 
wisely  when  it  granted  the  Traveling 
Engineers'  Association  permission  to 
hold  its  annual  convention.  It  was  a 
remarkable  success  from  everj-  standpoint.  In  attendance 
it  was  the  largest  convention  ever  held  by  the  association — 
so  great  that  the  usual  convention  facilities  of  the  hotel  at 
which  it  was  held  were  inadequate  and  it  was  necessary  to 
hold  the  meetings  in  one  of  the  neighboring  theatres.  Ever\' 
session  saw  an  overflow  to  the  galleries,  so  interested  were 
the  men  in  the  proceedings.  Every  part  of  the  country  was 
well  represented  by  men  on  the  firing  line — whose  duties 
brought  them  in  daily  contact  with  the  physical  operation 
of  locomotives  and  trains.  The  interest  in  the  proceedings 
and  the  patriotism  displayed  were  remarkable  and  a  most 
illuminating  testimonial  to  the  spirit  of  railway  men  in  gen- 
eral towards  the  war. 

Inspiring  addresses  were  made  by  representative  men  and 
the  thoroughness  of  the  committee  reports,  together  with  the 
thoughtfulness  with  which  they  were  discussed,  plainly  in- 
dicated that  the  members  of  the  association  appreciated  the 
seriousness  of  the  situation.  Throughout  the  entire  con- 
vention a  spirit  of  patriotism,  service  and  action  was  mani- 
fest. The  subject  of  fuel  economy — one  of  the  most  important 
questions  before  railroad  men  at  this  time — occupied  a  very 
large  part  of  the  convention's  deliberations.  Co-operation 
in  its  highest  sense,  to  the  end  that  the  power  may  be  well 
maintained,  was  a  predominating  feature.  Paper  restric- 
tions placed  upon  us  by  the  War  Industries  Board  have 
made  it  impossible  for  us  to  elaborate  as  fully  as  we  would 
like  on  the  entire  proceedings. 

The  railway  supply  companies  exhibiting  at  the  conven- 
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tion  and  particularly  those  having  exhibits  of  an  instructive 
nature  are  to  be  commended.  It  was  important  that  they 
he  there  with  their  experts  to  render  all  the  assistance  pos- 
sible in  familiarizing  the  traveling  engineers  with  the  de- 
vices that  are  to  be  applied  to  the  standard  locomotives,  as 
many  of  these  devices  will  be  new  to  some  roads. 

The  businesslike  atmosphere  of  the  entire  convention,  both 
nmong  the  railroad  men  and  the  supply  men,  was  particu- 
larly noteworthy.  Each  came  with  a  definite  purpose — to 
learn  and  to  instruct,  which  resulted  in  the  best  convention 
ever  held  by  the  Traveling  Engineers'  Association. 


Are   You 
Prepared  for 


''One  of  the  best  roundhou-t   foremen 
I  ever  knew  said  he  considered  the  only 


Last  Call 


Our  armies  in  France  are  constantly 
p  improving    their    positions,    preparing 

°    ^.  themselves  for  their  strategical  winter 

quarters.  Many  of  them  will  sacrifice 
their  lives  to  strengthen  the  line  that  their  positions  may 
be  properly  defended  when  the  snow  and  ice  increase  the 
hazards  of  war.  Are  we  at  home  strengthening  our  lines, 
planting  redoubts  here  and  there  to  strengthen  our  positions 
in  the  face  of  the  oncoming  winter?  The  demands  of  trans- 
portation are  constantly  increasing.  With  every  soldier  that 
is  carried  abroad  these  demands  are  greater.  Ever>'thing 
must  be  done  to  provide  facilities  for  proper  equipment 
maintenance  through  the  winter,  and  every  effort  must  be 
made  while  the  weather  is  good  to  place  the  equipment  in 
condition  for  the  winter.  Have  you  got  those  doors  on  your 
roundhouse?  Is  that  additional  cinder  pit  built?  Has  that 
turntable  been  repaired?  Have  you  got  that  machine  tool 
in  your  roundhouse  shop,  the  lack  of  which  caused  you  so 
much  grief  last  winter?  Have  you  built  that  open  shed 
over  your  car  repair  tracks,  and  have  you  the  many  other 
things  which  are  necessary  for  you  properly  to  handle  the 
equipment  this  winter?  And  to  the  shop  men:  Can't  you 
put  through  a  few  more  locomotives  these  next  few  months? 
Can't  vou  speed  up  a  little  bit  more  and  make  a  final  drive 
to  prepare  for  the  winter  season?  It  is  the  last  opportunity 
for  a  spurt  l)efore  the  cold  weather  comes — let  us  all  make 
the  most  of  it. 


1.  p    I  Oi^^  of  the  most  valuable  features  of 

Watch  Fuel  ^^^  ^^^^^^  ^^^^  locomotive  lies  in  the 

Consumption  of  ^^^^  ^^^^  .^  .^  ^^^  ^^^.^^^  ^^  ^^^  physical 
Stoker  Locomotives  li^^it^tions  of  the  fireman,  but  can  be 
worked  to  full  capacity  for  long  periods.  This  very  fact, 
however,  makes  it  necessary  to  watch  closely  the  condition 
of  stoker  fired  engines  to  insure  that  high  capacity  is  not 
secured  by  the  extravagant  use  of  coal.  On  hand  fired 
locomotives  the  fireman  has  a  strong  incentive  to  watch  the 
condition  of  the  power,  because  if  the  locomotive  is  not 
operating  economically  he  has  to  shovel  more  coal.  If  the 
stoker  fired  engine  is  working  inefficiently,  the  fireman 
makes  up  for  it  by  running  the  stoker  faster.  This  applies 
whether  the  waste  of  fuel  is  due  to  the  condition  of  the  lo- 
comotive or  to  improper  manipulation  by  the  engineer. 

The  roundhouse  forces  usually  depend  on  the  enginemen  to 
report  valves  out  of  square,  blows  in  cylinder  and  valve 
rings,  leaky  steam  pipes  and  other  defects  affecting  the 
economy  of  the  locomotive  which  cannot  readily  be  located 
in  a  terminal  inspection.  Where  the  locomotives  are  fired 
by  stokers  it  would  probably  be  best  to  test  for  such  defects 
at  the  roundhouse  whenever  the  monthly  inspection  is  made. 
Stokers  can  fire  cheap  grades  of  fuel  satisfactorily  and  thus 
reduce  the  cost  of  coal  burned  in  hauling  trains.  With  a  coal 
shortage  threatened,  and  with  \yar  industries  demanding 
more  coal  than  can  be  supplied,  we  must  eliminate  the  waste 
of  even  the  poorest  grades.  To  do  this  will  require  close 
checking  by  the  road  foremen  of  engines  and  careful  in- 
spection by  the  roundhouse  forces. 


plan  on  which  to  run  a  roundhouse  was 
like  a  fire  station;  always  be  ready  for 
the  unexpected  and  expect  it  to  happen,"  said  a  railroad 
officer  discussing  the  difficulties  of  the  men  operating  engine 
terminals.  In  even  the  best  regulated  roundhouses  emer- 
gencies are  certain  to  arise  and  the  way  in  which  they  are 
met  is  a  fair  measure  of  the  efficiency  of  the  roundhouse.  To 
be  ready  for  emergencies  requires  that  all  routine  work  be 
taken  care  of  according  to  a  well  prepared  plan.  A  round- 
house without  a  definite  system  of  handling  the  common 
occurrences  is  not  in  condition  to  handle  emergencie.^.  There 
are  any  number  of  the  roundhouses  where  the  foreman  must 
be  consulted  about  every  move  that  is  made.  If  anything 
unusual  happens  it  throws  a  heavy  load  on  the  foremen.  To 
say  that  they  usually  handle  such  situations  with  ;i  fair 
measure  of  success  is  a/tribute  to  their  resourcefulness,  but 
not  to  their  foresight.  A  man  who  is  constantly  working 
under  pressure  cannot  be  expected  to  respond  to  emergencies 
when  they  arise,  as  well  as  one  who  is  fresh  mentally  and 
physically.  We  must  first  make  arrangements  to  handle 
what  can  be  anticipated;  then  we  will  be  ready  for  the 
unexpected. 

Winter  is  coming  and  with  it  will  come  cold  weather.  How- 
severe  it  will  be  no  one  can  foretell,  but  the  roundhouses 
must  be  made  ready  for  storms  and  extreme  cold.  During 
the  lilizzards  of  last  winter  the  roundhouse  men  -aw  man^• 
ways  in  which  the  tenninals  could  be  put  in  better  condition 
to  handle  power  under  such  circumstances.  Doubtless  in 
many  cases  improvements  were  asked  for  which,  for  one 
reason  or  another,  have  not  been  installed.  In  that  case, 
the  thing  to  do  now  is  to  put  up  some  makeshift  wherever 
feasible  and  prepare  to  handle  things  in  the  best  wav 
possible  under  the  existing  conditions.  One  matter  that 
should  not  be  overlooked  is  making  working  conditions  as 
pleasant  as  possible  for  the  men.  A  roundhouse  is  a  dis- 
agreeable place  to  work  in  at  the  best.  If  a  man  works  in  a 
freezing  temperature,  in  wet  and  filthy  pits,  he  is  not  apt 
to  have  much  energy  left  when  some  emergencv  demands 
extra  effort. 

There  is  no  more  discouraging  place  than  a  roundhouse 
in  winter  when  everything  is  going  wrong.  It  i-  not  to  be 
wondered  at  that  in  some  cases  last  winter  the  men,  over- 
whelmed by  the  blizzards,  gave  up  and  went  home.  This 
winter  the  railroads  have  resting  on  them  the  responsibilitv 
of  keeping  munitions  and  supplies  moving  to  our  bovs  in 
France.  We  must  keep  the  roads  running.  We  must  not 
have  a  single  roundhouse  shut  down  at  any  time.  There  are 
a  few  weeks  left  before  cold  weather  will  set  in  and  ever\- 
roundhouse  man,  during  that  time,  should  do  all  he  can  to 
get  his  terminal  in  condition  to  meet  the  unexpected. 

NEW   BOOKS 

GoTernment  Iron  and  Steel  Prices. — 6  in.  by  8  in..  78  pages,  bound  in  rap^r. 
Piihlished  by  the  Penton  Publishing  Company.  Cleveland.  Ohio 
Price  $1. 

Owing  to  the  number  of  extensions  and  revisions  in  the  gov- 
ernment prices  for  iron  and  steel  since  they  were  first  fixed 
by  the  government  with  the  aid  of  the  American  Iron  &  Steel 
Institute,  the  above  manual  was  prepared  to  meet  a  need  for 
complete  price  lists  in  convenient  form.  It  covers  the  regu- 
lations to  June  22,  when  President  Wilson  reaffirmed  all  ire.n 
and  steel  prices  then  in  effect,  with  the  exception  of  Lake  Su- 
perior ore.  for  the  third  quarter,  ending  September  .^0.  T'lS. 
In  addition  to  the  tables  of  base  prices  which  cover  62  paces, 
the  book  contains  the  official  announcements,  a  directory  of 
the  committees  and  members,  several  curves  showing  the  range 
of  prices  of  various  metals  since  the  beginning. of  the  war. 
and  other  information  of  interest. 


Let    Your    Money    Work    for    LTncle    Sam. 


Organize  for  the  Liberty  Loan 

Elaborate  Preparations  Being  Made   to   Make   the 
Fourth  Campaign  a  Gigantic  Success  on  the  Railways 


THE  railway  men  of  the  United  States  are  out  to  make 
a  new  record  for  Liberty  Bond  subscriptions  in  the 
coming  Fourth  Liberty  Loan  Campaign.  They  sub- 
scribed for  the  first  loan  on  a  creditable  scale,  they  doubled 
their  first  loan  totals  in  the  second  campaign,  and  then  they 
considerably  more  than  doubled  their  second  loan  totals  in  the 
third  campaign.  If  histor}-  repeats  itself,  as  they  say  it  does, 
the  fourth  loan  totals  are  going  to  make  the  world  sit  up  and 
take  notice. 

No  stone  is  goinu  to  l)e  left  unturned  to  secure  a  big  sub- 
scription. Under  Director 
General  McAdoos  leadership 
as  expressed  in  Circular  No. 
5o,  the  regional  directors  are 
instructing  their  federal  and 
general  managers  to  organize 
the  railroads  and  as  in  the 
Third  Loan  campaign  there 
will  be  a  great  number  of 
committees  reaching  every 
man  in  railway    service. 


ciRCUL.vk  xo.  56 

It  is  the  intention  of  the 
director  general  that  a  copy 
of  Circular  No.  56  should  be 
given  to  every  railway  man. 
The  circular  in  tjuestion  has 
two  pages,  the  first  reading 
as  reproduced  in  the  center 
ot  this  page  and  the  other 
giving  the  details  of  the  loan 
and  the  meth.Kls  of  subscrib- 
ing on  the  partial  payment 
plan.  Employees  will  be  al- 
lowed to  pay  for  their  bonds 
in  eight  monthh  payments, 
but  in  cases  where  third  loan 
payments  are  still  being 
made  the  eight  months  pe- 
riod may  be  dated  from  the 
first  of  the  year.  The  full 
details  are  given  in  the  cir- 
cular as  follows: 

The  Fourtk  Liberty  Loan  cam- 
paign will  begin  on  September  28 
and  close  October  19,  and  in  order 
to  encourage  employees  to  subscribe 
thereto  federal  managers  are  au- 
thorized to  take  such  amount  of 
the  bonds  as  may  be  necessary  to 
care  for  such  subscriptions,  and  cur- 
rent federal  funds  may  be  used  as  far  as  necessary  in  paying  for  such 
bonds.     .     .     . 

<>fficers  and  employees  will  be  permitted  to  pay  in  installments  covering 
a  period  of  not  exceeding  eight  months,  provision  being  made  so  that 
such  installments  .iiav  be  paid  by  deduction  on  the  pay  roll. 

In  connection  with  the  Third  Liberty  Loan  it  was  permitted  that  pay- 
ments on  new  subscriptions  might  begin  at  the  expiration  of  the  period 
covering  installment  payments  on  subscriptions  to  the  Second  Liberty 
Loan,  in  order  :o  avoid  making  payment  on  both  subscriptions  at  the 
same  time. 

For  that  reaion  payment  to  the  Third  Liberty  Loan  in  many  cases  will 
not  be  completed  until  June.  1919.  Since  the  last  loan,  however,  employees 
generally  have  received  substantial  increases  in  wages,  and  therefore  it 
is  unnecessary  :}  avoid  the  making  of  payments  on  two  subscriptions  at 
the   same   time 

Payments  on  jubscriptions  to  the  Fourth  Liberty  Loan  may,  however, 
when  the  subscriber  is  also  making  payments  on  subscriptions  to  the 
Third  Liberty  Loan,  commence  with  the  month  of  January,  1919.  the 
period    of    eight    minths    running    therefrom.       In    cases    where    employees 


UNITED  STATES  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  DIREaOR  GENERAL  OF  RAILROACS 


WASHINGTON.  SEPTEMBER  18.  I}IS 


CIRCULAR  NO.  56 


The  pRfriofic  support  of  raihniy  employees  to  the  Tliirj  Lil^crty 
Loan  was  more  than  grutifying.  On  some  railroads  practically  every 
employee  became  a  subscriber  for  one  or  more  of  these  bonds 

Now  that  Iho  Fourth  Liberty  liOan  is  about  to  begin,  I  canic^ily 
urpe  all  railroad  officials  and  employees  to  coopcnite  in  securing  :i 
"100  per  cent"  result  on  every  railroad.  I  believe  that  where  th'.> 
officials  and  employees  unite  in  a  patriotic  support  the  response  will 
De  even  more  gratifying  than  that  to  the  Third  Liberty  Loan. 

I  realize  that  there  are  many  instances  where  railroad  employees 
arc  not  financially  able  to  assume  additional  obligations.  In  such 
instances  there  should  be  no  criticism  of  the  failure  of  an  emplovoo 
to  subscribe  to  tiie  Fourtii  Liberty  Loan.  I  beli.'ve.  however,  tliat 
when  the  urgency  of  the  need  is  presented  to  employees  that  few  will 
fail  in  their  financial  support  of  the  Ciox  ernnient. 

My  attention  has  been  called  to  the  fact  that  in  the  pa-t  loins 
many  employees  have  subscril)ed  throuirli  their  banks  and  throiijih 
other  agencies  than  the  ra'-Iroads.  Xo  criticism  s^houkl  be  made 
against  employees  for  subscribing  to  bonds  in  this  way.  but  it  is  a 
matter  of  pride  to  the  Railroad  .Vdniinibtration  that  the  emplnypcs 
on  €ach  railroad  shall  receive  the  credit  fot;  all  subscriptions  they 
make. 

Government  bonds  are  the  .safest  investment  in  the  world,  .mid  in 
making  such  an  investment  railroad  employees  at  the  same  time  hive 
an  opportunity  to  help  win  the  war  and  give  needed  supjHjrt  to  our 
noble  sons  and  brothers  who  are  risking  and  giving  their  lives  ujKia 
the  battle  fields  and  upon  tlf  seas. 

I  hope  that  100  per  cent  of  the  railroad  employees  will  s>ubscribe 
to  the  bonds  of  the  Fourth  Lilx-rty  I^oan.  I  can  think  of  nothing 
more  inspiring  than  the  great  bo<ly  of  railroad  employees  effectively 
banded  together  to  work  for  the  success  of  the  Fourth  Liberty  Loan, 
ond  I  urge  upon  each  railroad  employee  patriotically  to  do  his  share. 
In  this  way  we  can  shorten  the  war,  save  many  lives,  and  bring  a 
glorious  victor}-  to  America  and  to  democratic  principle  everywhere. 


are  not  making  payments  on  subscriptions  to  Third  Liberty  Loan  bonds, 
payments  shall  begin  with  the  pay  roll  for  the  last  half  of  October,  1918. 
Employees  will  be  credited  with  interest  on  bonds  during  the  period 
of  installment  payments,  and  will  be  charged  interest  on  deferred  payment 
both  at  4%  per  cen*.  When  the  last  installment  payment  is  made  the 
bond  will  be  delivered  to  the  subscriber.  Adjustment  of  interest  will 
be  made  in  the  last  month's  installment  payment.  Coupon  (covering 
interest  which  matures  during  the  period  of  installment  payments)  will 
be  detached  by  the  federal  treasurer  and  the  interest  ccllected.  Sub- 
scribers will,  however,  receive  proper  pruportionate  credit  on  account  of 
such  coupons  in  the  adjustment  of  interest  to  be  made  in  the  last  install- 
ment  payment,   as  described  above. 

Should   employees    leave    the    service   before   completion   of  the    payments, 
the  amount  pa-'d  will  lie  refunded  without  interest. 

Employees  may  pay  for  bonds  in 
full  at  the  time  of  subscription;  or, 
if  they  subscribe  on  the  installment 
plan,  they  may  at  any  time  pay  up 
the  unpaid  installments  in  full  and 
receive    the    bonds. 

Employees  should  not  hesitate  to 
place  their  subscription  with  the 
federal  treasurer  of  the  road  on 
which  they  are  employed  for  fear 
that  their  local  district  may  not 
receive  credit  for  subscriptions,  for 
arrangements  are  being  made  so 
that  the  subscriptions  of  railroad 
employees  will  be  reported  accord- 
ing to  their  homes,  and  the  local 
district  will  in  each  case  receive 
corresponding  credit  to  apply  toward 
its  quota. 

Instructions  are  being  issued  to 
regional  directors  relative  to  the 
formation  of  committees,  etc.,  to  or- 
ganize and  promote  this  work,  with 
which  committee  when  appointed  all 
railroad  employees  are  urged  to  co- 
operate. 

While  bonds  are  being  issued  in 
both  coupon  and  registered  form,  I 
advise  and  urge  that  employees  sub- 
scribe for  registered  bonds,  which 
in  case  of  loss  or  destruction  by 
fire  will  be  replaced  by  the  United 
States   Treasury. 


m 


inctor  General  of  Railroads. 


In  addition  to  sending  out 
the  circulars  the  director  gen- 
eral has  sent  a  letter  to  all 
regional  directors  instructing 
them  further  concerning  the 
extensive  and  intensive  cam- 
paign for  Loan  subscriptions. 
Each  regional  director  is 
doing  his  part  to  help  the 
campaign  along  and  long  let- 
ters of  instruction  have  been 
sent  to  every  federal  and 
general  manager  the  coimtry 
over.  In  addition  to  sug- 
gesting methods  of  appeal  to 
the  men,  and  directing  the 
prompt  printing  of  circulars, 
subscription  blanks,  etc.,  these  letters  have  advised  the  federal 
and  general  managers  concerning  the  form  of  organization 
and  procedure  which  should  secure  the  best  results.  The 
eastern  regional  director  in  his  letter  emphasizes  that,  "No 
effort  should  be  spared  to  make  this  campaign  an  overwhelm- 
ing success." 

Committees  will  be  established  at  each  shop  composed  of 
three  or  more  of  the  officers  in  charge  and  employees.  It 
may  be  necessary  that  further  subcommittees  be  appointed 
to  cover  outlying  shops. 

All  subscriptions  received  from  railroad  employees  will 
be  credited  to  the  local  committees  according  to  the  resi- 
dences of  the  sub.^cribers. 


Support  the  Nadoii  to  Your  Utmost. 


First  Standard  0-8-0  Switcher 

Built  by  the  American  Locomotive  Company;  Total 
Weight  214,000    Lb.;    Tractive    Effort    55,000    Lb. 


THE  nrst  of  the  standard  switching  locomotives  de- 
signed by  the  United  States  Railroad  Administration 
has  been  recently  completed  at  the  Pittsburgh  works  of 
the  American  Locomotive  Company.  The  locomotive  is  of 
the  0-8-0  type,  of  which  150  have  been  ordered  for  this 
year's  production,  to  be  distributed  among  17  different  rail- 
roads. These  engines  are  designed  on  the  basis  of  55,000 
li)  axle  load  und  have  a  total  weight  of  214,000  lb.  The 
driving  wheels  are  51  in.  in  diameter  and  the  cylinders  25 
ill  in  diameter  by  28  in.  stroke.  With  175  lb.  boiler  pres- 
sure, the  tractive  effort  is  55,000  lb. 

The  ratio-  indicate  that  for  the  service  intended,  the  loco- 


the  Chambers  inside  connected  type,  the  stem  extending 
through  a  gland  on  the  back  head,  located  8f^  in.  to  the 
right  of  the  vertical  center  line.  The  boiler  is  fitted  with  a 
Security  brick  arch,  Type  A  superheater  and  Franklin  fire- 
door.  The  main  frames  are  each  cast  in  one  piece  and  are  5 
in.  wide  throughout,  except  for  the  slab  section  at  the  rear  end. 
Here  the  width  is  reduced  to  2^  in.,  with  a  depth  of  13  J^  in., 
this  section  being  increased  for  30  in.  at  the  extreme  rear 
end  where  the  deck  plate  is  bolted  to  the  frame,  to  3  in.  in 
width  by  18  in.  in  depth.  The  upper  rail  is  6^  in.  deep 
over  the  pedestals  and  5^  in.  deep  at  the  smallest  section 
between  the  pedestals.     The  lower  rail  is  4^  in.  in  depth 


^' 

38  Ol  Ungfh  O^A/I- 

The   United   States    Railroad    Administration   Standard   0-8-0   Type    Locomotive 


motives  have  ample  boiler  capacity.  The  boiler  is  of  the 
straight  top  type  with  a  telescopic  barrel,  the  outside  diam- 
eter of  the  first  ring  being  80  in.  There  are  230  two-inch 
tubes,  laid  out  with  ^-in.  tube  sheet  spacing  and  36  5^^- 
in.  flues  with  ^-in.  tube  sheet  bridges.  The  tubes  and 
flues  are  15  ft.  long  over  the  sheets.  The  firebox  is  designed 
with  a  horizontal  mudring  and  does  not  include  a  com- 
bustion chamber. 

The  dome  is  located  on  the  second  barrel  course.  It  is 
^^1  in.  in  diameter  and  the  throttle  valve  is  placed  well 
forward  to  permit  the  boiler  to  be  entered  without  the  neces- 
sitv  for  removing  the  throttle.     The  throttle  rigging  is  of 


over  the  binders  and  3^  in.  at  the  minimum  section.  Under 
the  cylinders  the  section  is  increased  to  9^  in.  deep.  There 
is  no  front  deck  casting;  the  bumper  casting  is  attached 
directly  to  the  front  end  of  the  frame  rails  by  means  of  1-in. 
flanged  angle  plates. 

The  details  of  the  running  gear  follow  very  closely  in 
design  those  of  the  standard  Mikado  type  locomotives,  de- 
scriptions of  which  have  already  been  published.*  The 
piston  is  of  the  single  plate,  dished  section  type,  the  specifica- 
tions calling  for  either  cast  or  rolled  steel.    The  bull  ring  is  of 

•See  the  RaHway  Mechanical  Engineer  for  August,   page  436,  and  Sep- 
tember, page  491. 


Have  You  Subscribed  to  Your  Limit? 
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■■  gun  iron,  riveted  in  plucc  on  the  steel  piston  and  fitted  with 
two  :^7in.  by  J^-in.  gun  iron  packing  rings.     The  face  of 

•  the  bull-ring  is  4^  in.  wide,  increased  to  a  width  of  7  in. 
.  at  the  bottom  for  45  deg.  on  either  side  of  the  vertical  center 
:  line.  The  crosshead  is  of  the  same  design  and  interchange- 
'  able  in  detail  with  that  used  on  the  light  Mikado  type  loco- 
'■  motive.  Paxton-Mitchell  metallic  packing  is  used  for  both 
;  valve  stems  and  piston  rods. 

'      Steam  is  distributed  by  a   14-in.  piston  valve,  which  is 

•  interchangeable  with  that  used  on  both  the  light  and  heavy 
Mikado  type   locomotives,   as   are   also  the   valve   chamber 


solidated  safety  valves,  Ashton  steam  gages,  Murden  2-in. 
flanged  blow-off  cocks,  Sargent  quick  acting  blower  valve 
with  Barco  smoke  box  fittings,  Hancock  No.  11  non-lifting 
injectors,  Nathan  five-feed  lubricators,  Franklin  flexible 
pipe  couplings  and  the  Radial  buffer  and  Unit  Safety  draw- 
bar between  the  engine  and  tender. 

The  principal  data  and  dimensions  are  as  follows: 

General  Data. 

Gage   4   ft.  Syk   \n. 

Service     Switchinp 

Fuel Bit.  coal 

Tractive  effort    55,000  lb 


Cross   Sections  of  the   Standard    Eight-Wheel   Switcher 


heads.      The  engines  are  fitted  with  the  Baker  valve  motion 
and  the  Ragonnet  power  reverse  gear. 

I  hree  standard  tenders  have  been  designed  to  meet  the 
requirements  of  all  the  standard  types  of  locomotives.  These 
have  8,000  gal.,  10,000  gal.  and  12.000  gal.  capacity  respect- 
ively. The  8,000-gal.  tender  will  be  used  with  both  the  six 
and  eight-wheel  switching  type  locomotives.  The  tank  is  of 
the  rectangular  type  ordinarily  used  with  road  engines  and  is 
carried  on  a  Commonwealth  cast  steel  frame.     It  is  27   ft. 


Weight  in  working  order •        J14,000  H'. 

Weight    on    drivers ^'14,-000  lb. 

Weight  ot  engine  and  tender  in  working  order 381,900  lb. 

Wheel   basf,   dri vin? IS   ft. 

Wheel    base,    total.  T 15  ft. 

Wheel  base,  engine  and  lender 52   ii.    10^^   in. 

Ratios 

Weight  on  driver?    -:-    tractive   effort 3.9 

Total  weight  -i-  tractive  effort 3.9 

Tractive  effort   X   diam.  drivers  -^   equivalent  heatinf?  surface* 700.0 

Eqtiivalent   hentirif  stirface*    -f-   grate  area 80.5 

Firebox  hc-ating  surface   ■—   equivalent  heatinc  surface,*  per  ecu: 5.7 

Weiglit  on  drivers  -f    equivalent  heating  surface* 57.3 

Total  weight   -=-   equivalent  heating  surface* 57.3 


/(PjL ->]  }.-^-: 


Boiler  for  Standard    Eight-Wheel   Switching   Locomotive 


long  by  10  ft.  wide  by  5  ft.  1  in.  high  and  has  a  coal  capac-  ^^^'i^!i:^!:^i-^-i:-^---nr.;,— 

ity  of   16   tons.     The  tank  is   fitted   with  the  Locomotive  Grate  area  -=-  vol.  cylinder's 2.9 

Stoker  Company's  coal  pusher.     The  four-wheel  trucks  are  Cylinders  . 

,      .,,  -fi  .       ,      1       •  J       i-  111.  1  Diameter  and  stroke 25  m.  by  28  in. 

built  up  With  cast  steel  side  frames  and  bolsters,  and  are 

fitted  with  33-in.  cast  steel  wheels  mounted  on  axles  having  Kind   ".  O^f Piston 

6-in.  by  11 -in.  journals.     The  trucks  have  a  wheel  base  of  GreTt^t%vei' \'. V.V. V.\V.\V. V. V. ■.\'. ■.■..■!.■!;!.^";;.^^^'!^^^^^^' .'.".'.■.'.'.'. '6 j|  In! 

5  ft.  10  in.  and  are  spaced  15  ft.  10  in.  between  centers,  steam  lap i  in. 

.  ,,  .  '  ^       ,  .    ■,..  ,1  -   ■.        ^  Exhaust  clf'arance Oin. 

-Among  the  more  important  specialties  are  three  3-m.  Con-  i.ead  m  full  gear ><  in. 

Make   the   Fourth  Loan   a   Success! 
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n'heels 

Driving,    diameter    over    tir- SI   in. 

ririvint;  journals,   main,   diauu  and  length 10  in.   by   12  in. 

Driving  journals.  o"thers.  diamt  nd  length 9  in.  by  12  in. 

Boiler. 

Style   Straight  top 

Workine   pressure    175   lb.   per   sq.    in. 

dutsid''   diameter  of  first   rin  80  in. 

I'irelioN  length  and  width...  102'/^  in.  by  66 '^  in. 

Firebox  plates,  thickness...  Trown,  sides  and  back,  ^  in.;  tube,  'A  in. 

Firelox,    vater   space ..Front,   5   in.;   sides  and  back   A'A    in. 

Tube-,   lumber  and  outside  di      cter 230 — 2  in. 

Flues,  number  and  outside  dia      tcr 36—5^  in. 

Tubes  nnd  flues,  lenjrth.  ...  IS  ft. 

Heating  surface,  tubes  and  fire-^    2,569  sq.  ft. 

Ileatini;   surface,  firebox   including  arch   tubes 212  sq.  ft. 

Heating  surface,   total 2,781  sq.  ft. 


Half  Sections  Through  the  Firebox  Showing  the  Tube 
Sheet    Layout 

Superheater  heating  surface 673  sq.  ft. 

K«iuivalent  heittng  surface* 3,737  sq.  ft. 

Crate  area    ' 46.6  sq.  ft. 

Tender 

Tank    Water  bottom 

Frame   . .  v Cast  steel 

Weight    loaded    167,900  lb. 

Wheels,    diameter     33  in. 

Journals,   diameter  and   length 6  in.  by  11   in. 

Water  capacity    8,000  gal. 

Coal  capacity 16  tons 

*  Cqutvalrnt   heatii'.sr   snrf.-ice    =:    total   evaporating   heating  surface    +    1.5 
times-  the   superheating   surface. 


Liberty  Motor  Cylinders. — While  foniierly  all  auto- 
mobile engines  and  American  aviation  engines  had  cast  iron 
cylinders,  the  J.  G.  Brill  Company  of  Philadelphia,  railway 
car  builders,  are  making  steel  cylinders  for  some  of  the  Liberty 
motors  by  a  process  exactly  similar  to  that  used  for  making 
shells.  A  steel  billet,  almost  white-hot,  is  placed  in  a  mold 
of  the  proper  size  for  the  outside  of  the  cylinder;  then  a 
plunger  operated  by  hydraulic  pressure  is  forced  into  the  steel. 
The  result  is  a  steel  cup  with  thin  walls,  all  ready  to  be  ma- 
chined into  a  finished  cylinder.  After  this  the  sheet  steel 
outer  casing  that  forms  the  space  for  the  water-jacket  is  at- 
tached by  the  electric  welding  process.  Steel  cylinders  for 
Liberty  motors  are  also  being  made  by  the  Ford  Motor  Com- 
pany, which  devised  a  method  of  producing  steel  cylinders 
out  oftubins:. — The  World's  Work. 


FURTHER    INCREASE    IN    WAGES   TO 
MECHANICAL  DEPARTMENT  MEN 

Director  General  McAdoo  on  September  5  issued  Supple- 
ment 7  to  General  Order  27,  granting  further  increases  in 
wages  to  all  clerks,  station  employees,  stationary  enginemen, 
boiler-washers,  power  transfer  and  turntable  operators,  and 
common  laborers  in  shops,  roundhouses,  stations,  storehouses 
and  warehouses.  It  contains  general  rules  for  prcMnotion  and 
adjustments  of  grievances. 

The  new  rates  are  effective  as  of  September  1,  1918.  Back 
pay  from  January  1,  1918,  not  already  paid  out,  will,  of 
course,  be  based  on  the  rate  established  in  General  Order  27. 
Under  these  supplements,  the  eight-hour  day  is  established 
throughout  for  these  employees,  with  overtime  up  to  10 
hours  on  a  pro  rata  basis  with  time  and  one-half  thereafter. 

SUPPLEMENT  7  TO  GENERAL  ORDER  27 

Effective  September  1,  1918,  superseding  General  Order  27, 
and  in  lieu  thereof,  as  to  the  employees  herein  named,  the  fol- 
lowmg  rates  of  pay  and  rules  for  overtime  and  working  con- 
ditions for  all  clerical  forces  in  all  departments,  and  for  certain 
employees  in  stations,  storage  or  terminal  warehouses,  docks, 
storehouses,  shops  and  yards,  upon  railroads  under  federal  con- 
trol, are  hereby  ordered : 

ARTICLE    I. — RATES    OF    PAY 

(a)  For  all  employees  who  devote  a  majority  of  their  time  to 
clerical  work  of  any  description,  including  train  announcers, 
gatemen,  checkers,  baggage  and  parcel  room  employees,  train 
and  engine  crew  callers  and  the  operators  of  all  office  or  station 
equipment  devices,  (excepting  such  as  come  within  the  scope 
of  existing  agreements  or  those  hereafter  negotiated  with  the 
railroad  telegraphers),  establish  a  basic  minimum  rate  of  $62.50 
per  month ;  and  to  this  basic  minimum  rate  and  all  rates  of 
$62.50  and  above,  in  effect  as  of  Januarj'  1,  1918,  prior  to  the 
application  of  General  Order  27,  add  $25  per  month,  establishing 
a  minimum  rate  of  $87.50  per  month. 

(b)  This  order  shall  apply  to  chief  clerks,  foremen,  sub- 
foremen  and  other  similar  supervisory  forces  of  employees  herein 
provided  for. 

(c)  For  office  boys,  messengers,  chore  boys  and  other  em- 
ployees under  18  years  of  age  filling  similar  positions,  and 
station  attendants,  establish  a  basic  minimum  rate  of  $20  per 
month,  and  to  this  basic  minimum  rate  and  all  rates  of  $20  per 
month  and  above,  in  effect  as  of  January  1,  1918,  prior  to  the 
application  of  General  Order  27,  add  $25  per  month,  establishing 
a  minimum  rate  of  $45  per  month. 

(d)  For  all  other  employees  not  otherwise  classified,  such  as 
janitors,  elevator  and  telephone  switchboard  operators,  office, 
station  and  warehouse  watchmen,  establish  a  basic  rate  of  $45 
per  month,  and  to  this  basic  minimum  rate  and  all  rates  of  $45 
per  month  and  above,  in  effect  as  of  January  1,  1918,  prior  to  the 
application  of  General  Order  27,  add  $25  per  month,  establishing 
a  minimum  rate  of  $70  per  month. 

(e)  The  same  increases  provided  for  in  Sections  (a),  (b), 
(c)  and  (d)  of  this  article,  shall  apply  to  emploj'ees  named 
therein  paid  on  any  other  basis. 

(f)  The  wages  for  new  positions  shall  be  in  conformity  with 
the  wage  for  positions  of  similar  kind  or  class  where  created. 

ARTICLE    II. — STATIOX.ARY   ENGINEERS    (sTEAM),    FIREMEN   AND 
POWER    HOUSE    OILERS 

(a)  For  all  stationary  engineers  (steam),  establish  a  basic 
minimum  rate  of  $85  per  month,  and  to  this  basic  minimum  rate, 
and  all  rates  of  $85  and  above,  in  effect  as  of  January  1,  1918, 
prior  to  the  application  of  General  Order  27,  add  $25  per  month, 
establishing  a  minimum  rate  of  $110  per  month. 

(b)  This  order  shall  apply  to  chief  stationary  engineers. 

(c)  For  all  stationary  firemen  and  power  house  oilers,  estab- 
lish a  basic  minimum  rate  of  $65  per  month,  and  to  this  basic 
minimum  rate,  and  all  rates  of  $65  and  above,  in  effect  as  of 
January  1,  1918,  prior  to  the  application  of  General  Order  27, 
add  $25  per  month,  establishing  a  minimum  rate  of  $90  per 
month. 

ARTICLE    III. — LOCOMOTIVE    BOILER  WASHERS. 

For  all  locomotive  boiler  washers  who  were  on  January  1, 
1918,  prior  to  the  application  of  General  Order  27,  receiving  less 
than  26  cents  per  hour,  establish  a  basic  minimum  rate  of  26 
cents  per  hour,  and  to  this  basic  minimum  rate,  and  all  hourly 
rates  of  26  cents  and  above,  add  12  cents  per  hour,  establishing 
a  minimum  rate  of  38  cents  per  hour,  provided  that  the  maxi- 
nnnm  shall  not  exceed  50  cents  per  hour. 


Buy  Bonds!     Back  Up  the   Boys  in  France. 
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ARTICLE   IV. — POWER    TR.ANSKER    AND   TURXT.XBLE   OPERATORSn 

For  all  operators  of  power  driven  transfer  and  turntables  who 
were  on  January  1,  1918,  prior  to  the  application  of  General 
Order  27,  receiving  less  than  21  cents  per  hour,  establish  a 
basic  minimum  rate  of  21  cents  per  hour,  and  to  this  basic  mini- 
mum rate,  and  all  hourly  rates  of  21  cents  and  above,  add  12 
cents  per  hour,  establishing  a  minimum  rale  of  33  cents  per 
hour,  provided  that  the  maximum  shall  not  exceed  45  cents 
per  hour. 

ARTICLE    V. — SHOP,    ROUNDHOUSE,    STATION,    STOREHOUSE    AND    W.\RE- 

HOUSE    EMPLOYEES     (EXCEPT    EMPLOYEES    PROVIDED    FOR 

IN   HARBOR  awards). 

(a)  For  all  laborers  employed  in  and  around  shops,  round- 
houses, stations,  storehouses  and  warehouses  (except  employees 
provided  for  in  harbor  awards),  such  as  engine  watchmen  and 
wipers,  fire  builders,  ashpitmen,  boiler  washer  helpers,  flueborers, 
truckers,  stowers,  shippers,  coal-passers,  coal  chute  men,  etc., 
who  were  on  January  1,  1918,  prior  to  the  application  of  General 
Order  27.  receiving  less  than  19  cents  per  hour,  establish  a  basic 
minimum  rate  of  19  cents  per  hour,  and  to  this  basic  minimum 
rate,  and  all  hourly  rates  of  19  cents  and  above,  add  12  cents  per 
hour,  establishing  a  minimum  rate  of  31  cents  per  hour,  provided 
that  the  maximum  shall  not  exceed  43  cents  per  hour. 

(b)  For  all  common  labor  in  the  departments  herein  referred 
to  and  not  otherwise  provided  for,  who  were  on  January  1. 
1918,  prior  to  the  application  of  General  Order  27,  receiving  less 
than  16  cents  per  hour,  establish  a  basic  minimum  rate  of  16  cents  , 
per  hour,  and  to  this  basic  minimum  rate  and  all  hourly  rates 
of  16  cents  and  above,  add  12  cents  per  hour,  establishing  a 
minimum  rate  of  28  cents  per  hour,  provided  that  the  maximum 
shall  not  exceed  40  cents  per  hour. 

ARTICLE   VI. — MONTHLY,    WEEKLY    OR    DAILY    RATES. 

For  all  monthly,  weekly  or  daily  rated  employees,  in  the  de- 
partments herein  referred  to,  and  not  uiherwise  provided  for. 
increase  the  rates  in  eflFect  as  of  January  1,  1918,  prior  to  the 
application  of  General  Order  27,  on  the  basis  of  $25  per  month. 

ARTICLE  VII. — MAXIMUM    MONTHLY   WAGE. 

No  part  of  the  increases  provided  for  in  this  order  shall  apply 
to  establish  a  salary  in  excess  of  $250  per  month. 

ARTICLE    VIII. — PRESERVATION    OF    RATES. 

(a)  The  minimum  rates,  and  all  rates  in  excess  thereof,  as 
herein  established,  and  higher  rates  which  have  been  authorized 
since  January  1,  1918,  except  by  General  Order  27,  shall  be  pre- 
served. 

(b)  Employees  temporarily  or  permanently  assigned  to 
higher  rated  positions,  shall  receive  the  higher  rates  while  occu- 
pying such  positions;  employees  temporarily  assigned  to  lower 
rated  positions  shall  not  have  their  rates  reduced. 

ARTICLE    IX. — EXCEPTION 

The  provisions  of  this  order  will  not  apply  in  cases  where 
amounts  less  than  $30  per  month  are  paid  to  individuals  for 
special  service  which  only  takes  a  portion  of  their  time  from  out- 
side employment  or  business. 

ARTICLE   X. — HOURS   OF    SERVICE 

Eight  consecutive  hours,  exclusive  of  the  meal  period,  shall 
constitute  a  day's  work. 

ARTICLE    XI. — OVERTIME    AND    CALLS 

(a)  Where  there  is  no  existing  agreement  or  practice  more 
favorable  to  the  employees,  overtime  shall  be  computed  for  the 
ninth  and  tenth  hour  of  continuous  service,  pro  rata  on  the  actual 
minute  basis,  and  thereafter  at  the  rate  of  time  and  one-half 
time.  Even  hours  will  be  paid  for  at  the  end  of  each  pay  period; 
fractions  thereof  will  be  carried  forward. 

(b)  When  notified  or  called  to  work  outside  of  established 
hours  employees  will  be  paid  a  minimum  allowance  of  three 
hours. 

(c)  Employees  will  not  be  required  to  suspend  work  during 
regular  hours  to  absorb  overtime. 

ARTICLE    XII. — PROMOTION    AND    SENIORITY 

(a)  Promotions  shall  be  based  on  ability,  merit  and  seniority; 
ability  and  merit  being  sufficient,  seniority  shall  prevail,  except, 
however,  that  this  provision  shall  not  apply  to  the  personal  office 
forces  of  such  officers  as  superintendent,  trainmaster,  division 
engineer,  master  mechanic,  general  freight  or  passenger  agent, 
or  their  superiors  in  rank  and  executive  officers.  The  manage- 
ment shall  be  the  judge,  subject  to  an  appeal,  as  provided  in 
Article  Xin. 

(b)  Seniority  will  be  restricted  to  each  classified  department 
of  the  general  and  other  offices  and  of  each  superintendent's  or 
master  mechanic's  division. 

(c)  Seniority  rights  of  employees  referred  to  herein,  to :    (1) 


New  positions,   (2)   vacancies :  Will  be  governed  'uy  }-aragraphs 
(a)   and  (b)   of  this  article. 

(d)  Employees  declining  promotion  shall  not  lose  their 
seniority. 

(e)  Employees  accepting  promotion  will  be  allowed  30  days 
in  which  to  qualify,  and  failing,  will  be  returned  to  former 
position  without  loss  of  seniority. 

(f)  New  positions  or  vacancies  will  be  pri>mptly  bulletmed 
for  a  period  of  five  days  in  the  departments  where  they  occur. 
Employees  desiring  such  positions  will  tile  their  applications 
with  the  designated  official  within  that  time,  and  an  appointment 
will  be  made  within  10  days  thereafter.  Such  jiosition  or  va- 
cancy maj-  be  filled  temporarily  pending  an  assignment.  The 
name  of  the  appointee  will  immediately  thereafter  be  posted 
where  the  position  or  vacancy  was  bulletined. 

( g")  In  reducing  forces,  seniority  shall  govern.  When 
forces  are  increased  employees  will  be  returned  to  the  service 
and  positions  formerly  occupied,  in  the  order  of  their  seniority. 
Mmpioyees  desiring  to  avail  themselves  of  this  rule  must  file 
their  names  and  addresses  with  the  proper  official.  Employees 
failing  to  report  for  duty  or  give  satisfactory  reason  for  not  do- 
ing so  within  seven  days  from  date  of  notification  will  be  .on- 
sidercd  out  of  the  service. 

(h)  A  seniority  roster  oi  all  employees  in  each  classified  de- 
partment who  have  been  in  the  service  six  months  or  more, 
showing  name,  date  of  entering  the  service  and  the  date  of  tach 
promotion  or  change,  will  be  posted  in  a  place  accessible  to  those 
affected. 

(i)  The  roster  will  be  revised  and  posted  in  January  of  each 
year,  and  shall  be  open  to  correction  for  a  period  of  60  days 
from  date  of  posting,  on  presentation  of  proof  of  error  by  an 
employee  or  his  representative.  The  duly  accredited  representa- 
tive of  the  employee  shall  be  furnished  witli  a  co:.y  of  roster 
upon  written  request. 

ARTICLE    XIII. — DISCIPLINE   AND   GRIEVANt  ts 

(a)  An  employee  disciplined,  or  who  considers  himself  un- 
justly treated,  shall  have  a  fair  and  impartial  hearing,  provided 
written  request  is  presented  to  his  immediate  superior  within 
five  days  of  the  date  of  the  advice  of  discipline,  and  the  hearing 
shall   be   granted   within   five   days   thereafter. 

(b)  A  decision  will  be  rendered  within  sever,  days  after 
the  completion  of  hearing.  If  an  appeal  is  taken  it  must  be 
tiled  with  the  next  higher  official  and  a  copy  furnished  tht  of- 
ficial whose  decision  is  appealed  within  five  days  after  date  of 
decision.  The  hearing  and  decision  on  the  appeal  shal!  be 
governed  by  the  time  limits  of  the  preceding  section. 

(c)  At  the  hearing  or  on  the  appeal  the  employee  may  be 
assisted  by  a  committee  of  employees  or  by  one  or  more  duly 
accredited  representatives. 

(d)  The  right  of  appeal  by  employees  or  representatives,  in 
regular  order  of  succession  and  in  the  manner  prescribed  up  to 
and  inclusive  of  the  highest  official  designated  by  the  railroad, 
to  whom  appeals  may  be  made,  is  hereby  established. 

(e)  An  employee  on  request  will  be  given  a  letter  stating 
the  cause  of  discipline.  A  transcript  of  evidence  taken  at  the 
investigation  or  on  the  appeal  will  be  furnished  on  reques:  to 
the  employee  or  representative. 

(f)  If  the  final  decision  decrees  that  charges  against  the  em- 
ployee were  not  sustained,  the  record  shall  be  cleared  of  the 
charge ;  if  suspended  or  dismissed,  the  employee  shall  be  re- 
turned to  former  position  and  paid  for  all  time  lost. 

(g)  Committees  of  employees  shall  be  granted  leave  of  ab- 
sence and  free  transportation  for  the  adjustment  of  differences 
between  the  railroad  and  the  employees. 

ARTICLE    XIV. — RULES    FOR   APPLICATION    OF   THIS    ORDER 

(a)  It  is  not  the  intention  of  this  order  to  change  the  number 
of  days  per  month  for  monthly  paid  employees.  The  increases 
per  month  provided  for  herein  shall  apply  to  the  same  number 
of  days  per  month  which  were  worked  as  of  January  1,  1918. 

(b)  The  pay  of  female  employees  for  the  same  class  of 
work  shall  be  the  same  as  that  of  men,  and  their  working  con- 
ditions must  be  healthful  and  fitted  to  their  needs.  The  laws 
enacted  for  the  government  of  their  employment  must  be 
observed. 

ARTICLE  XV. — INTERPRETATION  OF  THIS   ORDER 

The  rates  of  pay  and  rules  herein  established  shall  be  incor- 
porated into  existing  agreements,  and  into  agreements  which 
rnay  be  reached  in  the  future  on  the  several  railroads,  and  should 
diflFerences  arise  between  the  management  and  the  employees  of 
any  of  the  railroads  as  to  such  incorporation,  intent  or  applica- 
tion of  this  order  prior  to  the  creation  of  additional  railway 
boards  of  adjustment,  such  questions  of  difference  shall  be  re- 
ferred to  the  director  of  the  Division  of  Labor  for  decision,  when 
properly  presented,  subject  always  to  review  by  the  director 
general. 

Agreements  or  practices,  except  as  changed  by  this  order,  re- 
main in  effect. 


Lend   the  Vay  They  Fifht 


Traveling  Engineers'  Convention 

A  Meeting  Full  of  Patriotism  and  Zest.     Fuel  Con- 
servation and  Other  Important  Problems  Discussed 


THE  twenty-sixth  convention  of  the  Traveling  Engineers 
was  held  at  the  Olympic  Theatre,  Chicago,  September 
10,  B.  J.  Feeny,  fuel  supervisor,  southern  region,  U.  S. 
R,  A.,  presiding.    The  meeting  was  opened  with  an  invocation 
by  Bishop  Fallows. 

ADDRESS   BY   PRESIDENT   FEENY 

The  government  of  the  United  States  has  taken  control  of 

the  railroads  and  has  placed  the  Hon.  W.  G,  McAdoo  in 

charge  of  them  as  director  general  of  the  United  States  Rail- 
road   Administration.      This    association    stands    absolutely 

loyal  to  him  first,  last  and  at 

all  times. 

We  are  all  in  the  service  of 

the  government  and  we  must 

render    our    service    to    the 

greatest    extent.     Each    and 

every  one  of  us  must  do  all 

in  our  power  to  obtain  the 

maximum    efficiency    from 

men,  material  and  supplies. 

It  becomes  the  sacred  duty 

of     every    true    and     loyal 

American  to  concentrate  his 

thoughts,  his  energy  and  his 

very  life,  if  necessary,  to  the 

supreme  task  of  winning  this 

war.     If  we  fail  to  win  this 

war  the  liberty  so  dear  to  the 

hearts     of    the     American 

people  will  be  a  thing  of  the 

past. 

This  association  is  one  of 

the  vitally  important  factors 

in  winning  the  war,  for  with- 
out good  transportation  our 

men,   money   and   munitions 

would     be     useless.      Man 

power  and  motive  power  will 

win  the  war.    They  are  today 

the  two  greatest  necessities, 

and  any  preventable  waste  in 

this  world's  cris.s  is  inexcus- 
able and  indefensible.   Upon 

members  of  this  association 

rests  a  great  responsibility  in  conserving  men  and  material, 
and  for  the  part  you  are  playing  in  this  war  you  are  not  alone 
answering  to  yourself  and  your  government,  but  you  are  an- 
swering to  the  boys  over  there  who  are  winning  the  war.  Con- 
servation is  of  prime  impyortance — conservation  of  every  kind. 
Conservation  of  fuel  is  of  vital  importance.  With  the  expan- 
sion of  our  war  industries,  the  increased  demand  for  fuel  for 
our  navy,  shipping  board  and  railroads,  the  most  drastic  fuel 
economy  must  be  enforced  if  this  country-  is  to  escape  a  most 
serious  fuel  shortage  next  winter. 

Greater  efficiency  must  be  obtained  than  ever  before  and 
this  must  be  done  by  education  and  co-operation.  It  is  pos- 
sible to  get  better  results  from  nearly  all  railroads  with 
practically  no  additional  expense,  if  every  one  will  profit  by 
his  experience  and  put  the  knowledge  so  gained  into  effect. 
We  should  analyze  what  can  be  done  under  present  cwiditions 
on  the  railroads  which  we  serve  and  then  make  such  recom- 
mendations as  will  be  justified  under  win-the-war  conditions. 
Our  government  wants  conservation — willing  conservation 


President, 


B.   J. 
Traveling 


if  possible.  It  will  enforce  conser\ation  if  necessary ,  and 
from  now  on  let  ever}'  man  of  this  association  who  loves 
.\merica  and  liberty  say  "I  will  conse*r\e.  I  will  put  my 
best  efforts  forth  every  day  in  order  that  my  country  will  win 
this  war." 

In  reviewing  the  requirements  and  dutie^  of  traveling 
engineers  on  the  various  roads,  I  find  that  there  is  a  lack 
of  uniformit}-  as  to  just  what  is  required  of  them.  Standard- 
ization of  the  duties  of  traveling  engineers  is  necessary  to 
render  efficient  service.  Familiarity  of  its  detail  is  essential 
on  account  of  the  large  number  of  inexperienced  men  that 

are  being  placed  on  the  loco- 
motives due  to  the  great  num- 
ber of  exf)erienced  men  who 
have  responded  to  the  call  of 
our  country  to  take  up  arms, 
and  I  earnestly  recommend  to 
you — 

First — To  apply  yourselves 
entirel}-  to  the  management 
and  c^ration  of  locomotives, 
S  e  c  o  n  d — To  co-operate 
with  the  various  operating  de- 
partments. 

Third — By  making  sug- 
gestions for  the  improring  of 
conditions  which  c(xne  to 
your  attention  in  the  per- 
formance oi  your  locomotive 
duties. 

The  Railway  Supplymen's 
Association  has  arranged  for 
our  benefit  a  splendid  exhibit 
of  interesting  locomotive  sup- 
plies and  their  representa- 
tives are  here  to  explain  the 
merits  of  their  material  and 
devices.  Much  credit  is  due 
to  the  supplymen  for  their 
educational  work,  for  we 
have  learned  from  them  the 
most  successful  way  to  apply 
and  operate  the  material  and 
devices  which  increase  the 
efficiency  of  the  locomotive. 
All  members  should  spend  as  much  time  around,  and  give  as 
much  attention  as  possible  to.  the  exhibits.  It  is  far  more 
necessary  than  ever  before  on  account  of  the  distribution  of 
government  standard  locomotives. 

On  the  twenty-eighth  day  of  this  month  every  man  in  the 
Inited  States  will  be  facing  a  financial  obligation.  A  little 
forethought  now,  a  little  economy,  a  little  inconvenience,  will 
enable  }ou  to  meet  this  obligation  and  it  will  give  you  a  warm 
teeling  m  your  heart  when  you  have  fulfilled  it  The  obli- 
gation I  refer  to  is  the  Fourth  Liberty  Loan. 

In  entering  this  war  we  have  taken  upon  ourselves  a  great 
responsibilit}-,  and  one  which  will  command  the  labor  and 
5er\ice  of  every  citizen.  We  must  contribute  the  men  and 
material  necessary  to  reach  a  turning  point  and  to  keep 
that  point  behind  us  forever.  We  are  in  the  war  and  we 
must  win  the  w^ar! 

I  recommend  that  our  secretar}-  be  authorized  to  send  a 
telegram  to  the  President  of  the  United  States,  Hon.  Woodrow 
^^  ilson.  and  to  the  Hon.  W.  G.  McAdoo.  director  general 
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L'nited  States  Railroad  Administration,  informing  them  we 
are  in  convention  to  help  win  the  war  and  reaffirm  our 
pledge  of  full  support. 

ADDRESS    BY    FRANK    McMANAMY 

There  has  never  been  a  time  in  the  history  of  American 
railroad'  when  the  motto  of  the  Traveling  Engineers'  Asso- 
ciation, which  is,  "To  improve  the  locomotive  service  on 
Americm  Railroads,"  meant  as  much  as  it  does  today.  And 
there  is  no  man  in  railroad  service  who  can  do  more  to  im- 
prove the  locomotive  service  on  American  railroads  than  the 
traveling  engineer,  if  he  is  given  proper  support.  The  con- 
vention of  the  Traveling  Engineers'  Association  was  there- 
fore authorized  by  the  Railroad  Administration  because  of 
the  value  men  who  are  on  the  firing  line  of  railroad  opera- 
tion obtain  from  a  convention  of  this  kind,  where  they  can 
interchange  ideas  and  discuss  problems  and  difficulties  which 
all  of  us  must  meet  and  overcame  if  the  national  railroad 
system  is  to  be  successfully  operated. 

Under  government  operation  the  work  and  the  difficulties 
of  the  traveling  engineer  have  been  greatly  increased.  He 
is  apt  to  be  called  upon  to  look  after  every  known  type  of 
locomotive  and  is  expected  to  obtain  equally  good  results 
out  of  all  of  them. 

When  I  issued  instructions  to  increase  shop  hours  to  70 
per  week,  which,  roughly  speaking,  meant  an  increase  of  20 
per  cent  in  shop  efficiency  and  shop  output,  the  response  of 
the  railroad  employees  was  extremely  gratifying  and  we  have 
yet  to  find  the  first  instance  where  after  knowing  that  it 
was  the  desire  of  the  government  that  the  shop  hours  be  in- 
creased, that  the  men  refused  or  failed  to  work  the  desired 
number  of  hours.  The  same  is  true  of  the  men  in  road 
service,  and  men  in  hundreds  of  instances  gave  up  their  rest 
period  to  prevent  locomotives,  which  could  not  be  properly 
housed,  from  freezing  up  and  thereby  being  disabled.  The 
increase  in  hours  in  railroad  shops  has  enabled  us  to  increase 
the  number  of  locomotives  repaired  about  500  each  week 
over  the  corresponding  week  last  year  and  to  decrease  the 
percentage  of  locomotives  which  are  out  of  service  for  re- 
pairs requiring  more  than  24  hours  from  over  18  per  cent 
to  a  fraction  above  14  per  cent. 

Everyone  knows  the  difficulty  of  building  up  the  condition 
of  motive  power  during  a  period  of  heavy  business,  and  par- 
ticularly when  there  is  a  shortage  of  skilled  labor  at  the 
same  time;  but  this  has  been  accomplished  by  the  govern- 
ment during  the  most  trying  period  in  the  history  of  the 
.\merican  railroads. 

When  the  director  general  assumed  control  of  the  railways 
it  became  possible  for  the  first  time  in  the  history  of  the 
country  to  adopt  and  enforce  standards.  The  necessity,  dur- 
ing the  past  winter  of  transferring  locomotives  from  one  line 
to  another  and  the  difficulty  experienced  in  making  repairs 
to  such  locomotives,  when  away  from  their  home  lines,  em- 
phasized the  importance  of  standardizing  locomotive  con- 
struction and  this  was  at  once  started  through  the  medium  of 
a  committee  composed  of  well  known  mechanical  department 
officials  from  different  secticms  of  the  country.  As  a  result 
of  the  work  of  this  committee  12  standard  specifications  for 
focwnotives  were  agreed  upon  and  1514  United  States  stand- 
ard locomotives  have  already  been  ordered  and  the  locomo- 
tives are  now  being  constructed  at  the  rate  of  about  50  per 
«veek. 

That  the  standardization  of  locomotives  will  facilitate  not 
only  the  repairs  to  locomotives  and  the  building  of  new  ones 
has  already  been  demonstrated,  because  when  standard  draw- 
ings and  patterns  have  been  made  it  eliminates  further  delay 
either  in  the  drafting  room  or  in  the  pattern  shop  and  enables 
larger  quantities  of  material  to  he  ordered.  Mechanic?  also 
^\ork  to  better  advantage  on  locomotives  of  the  same  general 
t}pe  and  dimensions. 

President  Wil'ion.  on  April  15,  1917,  said: 


"To  the  men  « ho  run  ihe  railways  ol  tin  country,  whether  they  be  man- 
agers or  operative  einployees.  let  nie  say  that  the  railways  are  the  arteiies 
ot  the  niitiun's  life,  and  that  upon  llitiii  icsts  the  immense  responsibility 
of  btein;i  lo  it  iliat  tht.se  ar  encs  sutin  i  o  obstruction  of  any  kind,  no 
inefficiency    or    slackened    power." 

Ihe  traveling  engineer  comes  more  closely  in  contact  with 
the  men  wlio  operate  the  locomotives  of  the  country  than 
any  other  ra.lroad  official  and  can  do  more  to  prevent  the 
"Inefficiency  and  slackened  power,"  referred  to  by  President 
Wilson  than  any  other  railroad  official. 

While  the  duties  of  the  traveling  engineer  can  be  sub- 
divided into  a  multitude  of  different  items  they  can  be 
broadly  covered  under  two  heads.  First,  to  see  that  the 
motive  power  is  kept  in  good  condition  for  service.  Second, 
to  see  that  it  is  efficiently  and  economically  operated.  Do 
not  understand  from  this  that  the  traveling  engineer  is  sup- 
ix)sed  to  look  after  the  operation  of  shops  and  roundhouses 
because  that  is  a  different  line  of  work,  but  he  should  see  that 
all  defects  which  develop  in  service  which  prevent  economical 
and  efficient  performance,  should  be  properly  reported  and  he 
should  insist  that  repairs  be  made  before  the  locomotive  is 
returned  to  service;  to  carry  this  out  successfully  his  orders 
to  hold  a  locomotive  for  repairs  should  be  observed  the  same 
as  the  orders  of  federal  inspectors.  Locomotives  should  not 
be  "offered  for  service  unless  they  are  in  a  condition  to  make 
a  successful  trip  and  the  traveling  engineer  should,  as  far  as 
possible,  see  that  they  are  not  permitted  to  go  into  service  un- 
less in  good  condition.  The  traveling  engineer  should  know 
the  condition  of  every  locomotive  under  his  charge  and 
should  see  to  it  that  they  are  shopped  for  repairs  before  their 
condition  becomes  such  that  they  might  reasonably  be  ex- 
pected to  cause  failure  on  the  road.  Instructing  enginemen 
as  to  the  proper  and  efficient  performance  of  their  work  is  not 
the  least  of  his  duties,  and  the  man  who  is  most  successful 
in  having  the  locomotives  properly  maintained  will  obtain 
the  greatest  degree  of  co-operation  from  the  enginemen 
under  him  and  without  this  his  road  will  be  exceedingly 
rough. 

The  economic  use  of  fuel  is  one  of  the  things  that  is  usually 
under  the  direction  of  the  traveling  engineer  and  to  bring  this 
about  he  must  have  the  co-operation  of  the  shopmen,  the 
engineers  and  the  firemen.  Instructing  enginemen  as  to  the 
proper  use  of  the  air  brake,  operation  of  the  locomotive, 
transportation  rules  and  proper  methods  of  firing  are  some 
of  the  things  which  he  must  look  after  in  addition  to  the 
general  condition  of  the  locomotives  while  he  is  on  the  road. 
This  no  doubt  sounds  like  a  pretty  big  contract,  and  so  it 
is,  but  it  is  only  an  outline  of  what  is  being  successfully 
done  by  the  various  traveling  engineers. 

It  is  particularly  important  at  this  time  that  every  rail- 
road man  should  do  all  in  his  power  to  promote  efficiency  in 
locomotive  operation.  Winter  is  but  a  few  months  away  and 
we  should  bear  in  mind  the  experiences  of  last  winter  and 
make  every  effort  to  go  into  the  coming  winter  with  every- 
thing in  the  best  shape  it  is  possible  to  get  it. 

It  requires  about  four  tons  of  shipping  to  maintain  one 
American  soldier  in  France.  We  have  already  more  than  a 
million  and  a  half  of  our  boys  "over  there"  and  it  is  proposed 
to  put  as  many  more  millions  there  as  may  be  necessary 
to  carry  the  war  to  a  successful  conclusion.  It  is  up  to  the 
railroads  not  only  to  supply  cargoes  for  this  four  tons  of 
shipp'ng  for  each  soldier,  but  to  transport  the  material  for 
bu'ldmc  the  ships.  During  the  coming  winter  every  railroad 
man  must  prepare  to  do  a  little  more  and  do  it  a  little  better 
than  he  has  ever  done  before. 

Order  No.  8,  issued  by  the  director  general  of  railroads, 
February  21,  1918,  reads  in  part: 

"The  povern'^enf  now  hcinff  I'n  cortrol  of  the  railroads,  the  officers  and 
iniployees  of  the  various  comnanies  no  loneer  sei-ve  a  private  interest.  All 
now  serve  the  povernment  and  the  public  interest  only.  I  want  the  officers 
;:nd   employees   to   cot   the   spirit   of   the   new   em." 

No  more  important  principle  has  been  advanced  in  con- 
nection with  the  government  operation  of  railroads. 
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The  government  did  not  wish  to  assume,  in  addition  to 
the  other  burdens  imposed  upon  it,  the  task  of  reorganizing 
and  operating  the  American  railroads.  There  was  no  par- 
ticular desire  on  the  part  of  the  government  or  any  sub- 
stantial portion  of  the  American  people  to  go  into  the  rail- 
road business  at  that  time.  The  railroads  were  placed  under 
federal  control  because  in  the  crisis  brought  about  by  the 
war  they  had  practically  ceased  to  function  under  private 
management. 

I  shall  not  attempt  to  explain  the  reasons  for  this  condi- 
tion because  they  are  many,  and  the  important  ones  are  well 
known.  It  is  sufficient  to  state  that  in  a  national  crisis,  when 
unusual  and  excessive  burdens  were  placed  upon  the  rail- 
roads, when  it  became  essential  that  the  railroads  should 
operate  at  their  liighest  efficiency  as  a  national  unit,  the  many 
weak  points  in  the  plan  of  operating  the  railroads  under 
private  management,  in  numerous  systems  or  units  had  caused 
such  congestions  in  various  centers  of  industry  that  the  col- 
lapse of  the  entire  transportation  system  became  imminent,  at 
a  time  when  such  a  collapse  would  be  a  world  wide  calamity. 
No  organization  with  less  authority  and  power  than  the  fed- 
eral government  could  control  and  direct  such  a  huge  task  as 
the  nationalization  of  the  American  railroads. 

During  the  period  immediately  preceding  the  taking  over 
of  the  railroads  by  the  government  we  have  all  heard  many 
railroad  men  express  in  a  somewhat  sarcastic  spirit  the  wish 
that  the  government  would  attempt  to  operate  the  railroads, 
just  to  see  what  kind  of  a  mess  they  would  make  of  it.  Such 
expressions  were  doubtless  made  without  having  given  care- 
ful consideration  to  the  fact  that  Uncle  Sam  has  a  score  of 
100  on  everything  that  he  has  ever  undertaken.  The  United 
States  makes  no  failures.  The  question  is  no  longer,  can  the 
government  successfully  operate  the  railroads,  because  that 
has  already  been  demonstrated,  the  only  question  now  is,  how 
big  a  success  is  it  going  to  be?  That  question  will  be  largely 
determined  by  the  spirit  in  which  the  principles  laid  down  by 
the  President  and  the  director  general  are  carried  out  and  no 
body  of  men  can  do  more  to  aid  in  carrying  out  those  prin- 
ciples than  the  members  of  the  Traveling  Engineers'  Asso- 
ciation. 

Again  quoting  from  Order  Xo.  S  issued  by  the  director 
general  of  railroads : 

"Supreme  devotion  to  country,  an  invincible  determination  to  perform 
the  itnperative  duties  of  the  hour  while  the  life  of  the  nation  is  imperiled 
by  war,  must  obliterate  old  enmities  and  make  friends  and  comrades  of 
us  all.  There  must  be  co-operation,  not  antagonism;  confidence,  not  sus- 
picion; _  mutual  helfulness,  not  grudging  performance;  just  consideration. 
not  arbitrary  disregard  of  each  other's  rights  and  feelings;  a  fine  discipline, 
based  on  mutual  respect  and  sympathy:  and  ati  earnest  desire  to  serve  the 
great  public  faithfully  and  efficiently.  This  is  the  spirit  and  purpose  that 
must  pervade  every  part  and  branch  of  the  national  railroad  service." 

The  importance  and  the  greatness  of  the  service  which 
the  American  railroad  men  are  called  upon  to  render  is,  I 
fear,  not  fully  realized.  Everyone  knows  that  we  are  in  this 
war  to  win  and  that  we  are  going  to  win  and  the  splendid 
reports  of  the  work  of  our  boys  in  France  leaves  no  doubt 
in  any  one's  mind  as  to  what  they  are  doing  and  what  they 
are  going  to  do:  but  the  thing  that  railroad  men  here  must 
realize  is  that  they  are  an  essential  part  of  the  American 
Expeditionary  Force.  That  they  are  truly  a  part  of  the 
American  army.  That  they  have  an  important  link  in  the 
chain  of  communications  with  the  front  to  maintain  and  to 
operate  successfully  and  that  a  failure  of  any  part  of  our 
transportation  system  is  the  only  thing  that  can  possibly 
endanger  the  success  of  the  Allied  army.  But  such  a  failure 
will  not  occur  if  we  who  are  operating  the  railroads  do 
our  bit  as  well  as  the  boys  who  have  gone  across.  Just  as 
sure  as  Washington  crossed  the  Delaware.  Pershing  with  a 
million  of  our  boys  behind  him  will  cross  the  Rhine. 

Mr.  McManamy  spoke  extemporaneously  of  the  onerating 
features  of  the  gove.  iment  standard  locomotives,  which  he 
characterized  as  among;  the  best  ever  desicned.  He  said 
there  was  nothing  freakish  about  them  and  for  that  reason 


it  should  be  ea>y  for  the  enginemen  to  Ijecome  accustomed 
to  them.  He  anticipated  that  they  would  eliminate  the 
troubles  encountered  in  maintaining  equipm^it  borrowed  frwn 
other  lines.  This  foreign  power,  Mr.  McManamy  stated, 
was  often  held  up  for  periods  as  long  as  30  days,  due  to 
delays  in  securing  material  with  which  to  make  repairs. 

THE  RAILWAYS  IN  THE  WAR 

BY  SAMUEL  O.  DUNN 
Editor  of  the  Railway  A^e 

On  the  first  occasion  when  I  addressed  you  (in  1911) 
the  two  subjects  pertaining  to  the  railway  business  which 
were  uppermost  in  the  public  mind  were  those  of  advances 
in  rates  and  of  operating  efficiency.  The  Interstate  Com- 
merce Commission  had  just  recently  decided  the  first  im- 
portant case  which  the  railway  companies  instituted  to  se- 
cure general  advances  in  rates.  You  will  recall  that  the 
commission  refused  to  permit  the  advances  upon  the  ground 
that  they  were  unnecessary. 

The  decision  rendered  at  that  time  affords  a  striking  con- 
trast to  certain  steps  which  recently  have  been  taken,  and 
which  have  resulted  in  passenger  rates  being  advanced  about 
50  per  cent  and  freight  rates  about  25  per  cent.  One  can- 
not help  wondering  what  would  have  been  the  course  of 
developments  in  the  field  of  transportation  if  the  Interstate 
Commerce  Commission  had  seen  the  light  at  that  time,  and 
granted  the  advances  in  rates  which  subsequent  develop- 
ments have  conclusively  demonstrated  were  needed. 

Recalling  that  decision  of  the  Interstate  Commerce  Com- 
mission caused  me  to  recall  also  the  most  sensational  devel- 
opment which  occurred  in  the  hearings  in  that  case.  Thi> 
was  the  attempt  of  Mr.  Louis  D.  Brandeis,  an  attorney  for 
the  shippers,  to  show  that  the  railway  managements,  by  the 
application  of  the  principles  of  so-called  "scientific  manage- 
ment," could  reduce  their  operating  expenses  one  million 
dollars  a  day.  The  railways  are  now  being  operated  as  a 
single  system  by  the  government.  Expenses  are  increasing 
more  rapidly  than  ever  before.  This,  therefore,  would  be  a 
most  opportune  time  for  those  in  charge  of  their  manage- 
ment to  put  the  principles  of  Mr.  Brandeis  to  the  crucial 
test.  But  they  are  not  doing  so — one  circumstance  among 
many  which  indicate  that  the  attacks  which  were  made  upon 
the  railway  companies  for  alleged  ojjerating  inefficiency  were 
as  unjust  as  many  attacks  which  have  been  made,  and  are 
still  being  made  on  them  upon  other  grounds. 

While,  however,  the  railways  did  not  display  much  alacrity 
in  applying  the  principles  of  Mr.  Brandeis,  they  did  show 
great  alacrity  and  energy  in  adopting  ever}'  feasible  mean> 
for  increasing  the  efficiency  of  operation.  The  statistics  of  the 
Interstate  Commerce  Commission  reflect  in  a  striking  manner 
the  results  obtained.  In  1911  the  number  of  tons  carried  one 
mile  per  freight  locomotive  was  6,913,259.  In  1915  the 
figure  had  been  increased  to  almost  10,000,000,  or  almost 
50  per  cent.  In  1917,  the  last  year  of  private  operation,  the 
average  number  of  tons  of  freight  carried  one  mile  by  each 
locomotice  was  12,636,545,  an  increase  over  1911  of  85 
per  cent.  This  enormous  increase  in  the  amount  of  freight 
traffic  handled  by  each  locomotive  was  due  both  to  increases 
in  the  average  tons  hauled  per  train,  and  in  the  average 
miles  made  per  locomotive.  The  average  tons  per  train  in- 
creased from  383  in  1911  to  649  in  1917,  or  59  per  cent. 
The  average  miles  traveled  per  locomotive  per  day  increased 
from  553^  in  191 1  to  67  miles  in  1917,  or  20  per  cent. 

It  is  impossible  accurately  to  estimate  the  amount  of  sav- 
ing in  operating  expenses  which  was  caused  by  this  great 
increase  in  locomotive  efficiency,  but  it  amounted  to  liter- 
ally hundreds  of  millions  of  dollars  annually.  Ther«  is  now 
a  tendency  manifested  in  some  quarters  to  attempt  to  make  it 
appear  that  the  inefficiency  with  which  the  railways  we— 
being   operated    made    it.  necessary   for. the   government   to 
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take  them  over.  I  do  not  criticize  the  government  tor  taking 
charge  of  railroad  operation.  As  aii  American  citizen,  I 
should  feel  deeply  gratified  if  under  government  control  the 
operation  of  the  railways  should  be  made  far  more  efficient 
than  it  was  under  private  management.  The  highest  effi- 
ciency in  railroad  operation  is  essential  as  one  important 
means  to  winning  this  terrible  war  for  democracy  and  hu- 
manity. At  the  same  time  I  challenge  as  without  founda- 
tion the  allegation  that  the  inefficiency  of  private  manage- 
ment made  necessar}  the  adoption  of  government  control. 
The  facts  demonstrate  beyond  question  that  in  the  last  year 
of  private  operation  the  power  of  the  railways  as  a  whole 
was  more  efficient  and  was  operated  more  efficiently  than 
ever  before.  The  same  thing  may  be  shown  as  to  every 
branch  of  operation. 

How  was  this  great  increase  in  locomotive  efficiency  at- 
tained? It  was  attributable  partly  to  the  work  of  the  man- 
agers and  officers  of  the  railways,  including  the  members 
of  this  association,  who  have  direct  charge  of  the  opera- 
tion of  the  locomotives.  It  was  partly  due  to  the  work  of  the 
builders  of  the  locomotives  and  of  the  numerous  concerns 
which  are  engaged  in  the  manufacture  of  the  specialties  used 
on  equipment.  The  best  type  of  locomotive  will  not  produce 
good  results  unless  it  is  skillfully  operated.  On  the  other 
hand,  the  most  skillful  railway  motive  power  officer  cannot 
get  the  best  results  except  with  locomotives  that  are  well 
designed,  well  built,  and  equipped  with  the  most  modem 
devices.  The  increase  in  locomotive  efficiency  has  been  due 
to  the  fact  that,  on  the  one  side,  there  has  been  constant  prog- 
ress in  the  design  of  locomotives  and  in  the  invention  and 
introduction  of  new  devices  to  make  them  better  machines, 
and  that,  on  the  other  hand,  there  has  been  constant  im- 
provement in  their  operation.  The  work  of  those  who  have 
operated  the  locomotives  and  of  those  who  have  engaged  in 
inventing  and  perfecting  new  devices  for  improving  them 
have  constantly  reacted,  one  upon  the  other,  and  the  result 
has  been  the  wonderful  progress  to  which  I  have  referred. 

This  co-operation  between  the  railways,  on  the  one  .side, 
and  the  locomotive  builders  and  specialty  manufacturers  on 
the  other,  will  be  as  essential  to  continued  progress  in  the 
future  as  it  has  been  in  the  past. 

We  have  heard  a  great  deal  within  recent  month?  about 
standardization  of  locomotives.  I  do  not  intend  to  discuss 
that  matter  here.  There  is,  however,  one  thought  regard- 
ing it  which  I  desire  to  leave  with  you.  This  is  that  prog- 
ress in  design  is  far  more  important  than  standardization  of 
design.  I  question  very  much  whether,  if  an  extensive  pro- 
gram of  locomotive  standardization  had  been  adopted  by  the 
railways  of  this  countr}-  ten  years  ago  it  would  now  be 
possible  to  show,  as  I  have  shown,  that  there  was  such  a 
great  improvement  between  1911  and  1917  in  the  design, 
equipment  and  operation  of  ^locomotives  that  the  amount  of 
freight  handled  with  each  locomotive  was  increased  on  the 
average  85  per  cent. 

Of  all  the  changes  which  have  occurred  in  the  railroad 
business  since  it  was  my  privilege  to  address  your  associa- 
tion before,  the  greatest,  of  course,  are  those  which  have 
been  caused  by  the  war  in  Europe  and  by  the  final  entrance 
of  our  countrj-  into  it.  It  is  questionable  if  there  is  any 
class  of  American  citizens  engaged  in  industrial  pursuits  who 
have  felt  the  effects  of  this  war  more  than  the  railway  officers. 

It  caused  an  enormous  increase  in  railroad  business  in 
this  country  in  1916,  the  last  year  before  we  entered  it.  It 
caused  a  still  greater  increase  in  railway  business  in 
1917,  the  first  year  that  our  country  was  in  it.  The  or- 
ganizations and  facilities  of  the  railways,  after  a  long  period 
of  restrictive  regulation  were  inadequate  to  cope  with  this 
enormously  augmented  business.  There  is  no  part  of  the 
record  which  has  been  made  by  our  country  since  we  en- 
tered the  war  which  affords  more  just  ground  for  pride  and 
gratification  tlian  the  way  in  which  the  officers  of  the  rail- 


ways have  risen  to  the  demands  of  the  occasion.  Inuring 
the  first  nine  months  that  the  United  States  was  in  the  war 
the  roads,  in  co-operation  with  the  War  Department,  raised 
regiment  after  regiment  of  engineers  to  be  sent  to  France, 
and  they  gave  70,000  of  their  officers  and  employees  to  the 
army,  many  of  these  going  "over  there"  as  members  of  these 
engineer  regiments.  Under  the  direction  of  the  Railroads' 
War  Board  they  handled  a  traffic  which  two  years  before 
it  would  have  been  inconceivable  that  they  could  have 
handled  with  the  facilities  at  their  disposal.  Finally,  there 
came  the  terrible  winter  of  1917-18.  The  weather  experi- 
enced was  the  most  severe  ever  known.  One  of  the  great 
trunk  lines  in  the  most  congested  eastern  territory  spent  as 
much  for  removing  ice  and  snow  in  that  winter  as  it  did  in 
all  the  previous  six  winters  combined.  That  simple  fact 
strikingly  illustrates  the  conditions  with  which  the  operating 
departments  of  the  railways  had  to  deal.  Operating  ex- 
penses were  increasing  so  fast  that  they  were  rapidly  wiping 
out  earnings.  The  companies  were  confronted  with  demands 
from  their  employees  for  enormous  increases  in  wages — 
demands  many  of  which  it  was  clear  ought  to  be  granted 
l>oth  as  a  matter  of  expediency  and  as  a  matter  of  justice. 
You  know  the  sequel.  The  government  decided  that  it 
must  step  in  and  take  control  of  railroad  operation. 

This  development  was  regarded  with  alarm  and  regret  by 
a  very  large  majority  of  railway  officers.  They  did  not 
know  how  revolutionary  the  change  would  prove  to  be.  They 
could  not  anticipate  how  it  would  affect  them  individually. 
What  has  been  the  attitude  of  railway  officers  toward  gov- 
ernment control?  It  has  been  that  of  American  citizens. 
They  have  put  the  welfare  of  their  country  above  every  other 
consideration.  They  said,  in  effect,  at  the  start  that 
whether  it  was  right  or  wrong,  wise  or  unwise,  for  the  gov- 
ernment to  take  over  the  railways,  now  that  it  had  done  so 
they  would  loyally  give  it  the  best  service  of  which  they 
were  capable  in  any  place  to  which  it  might  assign  them. 
That  has  been  their  attitude  ever  since.  It  will  be  their 
attitude  until  the  war  is  won. 

RAILWAY  FUEL   CONSERVATION 

BY  EUGENE  McAULIFFE 

Manager  Fuel  Coatervation  Section,  Division  of  Operation, 

United  States   Railroad  Adminiitration 

There  is  no  governmental  function  of  greater  importance 
in  existence  today  than  that  of  the  United  States  Railroad. 
Men  have  said  that  food  would  win  the  war;  that  fuel,  that 
men  and  munitions,  that  ships  would  win  the  war.  They 
will,  after  the  United  States  Railroad  has  gathered  the  grain, 
the  coal,  the  iron,  the  lumber,  and  all  the  other  raw  ma- 
terials, and  transported  them  to  the  mill,  furnace,  and  fac- 
tory, to  again  move  the  finished  product  to  ship-side.  I  am 
wondering  whether  or  not  we  have  measured  up  the  job  that 
remains  for  "the  second  line"  to  complete!  Perhaps  we  do 
not  all  realize  that  the  first  two  million  were  largely  made 
up  from  the  ranks  of  college  students,  the  younger  profes- 
sional men,  and  those  who  were  not  closely  tied  into  the 
world's  affairs.  The  call  for  2,000,000  more  men  which 
was  just  issued  will  cut  deeper  into  the  ranks  of  industry  than 
did  the  first  call.  That  means  that  there  can  be  no  slackers 
in  the  office,  the  shop,  the  cab  or  caboose;  no  slackers  in  the 
mine  or  the  factory;  it  means  a  full  day,  a  full  hour,  and  a 
full  moment  for  us  all.  It  means  work  and  save,  and  that  is 
our  dutv,  and  to  you  who  lead  and  plan  and  direct,  it  means 
double  duty. 

I  have  consistently  said  that  the  men  officering  and  oper- 
ating the  railroads,  knew  how,  could,  and  would  save  fuel. 
It  is  simply  a  question  of  how  to  do  the  most  with  the  means 
at  hand.  To  take  a  skilled  man  out  of  service  as  an  in- 
structor, creates  a  demand  for  an  unskilled  or  partially  skilled 
man  to  take  his  place;  to  make  extensive  changes  in  loco- 
motives, shops,  coaling  stations,  etc.,  means  heavy  drafts  on 
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labor,  and  material  All  this  should  be  done,  but  done  in  an 
'orderly  way.  The  real  issue  is  that  of  getting  every  man  to 
do  the  things  he  knows  best  how  to  do,  with  the  means  at 
hand.  Saving  fuel  means  saving  everything  else  chargeable 
to  locomotive  operation;  it  means  the  expenditure  of  skill 
that  decreases  boiler  and  machinery  repairs,  decreases  main- 
tenance costs,  decreases  overtime  losses;  the  wasteful  use  of 
fuel  means  the  opposite. 

The  trouble  with  the  fuel  end  of  the  railroad  where  it  is 
given  any  measure  of  consideration  at  all,  is  that  it  is  gen- 
erally looked  upon  as  a  mechanical  department  function, 
when  in  fact  it  really  reaches  into  and  overlaps  every  de- 
partment of  the  railroad.  The  conservation  of  railway  fuel 
begins  at  the  mine,  thence  over  the  track  scales,  on  to  the 
coaling  station,  through  the  breaker  bar  into  the  pockets, 
thence  to  the  tender  and  the  furnace  door,  not  to  end  at 
the  stack  mouth  but  to  begin  again  at  the  drawbar  and 
sweeping  back  it  embraces  the  trainmen,  the  despatchers,  the 
yardraasters,  the  signal  men,  the  men  in  charge  of  air  brake 
maintenance,  the  men  in  charge  of  lubrication,  the  main- 
tenance of  way  men,  from  the  chief  engineer  down  to  the 
trackmen,  the  superintendent  and  his  assistants.  They  too 
save  fuel  and  waste  fuel  with  the  rest.  The  fuel  job  is  an 
operating  department  job  and  just  so  long  as  it  is  looked 
upon  as  an  annex  of  the  locomotive  department,  just  so  long 
will  its  economic  possibilities  be  dwarfed  and  stunted. 

The  man  who  is  responsible  for  the  operation  of  the  road 
should  seize  this  greatest  of  opportunities  for  increased  effi- 
ciency by  organizing  a  fuel  department,  drawing  on  the  me- 
chanical department  for  the  best  men  it  can  spare,  mechanical 
department  training  alone  fitting  a  man  for  the  most  im- 
portant work.  This  man  should  be  big  and  broad  enough  to 
do  justice  to  the  mechanical  department  which  has  in  times 
past  been  combed  for  results  while  other  departments  went 
free.  To  save  fuel,  work  must  not  alone  be  done  with  the 
men  in  the  cab  and  the  shop,  but  with  all  the  men  on  ihe 
whole  line  and  back  to  the  coal  mine.  This  man  I  would 
call  a  Superintendent  of  Locomotive  Operation  and  he 
should  have  an  assistant  for  each  seventy-five  locomotives, 
such  an  assistant  to  be  a  man  of  the  capacity  of  a  first  class 
traveling  engineer  to  help  cover  the  field  I  have  mentioned. 
In  addition  a  sufficient  number  of  skilled  firemen  should  be 
detailed  as  firemen  instructors  to  admit  of  giving  each  new 
fireman  a  proper  measure  of  training  when  road  service  be- 
gins. The  fireman  instructor  should  also  be  given  charge  of 
the  work  of  training  the  fire  cleaning  force  at  terminals, 
which  duty  will  bring  him  in  touch  with  the  real  pulse  of  the 
locomotive  end  of  fuel  economy,  the  dirty  fire.  The  motive 
power  department  may  need  one  or  more  traveling  engineers 
for  work  other  than  fuel  economy;  the  superintendent  may 
require  one  or  more  assistants  to  pursue  investigations,  etc., 
but  these  men  should  be  apart  from  the  locomotive  operation 
organization  whose  function  should  be,  the  conservation  of 
fuel  in  all  its  collateral  relations. 

The  supervisors  attached  to  the  Fuel  Conservation  Section, 
the  department  I  speak  for,  find  in  many  places  certain  out- 
standing conditions  requiring  correction.  I  will  enumerate 
a  few  only. 

Things  are  never  quite  as  well  as  the  men  who  live  with 
them  daily  think  they  are;  for  example:  Nozzle  and  front 
end  standards  are  not  maintained;  this  is  frequently  due  to 
front  end  leaks,  stopped  up  flues  and  superheater  tubes,  dis- 
located brick  arches,  dirty  boilers,  etc.  Tr)'  opening  the 
front  end  of  a  dozen  locomotives,  then  look  down  the  stack. 

The  stationary  steam  plants  of  the  average  railroad  are 
badly  designed  and  indifferently  maintained;  air  leaks  in 
brick  settings;  cracks  in  fire  walls  and  behind  fire  arches 
with  short  circuiting  of  gases;  lack  of  stack  dampers;  an 
unwholes<xne  disregard  of  radiative  losses,  both  on  boiler 
sheets  and  steam  lines;  leaking  water  and  steam  valves,  no 
attempt  made  to  use  exhaust  steam  for  heating  feed  water  or 


buildings;  fuel  supply  exposed  and  wasted;  no  facilities  for 
cleaning  tubes,  etc.  I  will  not  speak  of  the  general' disregard 
of  the  value  of  gas  analyses  and  COj  determinations  in  the 
larger  plants. 

Open  fires  in  switch  and  roundhouse  yards — ^the  best  of 
lump  coal  used. 

Overloaded  tenders  with  coal  littered  all  over  coal  chutes, 
roundhouse  and  freight  yard  tracks;  look  your  hump  yard 
over,  it  will  surprise  you. 

Cars  leaving  coal  chutes  with  from  500  to  2,000  lb.  of 
coal  in  pockets. 

Tenders  that  leak  coal  through  the  side  and  gangway  and 
through  holes  around  the  grate  rigging;  shop  tenders  standing 
half  filled  with  coal  for  weeks;  road  and  yard  engines  that 
carry  coal  on  sides  of  tank  and  over  water  cistern  to  mix 
with  cinders  and  bec(Mne  valueless. 

Cabooses  stored  with  lump  coal,  the  stove  red  hot  with  the 
doors  open;  steam  heated  coaches  cooled  by  opening  win- 
dows and  ventilators;  switch  shanties  with  open  doors  and 
red  hot  stoves;  coal  piled  outside  on  the  ground  in  a  pile  so 
profuse  as  to  shout  "welcome." 

Badly  made  up  trains,  box  cars  moving  in  trains  with  <^n 
doors,  increasing  train  haul  resistance. 

Excessive  standby  time  at  initial  and  destinatitm  terminals, 
resulting  frequently  from  lack  of  co-ordination  between 
mechanical  and  transportation  men. 

Wasteful  firing  of  engines  on  roundhouse  tracks;  fine  coal 
losses  through  grates  when  firing  up  engines,  and  the  dump- 
ing of  half  consumed  coal  put  in  fireboxes  just  before  engine 
is  placed  on  cinder  pit  tracks. 

A  disposition  to  let  the  brick  arch  saving  and  the  super- 
heater saving  carry  distorted  steam  distribution,  defective 
valve  and  cylinder  packing  rings,  and  dirt>'  boiler  losses. 

Indifference  to  fuel  and  other  losses  chargeable  to  im- 
proper lubrication  of  moving  parts,  including  the  internal 
lubrication  of  the  locomotive  as  well  as  freight  train  journals. 
Train  line  leaks.  Men  who  should  know  say  freight  train 
line  leaks  absorb  ninety-five  per  cent  of  the  air  made  by 
locomotive  compressors  and  consume  six  million  tons  of 
coal  annually;  a  six-pound  per  minute  leak,  under  a  fifty 
car  freight  train,  consumes,  when  supplied  by  single  stage 
compressors,  800  or  900  lb.  of  coal  in  ten  hours;  a  fifteen- 
pound  leak  will  require  the  service  of  two  single  stage  air 
compressors  and  consume  2,600  lb.  of  coal  in  ten  hours.  I 
have  reports  of  seventeen  pounds  leakage  on  the  engine  and 
tender,  and  sixteen  pounds  per  minute  under  a  train  of  46 
freight  cars.  The  remedy  lies  in  the  repair  shop  and  yard; 
with  the  switchmen  who  fail  to  cut  hose  by  hand  and  in  the 
crash  and  bang  that  takes  place  in  switching  and  hump  yards. 
The  single  stage  compressor  should  give  way  to  the  cross 
compound  using  one-third  the  steam,  and  producing  more 
air,  with  decreased  radiative  losses.  Let  me  impress  <mi  you 
that  the  single  stage  air  compressor  with  the  air  end  runnmg 
at  a  temperature  of  200  to  400  degrees  Fahr.  is  the  nxist 
extravagant  steam  user  ever  constructed  as  measured  by 
results  obtained;  this  fact  alone  should  be  sufficient  justi- 
fication for  reducing  train  line  leakage  losses. 

The  average  cost  of  coal  on  locomotive  tenders  now  exceeds 
S.>.50  per  ton;  the  railroad  fuel  bill  for  1918,  including  bi- 
tuminous and  anthracite  coal  and  fuel  oil,  will  total  $650,- 
000,000.  This  represents  250  per  cent  of  the  fuel  bill  of 
1915,  the  year  preceding  our  entr>'  into  the  world  war.  The 
issue,  however,  is  not  one  alone  of  money;  it  is  a  question  of 
volume,  of  enough  coal  and  oil  to  go  around,  to  keep  the 
railroads,  the  steel  plants,  the  munition  factories,  the  ships 
supplied,  to  keep  our  millions  of  homes  warm.  England 
recently  took  8,600  fighting  men  out  of  the  ranks  to  mine 
coal,  with  more  to  follow;  American  soldiers  will  take  their 
place. 

The  heroic  women  of  France  are  rationed  on  fuel,  a  family 
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of  five  or  six  get  a  wash  basin  full  of  coal  daily,  with  which 
to  cook,  to  heat,  to  cleanse.  Coal  like  liberty  has  been  so 
free  with  us  that  we  find  it  hard  to  attach  a  sense  of  value 
to  it;  the  value  is  there,  however;  not  alone  a  money  value, 
but  a  value  that  flows  from  an  insufficient  supply  and  we 
must  recognize  the  fact. 

It  is  not  the  function  of  the  Fuel  Conservation  Section  to 
do  the  work  of  conser\in,s;  fuel,  that  work  like  everything  else 
connected  with  the  operation  of  the  railroads  goes  to  make 
up  the  work  of  the  men  who  man  and  officer  the  several  lines. 
We  will  point  the  way  and  help  you  all  we  can. 

Progressive  managers  arc  in  many  cases  forming  fuel  sav- 
ing organizations  of  the  character  outlined  above;  only  a  few 
have  not  as  yet  moved.  On  the  whole  the  awakening  to  this 
situation  is  startling.  I  am  arranging  to  make  every  paid 
railroad  fuel  inspector  a  representative  of  the  United  States 
Fuel  Administration  Inspection  force,  increasing  their  author- 
ity and  usefulness.  Where  information  reaches  me  that  a 
railroad  is  being  discriminated  against  in  its  fuel  supply  an 
immediate  investigation  is  made  and  a  remedy  applied.  The 
United  States  Fuel  Administration  is  working  hard  for  cleaner 
coal  and  the  effort  is  bearing  fruit.  What  we  want  is  interest, 
human  interest,  individual  endeavor,  a  certain  and  defined 
recognition  of  the  fact  that  coal  and  fuel  oil  today,  while 
more  costly  than  ever  before,  have  a  value  beyond  price. 

For  the  past  few  days  the  name  of  Lens,  a  coal  mining 
town  in  northern  France,  has  stood  out  sharply  in  the  war 
news  headlines.  For  three  years,  the  contending  armies  have 
surged  back  and  forth  on  the  outskirts  of  this  city,  the  center 
of  the  most  important  coal  field  in  France.  French  guns 
stationed  behind  the  refuse  piles  surrounding  these  deep  coal 
pits  yidded  reluctantly  to  the  enemy.  The  surrounding  ter- 
rain is  a  grave  yard,  twenty-five  thousand  allied  troops  falling 
there  in  one  battle.  For  what  was  this  toll  of  human  life? 
For  coal.  The  Allies  are  in  Lens  again.  When  you  hear 
the  name  of  J.ens,  think  of  coal. 

MR.    QUAYLE'S    ADDRESS 

Robert  Quayle,  superintendent  motive  power  and  car  de- 
partment of  the  Chicago  &  North  Western,  spoke  of  the 
importance  of  the  work  of  the  traveling  engineer  and  the 
necessity  of  having  men  who  could  handle  it  in  a  broad, 
thorough  manner.  The  traveling  engineer,  if  he  is  the  right 
kind  of  a  man,  must  be  able  to  get  others  to  respond  to  his 
efforts.  To  do  this  he  should  work  with  the  idea  of  serving 
rather  than  dominating. 

Touching  on  the  problem  of  fuel  conservation,  Mr.  Quayle 
said  that  the  production  of  coal  was  not  keeping  pace  with 
the  demand.  There  is  danger  of  a  shortage  which  will  slow 
up  our  manufactures.  Every  man  must  be  thinking  and 
working  to  conserve  the  fuel  supply.  Coal  must  be  utilized 
to  get  the  maximum  result.  To  do  that  the  locomotives  must 
be  kept  in  the  liest  of  condition.  The  traveling  engineers 
should  see  that  all  necessary  repairs  are  made  before  the 
locomotive  leaves  the  roundhouse. 

HOW  CAN  THE  TRAVELING  ENGINEERS  BEST  AID  IN 
THE  MAINTENANCE  OF  LOCOMOTIVES 

BY  F.  P.  ROESCH 
Fuel  Supervisor,  Northwestern  Region,  U.  S.  Railroad  Administration 

There  is  no  question  but  what  the  demand  for  power  will 
be  equally  as  great  if  not  greater  this  winter  than  it  was  last, 
and  to  meet  this  demand  it  is  imperative  that  all  lend  their 
best  and  united  efforts  to  put  and  keep  the  power  in  the  best 
possible  condition. 

Those  whose  duty  it  is  to  overhaul  and  maintain  power  are 
up  against  a  hard  proposition.  Skilled  shopmen  are  scarce 
and  hard  to  get.  The  railway  shops  have  been  depleted  by 
draft,  enlistments  and  by  mechanics  entering  other  fields 
holding  out  the  promise  of  a  higher  remuneration;  therefore 
the  time  of  ever}-  shopman  is  worth  much  more  to  the  Rail- 
road Administration  than  is  represented  in  mere  dollars  and 


cents.  Every  hour  spent  in  doing  unnecessary  work,  every 
hour  spent  in  repairing  an  avoidable  defect  or  breakdown,  is 
just  that  much  of  a  setback  to  another  locomotive  waiting  to 
be  turned  out  of  the  shop  or  roundhouse. 

Here  is  where  the  traveling  engineer  can  help  in  maintain- 
ing power.  The  first  requirement  will  be  unqualified  and 
undivided  loyalty  to  the  United  States  Railroad  Administra- 
tion. Get  the  full  meaning  of  this  statement.  Beyond  doubt, 
during  the  coming  winter  it  will  be  necessary  to  transfer 
power  from  one  road  to  another  as  the  demands  of  the  traffic 
require.  If  a  traveling  engineer  thinks  and  acts  for  his  home 
road  only,  is  it  not  natural  that  when  he  sees  a  locomotive 
lettered  P.  D.  Q.  Railway  or  even  U.  S.  A.,  he  will  say:  "That 
is  not  one  of  our  engines,  so  I  won't  bother  my  head  with  it"  ? 
And  does  it  not  follow  that  his  attitude  will  be  reflected  in  the 
work  of  the  enginemen?  It  may  extend  even  to  the  round- 
house men  as  far  as  the  wipers. 

Forget  the  X.  Y.  Z.  Railroad  and  remember  only  tlie  U.  S. 
A.,  because  one  engine  is  just  as  valuable  to  the  Railroad 
Administration  as  another  engine,  and  all  should  receive 
exactly  the  same  amount  of  care  and  attention  on  your  part 
and  that  of  the  men  under  your  supervision  as  the  engines 
bought  for  and  owned  outright  by  the  company  directly  em- 
ploying you. 

Remember  that  in  order  to  correct  a  defect  it  must  first  be 
known.  Terminal  inspectors  are  invaluable  and  find  many 
defects,  but  the  real  place  to  inspect  a  locomotive  is  on  the 
road  and  in  service.  Suppose,  for  instance,  a  follower  bolt 
was  working  out  of  a  piston  head,  could  any  terminal  in- 
spection locate  it?  Are  there  not  many  other  defects  that 
only  manifest  themselves  when  the  engine  is  running  that  no 
terminal  insj)ection,  no  matter  how  thorough,  can  locate? 

It  is  a  short  job  to  replace  a  follower  bolt,  but  it  takes 
time  to  patch  a  cylinder.  If  shopmen  don't  have  to  spend  so 
much  time  repairing  avoidable  breakdowns  they  will  have 
more  time  to  make  repairs  due  to  normal  wear  and  tear. 

It  is  not  clear  that  you  can  materially  assist  in  maintaining 
power  by  carefully  noting  each  defect  in  every  engine  you 
ride  and  in  reporting  it  immediately,  before  it  results  in  a 
breakdown  ? 

There  are  at  present  50  federal  inspectors  to  cover  250,oOO 
miles  of  railroad.  When  we  look  back  and  see  what  these 
50  men  have  accomplished  toward  improving  the  general  con- 
dition of  all  the  locomotives  in  the  United  States,  we  can 
appreciate  what  1,300  traveling  engineers  working  along  the 
same  lines  can  do. 

But  even  that  is  not  all.  You  can  do  more  yet.  By  your 
example  multiply  yourself  fifty-fold. 

After  you  have  convinced  yourself  that  you  are  working 
for  the  U.  S.  A.  and  not  the  X.  Y.  Z.  Railroad,  line  up  the 
men  under  your  supervision  in  the  same  way.  Show  your 
men  that  all  locomotives  are  U.  S.  A.  locomotives,  and  that 
it  is  their  duty  to  get  the  very  best  there  is  in  them  out  of 
them;  that  when  laying  on  sidings  waiting  for  other  trains, 
they  should,  if  they  would  deserve  the  name  of  enginemen 
in  every  sense  of  the  word,  get  down  and  inspect  their  engines, 
tighten  up  any  loose  nut  or  bolt  they  may  find,  put  a  nail  or 
piece  of  wire  in  place  of  any  missing  cotter  or  split  key,  fill  a 
grease  cup  or  set  up  a  wedge,  if  necessary,  or  do  anything 
else  that  they  can  do  to  help  matters  along,  regardless  of  any 
contracts  or  agreements  they  may  have  relieving  them  of  this 
duty.  And  have  them  make  notes  of  any  defects  they  cannot 
repair,  and  report  them  on  arrival,  even  though  they  are  not 
required  to  make  work  or  inspection  reports. 

Think  how  much  of  the  time  of  shopmen  they  can  save  bv 
a  little  timely  attention  to  such  small  details,  and  how  at  one 
stroke  they  can  increase  the  number  of  federal  inspectors  from 
50  to  65,000.  The  enginemen  are  now  giving  us  much  in 
faithful  and  efficient  service,  but  if  the  matter  is  put  before 
them  in  the  right  light  they  will  give  even  more.  There  are 
no  slackers  among  them. 
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You  can  help  by  being  optimistic.  Next  winter  when 
things  are  coming  tough,  kicking  or  whining  will  not  help 
matters.  Therefore,  radiate  cheerfulness,  smile  and  make  the 
others  smile  too.  Encourage  the  enginemen;  when  they  make 
a  good  run  or  save  a  breakdown,  tell  them  about  it.  If  they 
are  doing  wrong,  show  them  the  right  way,  not  in  a  fault- 
finding manner,  but  as  Robert  Quayle  put  it,  "in  a  big 
brotherly  way,*'  so  that  the  men  will  see  you  are  trying  to  help 
them  to  help  the  cause. 

But  go  farther  )et  with  your  encouragement.  A  kind  word 
to  an  engine  watchman  or  hostler  helper  may  save  a  bursted 
branch  pipe  next  winter.  Above  all  things  preach  the 
doctrine  of  U.  S.  A.,  not  only  among  road  men,  but  round- 
house men  also.  You  have  no  authority  over  roundhouse  or 
shopmen,  but  do  not  hang  back  on  that  account.  Visit  the 
roundhouse,  anyway,  and  cheer  up  the  roundhouse  foreman 
occasionally.  He  needs  it  and  deserves  it.  If  he  has  taken 
the  slam  or  the  blow  out  of  an  engine,  following  one  of  your 
reports,  tell  him  about  it.  If  a  machinist  has  filed  a  brass 
or  a  truck  man  has  packed  a  box  and  has  done  a  good  job, 
tell  him.  Let  them  know  their  work  is  noticed  and  appre- 
ciated. There  is  nothing  that  sets  work  back  as  much  as  all 
blame  abd  no  praise. 

If  the  traveling  engineer  will  worlt  alMig  these  lines,  put 
his  whole  soul  and  energy  into  his  work,  and  encourage  all 
others  to  do  likewise,  he  can  do  as  much  toward  aiding  the 
Ignited  States  Railroad  Administration  toward  maintaining 
locomotives  as  a  whole  army  of  mechanics.  Remember  al- 
Avays  that  the  man  who  does  not  at  this  time  give  all  that  is 
in  him  is  as  much  of  a  slacker  as  the  man  who  turns  his 
back  on  the  Hun  in  the  trenches. 

DISCUSSION 

H.  M.  Curry  (Nor.  Pac.)  spoke  of  the  need  of  an  esprit 
de  corps  among  the  enginemen  in  the  present  emergency, 
and  stated  that  in  his  opinion  nothing  would  be  of  more 
assistance  in  keeping  locomotives  in  good  condition  and  sav- 
ing fuel  than  thorough  wiping  at  terminals.  Keeping  the 
engines  would  not  only  facilitate  inspection  but  would 
also  make  the  working  conditions  more  pleasant  for  the 
enginemen  and  incite  them  to  greater  efforts  to  keep  the 
jKAver  in  good  condition. 

J.  B.  Hurley  (^^^abash)  spoke  of  the  waste  of  fuel  which 
often  results  from  the  improper  use  of  the  injector.  He 
stated  that  in  his  opinion  the  injector  should  always  be 
operated  by  the  engineer.  He  spoke  of  the  necessity  of  prop- 
erly maintaining  the  wedges  and  binders.  Well  maintained 
wedges  save  the  driving  boxes  and  properly  maintained 
hinders  will  reduce  the  number  of  broken  frames.  The 
traveling  engineers  should  do  all  they  can  towards  keeping 
the  locomotives  in  good  condition. 

One  of  the  members  spoke  of  the  desirability  of  avoiding 
the  unnecessary'  shifting  of  power  due  to  the  trouble  ex- 
perienced in  operating  classes  of  engines  with  which  the 
men  are  not  familiar.  He  cited  the  instance  of  a  class  of 
locomotives  which  gave  so  much  trouble  due  to  loose  follower 
lx)lts  that  it  was  found  advisable  to  remove  the  cylinder 
heads  and  inspect  the  pistons  at  the  end  of  every  round  trip. 

H.  C.  Woodbridge,  fuel  supervisor,  Railroad  Administra- 
tion, called  attention  to  the  fact  that  it  would  -barely  be 
po-ssible  to  get  all  the  locomotives  in  good  condition  under 
the  present  circumstances.  It  is  therefore  essential  that  the 
roads  face  the  conditions  as  they  exist  and  make  plans  to 
utilize  the  motive  power  to  the  best  advantage. 

Several  members  spoke  of  the  hearty  co-operation  received 
from  the  enginemen.  The  lodge  halls  of  the  brotherhoods 
had  been  used  by  the  traveling  engineers  for  meetings  with 
the  men.  Appeals  for  economy  in  the  use  of  fuel  had  met 
with  a  hearty  response. 

r.  C.  Petty  (N.  C.  &  St.  L.)  urged  that  the  more  expe- 
rienced engineers  should  take  upon  themselves  the  duties 


of  the  traveling  engineers  and  by  making  close  inspection 
of  their  engines  and  complete  work  reports  enable  the  trav- 
eling engineer  to  devote  his  time  to  instructing  new  men. 

Mr.  Roesch  in  closing  the  discussion  said  that  the  traveling 
engineer  belongs  in  the  cab  instructing  the  engine  crew. 
He  should  see  that  it  does  what  it  can  to  properly  care  for 
the  engine.  The  traveling  engineer  should  work  to  his 
utmost  covering  as  many  locomotives  as  he  can  and  to  the 
l>est  of  his  ability  see  that  they  are  in  proper  condition  for 
the  engine  crew  to  run.  Time  and  material  are  of  the  great- 
est value  to  the  nation  at  the  present  time.  He  spoke  of 
the  possibility  of  a  general  pooling  of  power,  particularly 
if  conditions  arise  similar  to  those  of  last  winter.  The  men 
must  be  made  ready  for  such  an  emergency.  Pooled  power 
has  been  operated  successfully  on  some  roads  and  there  is 
no  reason  why  it  could  not  be  as  successfull}  operated  on 
all  roads.  Locomotives  transferred  from  one  road  to  another 
may  ^ive  trouble  at  first  but  if  the}-  are  taken  in  hand 
promptly  these  troubles  can  soon  be  overcwne.  They  must 
be  overcome  and  the  engines  properly  maintained  for  the 
sake  of  the  nation  which  is  now  the  pajmaster  for  all  rail- 
way men.  It  will  cause  inconvenience  but  the  war  creates 
inconvenient  conditions. 

CO-OPERATION  OF  TRAVELING  ENGINEERS  AND 
GENERAL  AIR  BRAKE  INSPECTORS 

riJrfi  *a"  U*'^  of  *•'•*  report  is  ''How  Can  the  Traveling  Emeineers  and 
Air"TrLk1"s?;vte?"-'Eo;?o;.f"'  ''°°''"'''  '"^  "^'^''''  *"'*  **^'"'*'-  »•■* 

It  is  hard  even  for  those  who  have  been  in  constant  touch 
with  railroad  development  to  realize  just  how  fast  the  ton- 
nage handled  by  the  railroads  has  been  increased  during 
the  last  few  years,  and  what  efforts  have  been  necessary  on 
the  part  of  the  railroads  and  manufacturers  of  railroad 
equipment  to  meet  the  requirements  of  safetv,  promptly  and 
economically  handling  this  increased  tonnage.  The  in- 
creased weight  of  locomotives  and  cars,  as  well  as  the  in- 
creased number  of  locomotives  used  to  handle  a  train  (as 
many  as  five  locomotives  are  used  on  one  train  on  some 
of  our  mountain  roads),  has  resulted  in  a  ccmstant  increase 
in  the  length  of  trains  and  the  tonnage  handled  per  train, 
all  of  which  has  exacted  more  care  in  handling  and  greater 
efficiency  in  the  maintenance  of  air  brakes. 

The  air  brake  manufacturers,  to  meet  the  more  exacting 
conditions  imposed  on  the  air  brakes,  have  made  every  effort 
to  improve  and  change  the  equipment  to  meet  the  require- 
ments. Although  the  improvement  in  brake  equipment  for 
both  locomotives  and  cars  has  been  rapid,  it  is  doubtful  if 
it  has  kept  pace  with  the  requirements,  and  a  higher  state 
of  maintenance  than  was  required  a  few  years  ago  is  now 
necessary  if  we  expect  to  get  the  desired  results. 

As  changes  in  road  conditions  take  place,  the  traveling 
engineer,  on  account  of  being  in  close  touch  with  the  men 
handling  equipment  and  with  operating  instructions  regard- 
ing increases  in  tonnage  and  the  length  of  trains,  also  the 
placing  of  power,  is  in  a  position  to  either  notice  or  have 
his  attention  called  to  irregularities  that  interfere  with  good 
train  handling.  As  a  rule  men  handling  equipment  give 
their  opinions  freely  as  to  the  cause  and  remedy  for  troubles, 
to  the  traveling  engineer.  Although  maHy  of  these  optuwas 
finally  prove  to  be  worthless,  they  are  all  worthy  of  con- 
sideration until  the  real  cause  of  trouble  is  found,  and  close 
co-operation  on  the  part  of  the  traveling  engineer  and  gen- 
eral air  brake  inspector  in  the  analysis  of  suggestions  offered 
by  men  handling  equipment  and  of  their  own  observations 
regarding  the  cause  of  and  the  best  methods  of  overcoming 
trouble,  will  result  in  intelligent  conclusions  as  to  the  cause 
and  prwnpt  remedies  being  applied. 

We  believe  that  practically  all  air  brake  troubles  that 
cause  delay  and  damage  to  equipment  are  avoidable;  also, 
that  they  are  due  either  to  a  poor  condition  of  maintenance 
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or  improper  handling.  Where  improper  handling  is  the 
real  cause,  a  continuation  of  the  trouble  is  almost  inexcus- 
able, as  most  men  handling  equipment  are  glad  to  handle 
it  properly  if  the  right  way  is  pointed  out  to  them,  and  as 
the  traveling  engineer  and  general  air  brake  inspector  are 
looked  to  by  the  men  for  proper  instructions,  it  follows  that 
close  co-operation  regarding  best  methods  of  handling  is 
absolutely  necessary  on  the  part  of  the  traveling  engineer 
and  general  air  brake  inspector.  Where  such  co-operation 
does  not  exist  it  will  be  generally  found  that  the  men  have 
little  confidence  in  instructions  given  by  either,  and  they 
will  handle  the  equipment  according  to  their  individual  ideas, 
which  as  a  rule  vary  from  the  best  methods  to  those  that 
are  held  responsible  for  damage. 

It  is  of  the  greatest  importance  that  the  air  brake  equip- 
ment on  the  locomotive  be  kept  up  to  a  high  standard  of 
Maintenance,  and  if  roundhouse  forces  are  properly  organ- 
ized the  equipment  will  be  thoroughly  inspected  by  compe- 
tent men,  and  proper  repairs  made  as  soon  after  engines 
arrive  as  possible.  However,  it  is  a  fact  that  many  of  the 
air  brake  troubles  blamed  to  train  equipment  are  due  to 
a  poor  condition  of  maintenance  of  locomotive  equipment, 
and  it  is  also  a  fact  that  too  many  locomotives  are  allowed 
to  make  trip  after  trip  with  main  reservoirs  improperly 
drained,  excessive  pipe  leakage,  improper  air  pump  lubrica- 
tion, excessive  pressure  variations  due  to  feed  valve  and  gov- 
ernor defects,  brake  valves  and  distributing  valves  defective, 
etc 

All  of  these  troubles  have  a  tendency  to  defeat  the  best 
methods  of  handling,  and  are  the  direct  cause  of  damage 
and  delay  that  in  many  instances  are  blamed  on  train  equip- 
ment. While  direct  responsibility  for  such  conditions  should 
fall  on  the  roundhouse  force,  proper  co-operation  on  the 
part  of  the  traveling  engineer  and  general  air  brake  inspec- 
tor would  result  in  the  men  being  educated  to  promptly 
note  and  report  such  conditions,  which  would  result  in  assist- 
ance to  the  roundhouse  force,  and  also  to  tracing  trouble 
directly  to  its  real  cause,  and  promptly  applying  the  remedy. 

It  is  the  general  opinion  of  men  coming  in  close  contact 
with  road  delays  that  can  be  directly  traced  to  air  brake 
defects,  that  such  delays  are  avoidable  and  in  most  cases 
can  be  traced  to  poor  terminal  inspection  and  failure  to  make 
proper  repairs  or  to  a  poor  general  condition  of  maintenance. 
This  applies  particularly  to  freight  service. 

The  incoming  test  of  trains  as  a  remedy  for  yard  and 
road  delays  caused  by  air  brake  defects  is  one  that  has  been 
advocated  by  general  air  brake  inspectors  for  years,  but 
up  to  the  present  time  their  recommendations  have  been 
useless.  This  fact  may  be  due  in  part  to  their  failure  to 
make  the  importance  of  the  incoming  test  realized  by  oper- 
ating officials,  but  surely  the  mistake  of  allowing  a  car  that 
arrives  at  a  terminal  or  repair  point  with  a  defective  brake, 
to  be  switched  into  an  outgoing  train,  i?  as  inexcusable  as 
allowing  a  defective  engine  to  remain  in  the  roundhouse 
without  inspection  and  discovering  the  defect  after  coupling 
to  a  train  or  after  an  engine  failure  occurs  on  the  road. 

The  traveling  engineer,  more  than  any  one  else,  realizes 
the  value  of  prompt  inspection  and  giving  the  repair  force 
all  possible  time  to  make  repairs  on  a  locomotive,  and  he 
knows  the  relation  that  such  inspection  bears  to  engine  fail- 
ures and  engine  mileage  during  a  given  period;  therefore 
we  believe  that  if  the  traveling  engineer  and  general  air 
brake  inspector  would  co-operate  in  keeping  the  importance 
of  the  incoming  test  before  the  operating  offcials  it  would 
result  in  a  practical  system  of  incoming  inspection  being 
adopted  in  all  yards,  that  would  materially  decrease  delays 
and  damage  to  equipment  and  lading. 

Brake  pipe  leakage  is  one  of  the  most  prolific  causes  of 
air  brake  troubles  on  the  road,  and  although  all  of  us  very 
often  hear  the  men  handling  equipment  complain  of  brake 


pipe  leakage,  it  is  seldom  that  we  can  find  a  man  who  has  any 
idea  of  how  many  pounds  per  minute  brake  pipe  leakage 
exists  on  the  train  he  is  handling!  It  is  therefore  our  opin-' 
ion  that  men  handling  trains  should  be  educated  to  under- 
stand the  condition  of  the  brake  pipe,  and  when  necessary 
to  make  a  report;  a  clear  statement  of  the  number  of  pounds 
per  minute  leakage  should  be  made,  instead  of  the  usual 
report  of  "too  much  brake  pipe  leakage."  Co-operation  be- 
tween the  traveling  engineer  and  general  air  brake  inspector 
would  result  in  a  thorough  knowledge  of  the  actual  brake 
pipe  leakage  conditions,  and  a  thorough  knowledge  of  such 
conditions  in  most  cases  would  result  in  improvement. 

It  is  probable  that  brake  cylinder  leakage  is  responsible 
for  brake  inefficiency  more  often  than  any  other  part  of  the 
equipment,  and  it  is  also  probable  that  responsibility  for 
such  inefficiency  is  seldom  traced  .to  the  cylinder  unless 
leakage  becomes  excessive  to  the  extent  of  practically  making 
the  brake  inoperative.  It  is  therefore  apparent  that  brake 
cylinder  maintenance  should  receive  more  attention  than  it 
does,  and  co-operation  between  the  traveling  engineer  and 
general  air  brake  inspector  along  this  line  should  result  in 
a  more  thorough  knowledge  of  the  actual  conditions  of  brake 
cylinders,  and  a  system  of  brake  cylinder  maintenance  be- 
ing adopted  that  would  insure  work  being  properly  done 
at  the  time  of  cleaning  and  the  proper  kind  of  material  being 
used. 

The  use  of  inferior  low-cost  material  in  air  brake  repairs 
is  responsible  for  more  or  less  air  brake  inefficiency,  and 
under  the  present  cost  of  labor  there  is  no  doubt  that  the  use 
of  such  material  is  much  more  expensive  than  the  use  of  the 
best  material,  even  at  a  higher  price.  While  the  traveling 
engineers  and  general  air  brake  inspectors  do  not  as  a  rule 
have  much  to  say  regarding  the  purchase  of  material,  we 
believe  that  their  co-operation  in  keeping  the  attention  of 
higher  officials  on  the  quality  of  material  being  used,  would 
in  many  instances  result  in  the  best  material  being  fur- 
nished, which  in  most  instances  would  result  in  more  last- 
ing repairs  being  made  which  means  a  higher  efficiency  and 
lower  total  cost  of  maintenance. 

It  has  not  been  the  intent  in  preparing  this  paper  to  go 
into  detail  regarding  the  best  methods  of  obtaining  the  de- 
sired results,  as  local  conditions  have  much  to  do  with  the 
detail  of  maintenance  of  equipment,  and  the  rules  of  most 
of  the  large  roads  already  require  the  following  of  recom- 
mended practice  as  laid  down  by  the  Air  Brake  and  Master 
Car  Builder  Associations.  More  close  co-operation  between 
traveling  engineers  and  general  air  brake  inspectors  would 
assist  in  such  rules  and  recommended  practices  being  more 
closely  followed,  which  would  result  in  improving  and  main- 
taining the  air  brake  service. 

The  report  was  signed  by  E.  F.  Wentworth,  chairman, 
(New  York  Air  Brake  Company) ;  W.  V.  Turner,  (West- 
inghouse  Ah  Brake  Company) ;  A.  G.  Huston,  (Virginian) ; 
J.  B.  Hurley,  (Wabash)  and  L.  R.  Pyle.  (United  States 
Railroad  Administration). 

DISCUSSION 

The  keynote  of  the  discussion  was  that  the  traveling  en- 
gineers and  the  airbrake  inspectors  must  co-operate  to  the 
fullest  extent.  The  duties  of  each  of  these  positions  are  so 
extensive  that  it  is  impossible  for  each  to  excel  in  the  field 
of  the  other.  Airbrake  problems  must  be  referred  to  the  air- 
brake men  and  train  operation  problems  to  the  traveling 
engineer.  A  great  deal  of  the  trouble  in  handling  trains  is 
due  to  excessive  train  pipe  leakage.  This  should  not  exceed 
eight  pounds  per  minute  and  in  any  case  it  should  not 
exceed  the  capacity  of  the  feed  valve  to  charge  the  line. 
By  keeping  train  line  leakage  down  the  trains  can  be  moved 
much  "faster  over  the  division  and  less  fuel  will  be  used. 
Stuck  brakes  caused  by  train  pipe  leakage  has  made  double- 
heading  necessar\'  in  some  cases.     The  leakage  should  V,e 
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traced  back  to  the  repair  tracks  and  no  car  should,  be  re- 
leased until  the  air  brakes  are  tested  and  repaired  regard- 
less of  the  cause  for  which  the  car  was  to  be  repaired. 

A  great  deal  of  time  will  be  saved  and  the  equipment  better 
maintained  if  a  thorough  test  of  the  brakes  is  made  when  a 
train  reaches  a  yard.  On  this  incoming  test  minor  repairs 
can  be  made  by  the  inspectors  and  the  cars  requiring  heavier 
repairs  should  be  set  out  immediately  for  the  necessary  re- 
pairs. This  will  reduce  the  delay  of  the  outgoing  test.  Lo- 
comotives have  been  found  having  a  leakage  of  16  lb.  and 
this  should  not  be  tolerated. 

A  great  deal  of  trouble  is  caused  by  the  manipulation  of 
the  brakes.  Many  cases  were  reported  where  the  brakes  were 
not  brought  to  full  release  before  starting,  an  effort  being 
made  to  release  them  with  the  engineer's  valve  in  the  run- 
ning position.  It  is  the  duty  of  the  traveling  engineer  to 
teach  the  enginemen  properly  to  diagnose  the  air  brake 
troubles  in  order  that  detail  and  explicit  reports  of  repairs 
can  be  made.  One  of  the  most  common  causes  of  train  pipe 
leakage  is  pulling  hose  apart  and  the  ramming  of  cars  to- 
gether in  switching  yards.  The  former  destroys  the  hose 
and  the  latter  destroys  the  brake  pipes  and  causes  the  joints 
to  leak.  The  difficulty  of  operating  passenger  trains  having 
P.M.  and  L.N.  air  brake  equipment,  with  the  supplementary 
reservoir  of  the  L.N.  equipment  left  in  service,  has  been 
obviated  on  the  Baltimore  &  Ohio  by  using  only  one  train 
pipe  reduction  in  making  a  stop,  the  first  application  being 
split  to  a  10  lb.  reduction  and  then  any  amount  of  reduction 
is  permissible.  In  giving  instructions  to  the  enginemen 
enough  information  should  be  included  to  show  them  the  rea- 
sons for  such  instructions.  Difficulties  in  obtaining  proper 
and  sufficient  labor  to  repair  the  cars  were  mentioned  but 
it  is  expected  that  the  increase  in  wages  will  hold  the  men. 

OTHER  BUSINESS 

At  the  opening  session  W.  E.  Brumble,  in  behalf  of  the 
Railway  Equipment  Manufacturers'  Association,  presented 
the  Traveling  Engineers'  Association  with  a  service  flag 
having  20  stars.  The  flag  bears  one  gold  star  for  Lieut.  J. 
Boyden  Russell,  who  was  killed  in  an  aerial  bombing  ex- 
pedition on  the  Italian  front. 

D.  R.  MacBain  offered  some  suggestions  for  increasing 
the  service  secured  from  motive  power.  He  dwelt  particu- 
larly on  the  importance  of  the  traveling  engineers  devot- 
ing all  their  time  to  improving  the  condition  of  locomotives 
and  instructing  enginemen  in  the  proper  methods  of  handling 
them.  At  the  present  time  they  are  often  required  to  devote  a 
large  share  of  their  time  to  the  investigation  of  minor  matters 
of  discipline  to  the  exclusion  of  more  important  work. 

At  the  closing  session  A.  F.  Duffy,  assistant  manager, 
Safety  Section,  United  States  Railroad  Administration,  gave 
a  talk  on  the  subject  of  reducing  accidents  and  personal 
injuries  on  American  railroads. 

The  secretary  reported  that  the  association  now  has  over 
1,300  members,  and  that  over  200  members  were  admitted 
during  the  convention.  During  the  past  year  the  association 
has  invested  $2,000  in  Liberty  bonds  and  has  contributed  to 
the  American  and  the  Canadian  Red  Cross.  Cash  balance  in 
the  treasury  was  nearly  $800. 

The  following  officers  were  elected  for  the  coming  year: 

President,  H.  F.  Henson,  Norfolk  &  Western;  first  vice- 
president,  G.  A.  Kell,  Grand  Trunk;  second  vice-president, 
W.  E.  Preston,  Southern;  third  vice-president,  L.  R.  Pyle, 
Railroad  Administration;  fourth  vice-president,  E.  Harten- 
stein,  Chicago  &  Alton;  fifth  vice-president,  J.  H.  DeSalis, 
New  York  Central;  treasurer,  David  Meadows,  Michigan 
Central;  secretary,  W^  O.  Thompson,  New  York  Central; 
executive  committee — W.  H.  Corbett,  Michigan  Central; 
S.  V.  Sproul,  Philadelphia,  Baltimore  &  Washington;  T.  F. 
Howley,  Erie,  and  F.  Kerby,  Baltimore  &  Ohio. 

Chicago  was  chosen  as  the  next  place  of  meeting. 


LIST  OF  EXHIBITORS 

Air  Reduction  S»le«  Compimy,  New  York.— Acetylene  «PP^»tas.  oxygem 
and  acetylene  generator.  Represented  by  R.  T.  Peabody.  W  T. 
McCarthy  and  R.  A.   Sossons:.  ...„,'  oi_i.        «    t 

American  Arch  Company,  New  York. — Represented  by  A.  W.  Clokey.  K.  J. 
Himmelright.  John  P.  NefF  and  J.  T.  Anthony 

American  Flexible  Bolt  Company,  Pittsburgh,  Pa.— American  ataybolta. 
American  hollow  stavbolt  iron,  American  rivets,  AmCTican  manne 
staybolts.  Represented  by  R.  W.  Benson,  W.  F.  Heacock,  J.  A.  Traioor, 
W.  Widmeier,  M.  M.  McCallister  and  C  A.  Seley. 

.American  Steel  Foundries,  Chitago.— Models  of  the  Simplex  coupler.  Sim- 
plex coupler  pocket.  Economy  draft  arm.  Eclipse  coupler  yoke,  An- 
drews side  frame  and  Atlas  safety  guard  and  third  point  support. 
Represented  by  W.  G.  Wallace,  H.  J.  Mclchert,  P.  A.  Martin.  W  A. 
Wallace  and  B.   C.   Hooper.  .     ,     ,  -, 

Anchor  Packing  Company,  Chicago. — Packings,  nut  lock  for  air  stuffing 
boxes.     Represented  by  J.  C.  Weedon  and  J.  A.  McNulty. 

Ashton  Valve  Company,  Boston,  Mass.— Wheel  press  recording  gage,  air 
and  steam  gages,  safety  valves.  Represented  by  J.  W.  Motherwell, 
H.  O.  Fettinger  and  J.  t".  Gettrist.  .        ,  , 

Baldwin  locomotive  Works,  Philadelphia,  Pa. — Photographa  of  l«coinoti»e«. 
Represented  by  C.  H.  Peterson  and  C.  H.  Gaskill. 

Barco  Manufacturing  Company,  Chfcago. — Engine  tender  metallic  connec- 
tions for  air,  steam  and  feedwater  between  engine  and  tender;  Barco 
metallic  steam  heat  connections  for  passenger  cars,  coach  yards,  stations 
and  roundhouses;  Barco  air  reservoir  connections;  Barco  automatic 
smokebox  blower  fitting;  Barco  loose  bolt  crosshead  and  slipper.  Rep- 
resented by  F.  N.  Bard,  C.  L.  Mellor,  Charles  Thomas  and  F.  H.  Stiles. 

Bird-Archer  Company.  New  York. — Boiler  chemicals.  Represented  by  C.  J. 
McGum,   R.    P.   Bird,  C.   A.   Bird,   T.   A.   McFarUnd.   T.   A.    Peacock. 

C.  C.  Shaw,  H.  E.  Wheeler  and  J.  M.  Dooley. 

Buda  Company,  The.  Chicago. — Turbo-generator  set,  500  watt  capacity; 
headlight  case  and  reflector.  Both  meet  United  States  headlight  re- 
quirements. Represented  by  M.  A.  Ross,  J.  W.  Qeary  and^  H.  B. 
Bayley. 

Chambers  Valve  Company,  New  York. — Chambers  throttle  valve.  Repre- 
sented bv  Frank  Clark.  W.  H.  Bellmaine  and  E.  Barnett. 

Commonwealth  Supply  Company,  Richmond,  Va. — Lewis  power  reverse 
gear.     Rerresented  by  S.  H.  Lewis. 

Crane  Company.  Chicago. — Valves  and  fittings.  Represented  by  Frank  D. 
Fenn  and  Fred  W.  Venton. 

Dearborn  Chemical  Company,  Chicago. — Represented  by  T.  H.  Price,  O.  H. 
Reymeyer,  W.  S.  Reed,  T.  H.  Rose,  Paul  Bowen,  I.  H.  Bowen  and 
I.  L.  Beebe. 

Detroit  Lubricator  Company,  Detroit,  Mich. — Lubricator. 

Flannery  Bolt  Company.  Pittsburgh,  Pa. — Tate  flexible  sUybolt.  Repre- 
sented by  W.  M.  Wilson,  Charles  Hyland  and  George  Howard. 

Franklin  Railway  Supply  Company,  New  York. — Franklin  No.  8  firedoor, 
Franklin  automatic  adiustable  wedge,  radial  buffer,  engine  and  tender 
trucks.  Represented  by  J.  L.  Randolph.  C.  W.  F.  Coffin.  C.  T. 
Burkholder  and  S.  J.  Rosenfelt. 

Galena  Signal  Oil  Company.  Franklin,  Pa. — Represented  by  M.  M.  Meehan. 

D.  L.  Eubank,  P.  H.  Stack,  L.  Gleason,  J.  A.  Graham.  F.  J.  Walsh. 
C.  McNair,  G.  E.  Mc Vicar,  L.  H.  Palmer.  W.  O.  Taylor  and  A.  J. 
Poole. 

Garlock   Packing  Company,   Palmyra.   N.   Y.— Packing. 

Garratt-Callahan  Company,  Chicago. — Magic  boiler  preservative.  Repre- 
sented by  E.  V.  Sackett,  W.  E.  Rollinson,  T.  C.  McCollum  and  A.  H. 
Hawkinscn. 

Gillespie  &  Co.,  A.  W.,  Chicago.  111. — Economy  firebox  door,  Hendrickson 
journal  bearing  boring  machine.  Represented  by  A.  W.  Gillespie  and 
J.    S.   Seeiey. 

Hammett,  H.  G.,  Troy,  N.  Y. — ^Type  D  Trojan  superheat  metallic  packing. 
Represented   by   E.    C.    Sawyer. 

Henry  Manufacturing  &  Grease  Cup  Company.  Terre  Haute.  Ind. — Henry 
locomotive  grease  cup.  Represented  by  Miss  Mildred  N«therton  and 
Harlow    Varney. 

Hulson  Grate  Company,  Keokuk,  Iowa, — Hulson  locomotive  grate  Repre- 
sented by  A.  W,   Hi'lson  and  J.  W.  Hulson, 

Hunt-Spiller  Manufacturing  Company,  Boston,  Mass, — Cylinder  bushing*, 
cylinder  packing,  piston  heads  and  bull  rings,  valve  bushings,  valve 
packing,  valve  Tee  rings,  crosshead  shoes,  shoes  and  wedges,  air  pump 
bushings,  side  rod  bushings.     Represented  by  J.  G.    Piatt,  V.  W.   Ellet. 

E.  J,  Fuller,  J,  M,  Monroe  and  C,  F,  Galloway. 
International  Correspondence  School,  Scranton,  Pa. 

Terome  Edwards  Metallic  Packing  Company,  Chicago,  111, — Metallic  packing, 

Johns-Manville  Company,  H,  W,,  New  York, — Power  plant  specialties,  in- 
sulations, J-M  expander  rines,  J-M  brake  cylinder  packing  cups,  steam 
traps  and  slack  take-uns.  Represented  by  T.  E,  Meek,  J.  C.  Younglove. 
G.  Christenson,  T.  M.  Barrowdale,  P.  C.  Jacobs.  C.  E.  Murphy,  H. 
Flanagan,   J.   H.    Trent.    D.    I.,    Jennings   and   E,    H,    Willard, 

Keystone  Equinmrnt  Company,  Philadelphia.  Pa. — Wedge  bolts.  Repre- 
sented by  B.  T.  Shafer  and  E.  T.  Zust. 

Leslie  Company,  The,  Lyndhurst,  N,  J. — Leslie  steam  heat  regulators.  Leslie 
electric  headlight  regulator  and  removable  coupling  nuts.  Represented 
by  S,  Inglis  and  J,  J.  Cirels. 

Locomcti\-c  Feed  Water  Heater  Company.  New  York. — Feed  water  heaters, 
boiler  feed  pump.     Represented  by  E.  A.  Averill  and  H.  V.  Tones. 

Locomotive  Lubricator  Company.  Chicago, — Locomotive  force  feed  lubri- 
cators. Represented  by  W.  J.  Schlacks.  0.  H.  Neal  and  C,  W. 
Rudolph, 

Locomotive  Pulverized  Fuel  Company.  New  York. — Represented  by  .\.  H,  C. 
Dallcy, 

Locomotive  Stoker  Company,  Pittsburgh,  Pa, — Photographs  of  shop  equip- 
ment and  cab  view  of  the  Duplex  stoker,  and  photograph  of  Virginian 
Mallet  No,  802,  Represented  by  C.  W,  Allen,  E,  C.  Haskins,  J.  J. 
Byrne,  W,  G,  Claike,  O.  B,  Capps.  W,  S.  Bartholomew.  O.  W,  Detrick. 
J,  J.  Hanahan,  C.  E,  Peterson,  E,  F,  Milbank,  E  Prouty  and  F.  L, 
Wassel, 

Locomotive  Superheater  Company,  New  York. — Represented  bv  George  L. 
Bourne.  F.  A.  Schaff.  R.  T.  Van  Meter,  John  Bell.  William  Boughton. 
W,  A.  Buckbee.  George  Fogg,  A,  C,  Loudon.  B.  G,  Lynch.  S,  Macdonald. 
A,  C.  McLachlan,  T.  E.  Mourne.  H,  B  Oatlev.  R.  M.  Osterman.  R.  R. 
Porterfield.  G.  E.  ftvder,  G,  E.  Spengler.  H,  F,  Spicer,  K.  E  Sullwell. 
W,  G,  Tawse  and  C.  M,  Wickham, 

I>ong,  Jr,.  Company.  Charles  R..  Chicago,  and  Louisville.  Ky, — Railwav 
paints.  Represented  by  Charles  R.  Long,  Jr,,  S.  W.  Russell,  W.  H, 
Heckman  and  G.   S.  Turner. 

Manning.  Maxwell  &  Moore,  Inc, — Exhibiting  Ashcroft  gages.  Consolidated 
safety  valves,  Hancock  inspirators,  boiler  checks  and  other  appliances. 
Represented  by  C,  L.  Brown  and  F.  J,  Wilson, 

Metal  Thermit  Corporation. 

Nathan  Manufacturing  Company,  New  York. — Injectors,  non-lifting;  lubri- 
cators; boiler  check;  combined  stop  valve;  gage  cocks;  power  reverse 
3- way  valve:  coal  sprinkler:  balance  lever  starting  valve  used  in  con- 
nection with  injectors,  water  glass  gages  and  cocks,  globe  and  angle 
valves.     (Government  standard  as  applied  to  standardized  locomotives.) 
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Represented  by  W.  E.  Brumble,  T.  G.  Am,  F.  C.  Davern,  VN'.  R.  Walsh. 
Richard  Welsh.  H.  I,.  Gettys  and  Herbert  Ewan. 

National  Malleable  Castings  Co..  Cleveland    O. — The  Sharon  coupler. 

National  Railway  Devices  Co.,  Chicago. — Shoemaker  vertical  firedoor.  Rep- 
resented  by  Jay   G.    Robinson   and   Milton    M.   Anerbach. 

Ohio  Injector  Company,  Chicago. — Ohio  injector,  U.  S.  Government  stand- 
ard non-liftinK  injector,  Chicago  hibricator,  Chicago  flange  oiler,  Chicago 
automatic  drifting  valve  and  Chicago  water  glass  protector.  Repre- 
sented by  F.  W.  Edwards,  VV.  S.  Furry,  Frank  W.  Furry  and  A.  C. 
Heckwith. 

Okadee  Company,  Inc.,  Chicpgo. — Blow-off  valves,  hose-strainer,  water  glass 
protector.  Represented  by  A.  G.  Ilollingshead,  G.  S.  Turner,  Harry 
Vissering  and  W.  H.  Heckman. 

C>'Malley-Beare  Valve  Company,  Chicago. — Multiplate  valves.  Represented 
by  Thomas  O'Mal'ey,  Edward  O'Malley,  J.  C.  Brown,  J.  N.  Gallagher, 
Walter  Morris  and  G.   .\.   Macl.ain. 

Taxtor -Mitchell  Company,  Omaha,  Neb. — Paxton-Mitchell  metallic  packing. 
Represf^nted  bj'  Joseph  L.  Paxton  and  J.  T.  Liiscombe.     , 

Terolin  Railway  service  Comp.-'ny,  St.  Louis.  Mo. — Represented  by  R.  P. 
I.e  Vike,  Joseph  Sinkler,  Fred  Wilcoxen  and  W.  G.- Newell. 

Pilliod  Company,  New  York. — Sentinel  low  water  alarm.  Baker  valve  gear. 
Represented  bv  R.  H.  Westherly,  Fred  E.  Pilliod,  W,  H.  Bellmaine, 
E<hirard  Bacnett,  J.  J.  Donovan  and  K.   Rklund. 

Pocket  List  of  Railroad  Officials,  New  York. — Represented  by  C;  L. 
Dinsmore. 

Pyle-National  Company,  Chicago. — K-23,  E-2,  E  and  M.  turbo-generators; 
also  the  standard  and  two  special  ♦vpc  incandescent  JueadliRlil  cases 
with  accessories.  Represented  by  J.  Will  Johnson,  NVillmm  Miller,  L.  H. 
Steger    and    F.    K'ersten. 

Railway  Review,  Chicago. — Represented  by  H.  A.  Smith,  C.  L.  Bates,  J.  M. 
Lammadee  and  J.  E.  Gorigwon. 

Sargeirt    Company,    Chicago. — Sargent    safety    water    gagies,    Soedige  -  quick, 
acting  blower   valvfe.      Represented  by   George  H.    Sargent,   P.    W.   Ray- 
■  -■:■-.   ifaond  an4  George  S.Ga\rttn.    ...    . 

Siiainons-Boarda»n  PufcUslnnK  fi— |>aiij) ,  New  York. — C«pte«  -of  Rath^ay 
Age  and  Railway  Mechanical  EnglMfir.  Represented  by  R.  E.  Thayer, 
A.   F.  Stuebing,  L.  B.  Sherman  and'  P.  TL  Thompson. 

Schroeder  Electric  ITeadliglit  &  Generator  Company,  Evansville,  Ind. — ■ 
Standard  U.  S.  turbo-generator,  U.  S.  standard  headlight  case  -and 
reflector  in  operation,  mQuried  .iiiteriorftet  on  ball  bearinxs.  parts- and 
accessories.  Rer-re'ented  by  W.  A.  Carson,  E.  W.  Jones,  F.'  W. 
Edmonds  atid  W.  T.  Manogue. 

Inited  State*  Metallic  Packing  Company.  Philadelphia,  Pa. — Modds  of 
piston  rod  and  valve  stem  packing.  Represented  by  M.  B.  Pr*w4ter, 
Elliot  Curtis.  R.  R.  Wells,  Harry  Flynn,  Hajry  Hyslop  and  'L.  B. 
Miller. 

I'nited  States  Rubber  Company. 

\'apor  Car  He."'ting  Comnanv,  Chicago.  111. — Steam  hose  coupler,  reducing 
valve,  hose  clam|«,  stop  valve,  end  train  pipe  valves,  McLaughlin  flex- 
ible sf^am  joints.     Represented  by   E.   E.   Smith. 

Visserinsf  &  Co.,  If.r.,  Harry,  Chicaijo,  HI. — ViloCo  firedoor.  locomotive 
santier.'?.  piston  and  valve  stem  packing,  bellringer.  Represented  by 
Harry  Vissering,  G.  S.  Turner  and  W.  H.   Heckman. 

Western  Railway  Etinipment  Comt<any,  St.  J.ouis,  Mo. — Lindstroni  syphon. 
Represented  by  S.  H.  Campbell  and  R.  L.   Ijingtim. 

Wcstinchonse  Air  Brake  Companv.  Pittsburgh.  Pa. — Represented  by  C.  T. 
Olrastead,  A.  K.  Hohmyer,  l.awrence  Wiicojt,  L.  M.  Carlton,  E.  B. 
Farmer,  T.  A.  O'Malley.  V.  Villette.  F.  W.  Ainsworth,  H.  H.  Burns 
and   F.   IT.  TM\is. 

White  Aiferican  Locomotive  San.ler  Company,  Roanoke,  V'a. — Graham- 
White  Perfect  sandet.     Represented  bv  James  Frantz  and  W.  H.  White. 

Wyoming  Shovel  Works,  The.  Wyoming,  Pa. — Represented  by  G.  E.  Geer. 


FUEL    ECONOMY   AT    STATIONARY 

PLANTS 

An  enthusiastic  meeting  of  railway  men  directly  respon- 
sible for  the  consumption  of  fuel  in  the  stationary  plants  on 
the  railways  under  the  control  of  the  Railroad  Administration 
was  held  at  the  Fort  Dearborn  Hotel,  Chicago,  September  9. 
under  the  direction  of  Eugene  McAuliffe,  manager.  Fuel 
Conservation  Section.  The  meeting  was  well  attended  and 
inspiring  impromptu  talks  were  given  by  representatives  of 
the  Fuel  Administration,  the  Fuel  Conservation  Section  of 
the  Railroad  Administration  and  railroad  men. 

Mr.  McAuliffe  in  opening  the  meeting  called  attention 
to  the  great  amount  of  fuel  that  will  be  required  for  the 
railways  this  year.  At  the  best  possible  estimate  this  will 
amount  to  166,000,000  tons,  of  which  16,000,000  tons  will 
I)e  used  in  other  than  locomotive  fireboxes.  This  coal  will 
cost  on  an  average  $3.50  per  ton  which  is  250  per  cent  of 
the  average  price  in  1915.  While  from  a  purely  financial 
standpoint  all  possible  saving  in  fuel  should  be  made,  the 
most  important  reason  is  its  scarcity.  It  is  estimated  that 
the  country  will  be  short  75,000,000  tons  of  soft  coal  and 
the  railways,  the  largest  consumers  of  fuel,  must  contribute 
a  large  amount  to  make  up  this  shortage.  Although  much 
has  already  been  accomplished  in  using  fuel  economically 
on  locomotives  there  is  practically  a  virgin  field  among  the 
railway  stationary  plants.  While  no  attempt  was  made  by 
Mr.  McAuliffe  to  go  into  detail  regarding  the  manner  in 
which  fuel  can  be  saved  in  these  plants  he  called  attention 
to  the  great  importance  of  keeping  steam  pipes  and.  boilers 
well  lagged  to  prevent  undue  radiation  of  the  heat.  Par- 
ticular attention  was  also  called  to  the  importance  of  pre- 


venting all  kinds  of  leaks.  Piping  extending  for  any  great 
distance  should  have  ample  provision  for  expansion.  Ex- 
hrust  steam  should  be  used  for  heating  wherever  possible. 
Tlie  buildings  should  be  kept  tight  in  winter. 

Fuel  must  be  conserved.  The  shortage  of  fuel  in  Eng- 
land has  required  that  country  to  take  8,600  men  from  the 
army  to  mine  more  coal.  Coal  should  be  salvaged  the  same 
as  scrap. 

TALKS    BY    FUEL    ADMINISTRATION    REPRESENTATIVES 

David  Moffet  Myers,  advisor)'  engineer,  United  States 
Fuel  Administration,  spoke  of  the  work  the  Fuel  Adminis- 
tration is  doing;  described  its  organization  and  offered  freely 
the  services  of  the  600  men  in  that  department  to  help  the 
railway  men  save  fuel.  He  said  that  without  question 
^0,6t)0|000  tons  of  coal  or  10  per  cent  of  the  country's  con- 
sumption, could  be  saved  by  more  careful  operaffdn  of  steam 
generating  plants  without  any  expenditure  fdf  additional 
equipment.  He  pointed  out  the  fact  that  practicing  fuel 
ecdnomy  not  only  sav^d  fuel  but  reduced  "greatly  the  de- 
mands on.  the  xaiiroads  for  transportation.  " 

George  R.  Henderson,  administrative  engineer  for  the  Fuel 
Administration  in  eastern  Pennsylvania .  and  who  has  had 
considerable  experi«ice  on  railroads,  called  atferit'iori  to  con- 
ditions as  he  knows  exist.  He  opened  his  remarks  with 
the  slogan:  "If  we  can't  can  the  Kaiser,  we  can  help  make 
the  can.  And  this  'can'  is  made  largely  of  coal,"  he  said. 
He  described  the  questionnaire  which  was  sent  out  by  the 
Fuel  Administration  to  all  steam  plants  for  the  purpose  of 
determining  whether  or  not  they  were  being  oj)erated  to  the 
best  advantage.  Accompanying  this  que..tionnaire  was  a 
poster  which  was  to  he  bulletined  in  every  power  plant. 
On  this  poster  was  the  recommendation  that  a  daily  record 
of  the  coal  and  water  consur.'.ption  Ije  kept,  in  order  that 
the  men  might  have  a  check  on  the  amount  used.  It  sug- 
gested the  use  of  draft  gages  for  the  purpose  of  detecting 
whether  any  excess  air  was  admitted  to  the  boiler.  It  rec- 
ommended the  cleaning  of  tubes  and  of  treating  the  feed- 
water  to  i)revent  scale  forming  on  the  inside  of  the  tubes. 
It  pointed  out  that  suitable  insulation  on  steam  pipes,  heat- 
ers, drums,  etc.,  at  least  two  inches  thick  would  save  80 
per  cent  of  the  heat.  It  recommended  the  use  of  exhaust 
steam  for  heating  feedwater,  buildings,  and  other  general 
work,  pointing  out  that  the  e.xhaust  steam  from  the  engine 
contains  about  90  per  cent  of  the  heat  in  live  steam.  The 
necessity  for  sufficient  supervision  was  also  touched  upon. 

Joseph  Harrington,  administrative  engineer  for  Illinois, 
sjx)ke  of  the  necessity  for  considering  the  personal  equation 
of  the  men  who  handle  the  fuel.  He  cautioned  that  particu- 
lar attention  should  be  given  the  small  plant.  There  are 
so  many  of  them  that  even  though  the  waste  at  any  indi- 
vidual plant  may  be  small  the  accumulative  effect  will  be 
very  large.  Any  organization  developed  on  the  railroads 
should  be  large  enough  to  give  the  small  plants  proper 
supervision.  He  advocated  strongly  a  two-pen  recording 
draft  gage  for  boilers  so  that  a  continuous  record  of  the 
manner  in  which  a  fire  is  handled  could  be  obtained  and 
the  work  of  the  fireman  thus  suf)ervised.  Mr.  McAuliffe 
agreed  with  him  thoroughly  in  this.  Such  a  device  Mr. 
Harrington  explained,  would  also  have  considerable  moral 
effect  on  the  fireman.  He  would  fire  the  boiler  correctiiy 
for  he  would  know  that  a  record  was  being  kept  of  his 
performance.  He  also  spoke  of  the  importance  of  weighing 
the  coal  in  order  that  the  fireman  will  get  a  better  idea  of 
what  he  is  actually  doing.  It  will  give  him  an  incentive 
to  improve  his  work  and  that  is  an  important  point  that 
should  in  no  way  be  overlooked.  Congenial  surroundings 
are  also  necessar)-.  A  conveniently  arranged  plant,  well 
ventilated  and  kept,  picked  up  and  clean  wiU  give  the  fire- 
man a  certain  amount  of  pride  and  self-respect  which  will 
be  reflected  in  his  work. 
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Oshorne  Monnett,  engineer  for  the  Fuel  Administration, 
spoke  briefly,  calling  attention  to  some  of  the  important 
jioints  that  should  be  watched  in  the  design  and  operation  of 
boiler  plants. 

FUKL    OIL    MUST    BE    CONSERVED 

Nelson  G.  Phelps  of  the  Oil  Division  of  the  Fuel  Ad- 
ministration spoke  on  the  fuel  oil  situation.  He  said  that  the 
time  had  now  arrived  when  very  serious  consideration  must 
be  given  this  product.  Oil  is  needlessly  wasted.  The 
Bureau  of  Mines,  a  short  time  ago,  estimated  that  40,000,000 
barrels,  or  1,680,000,000  gallons,  of  fuel  oil  were  wasted 
}early  due  to  improper  operating  methods.  It  is  very  easy 
to  waste  the  oil  when  it  is  being  burned  and  it  is  here  that 
a  vast  saving  must  be  made.  The  country  is  facing  a 
shortage  of  29,000,000  barrels  and  for  the  last  six  months 
it  has  been  necessary  to  draw  from  the  storage  supply. 

Improi)er  combustion  of  the  fuel  oil  is  responsible  for  the 
greatest  waste.  There  should  be  some  one  made  responsible 
for  fuel  oil  economy  and  detailed  to  instruct  the  furnace 
operators  in  the  use  of  the  oil  torch.  Proper  burners  should 
be  used.  B\-  far  the  majority  of  homemade  burners  are 
wasteful  and  it  would  be  decidedly  better  to  purchase  a 
burner  that  has  Ijeen  designed  correctly.  Too  often  the 
fundamentals  of  burner  construction  are  not  understood. 
Better  efficiency  will  l)e  obtained  with  oil  heated  to  110  deg. 
before  it  enters  the  burner.  The  Fuel  Administration  is 
planning  to  publish  .^ome  educational  matter  on  economical 
fuel  oil  consumption  which  will  be  free  for  those  handling 
fuel  oil. 

.\  WORD  FROM  FUEL  SUPERVISORS 

\'arious  representatives  of  the  Fuel  Conservation  Section 
spoke  calling  attention  to  the  more  important  defects  found 
around  the  railway  stationary  plants.  By  far  the  most 
common  is  improperly  lagged  steam  pij^es  and  boilers,  ex- 
cessive leakage  from  both  air  and  steam  lines,  and  im- 
properly maintained  boiler  settings.  Mr.  Roesch  presented 
.>;onie  interesting  figures  showing  that  with  coal  at  $,S.50  per 
ton  in  the  furnace,  steam  at  150  lb.  pressure  leaking  through 
a  !^-in.  hole  would  waste  $.S,.540  per  year;  through  a 
\/M-m.  hole  $1,3.50  per  year.  Air  at  100  lb.  pressure  with 
coal  at  $2.00  per  ton  leaking  through  a  1/16-in.  hole  will 
waste  $2.89  per  month,  and  through  a  1-in.  hole. 
$741.82  per  month.  It  was  stated  generally  that  positive  and 
absolute  neglect  was  responsible  for  the  greatest  wastes.  In 
one  case  a  road  was  extremely  short  of  water  at  a  certain 
ix)int,  and  at  the  same  time  was  wasting  26,000  gal.  through 
leaky  valves.  Piping  should  be  above  ground  in  order  that 
leaks  can  be  located  and  stopped.  A  case  was  reported 
where  a  set  of  9-in.  locomotive  air  compressors  was  used 
for  furnishing  air  at  high  pressure  to  the  shop  for  tools, 
while  a  large  shop  compressor  w^as  used  to  supply  air  at  a 
lower  pressure  to  the  yards.  The  shop  compressor  was  not 
used  to  capacity  and  the  two  methods  of  producing  the  air 
were  used  simply  to  give  a  high  and  low  pressure  line.  With 
a  reducing  valve  the  shop  compressor  could  furnish  air  for 
both  the  shop  and  the  yard. 

In  some  territories  where  coal  has  been  very  cheap  it  has 
been  difficult  to  make  the  men  appreciate  the  value  of  fuel, 
but  with  the  extreme  shortage  throughout  the  countr}-  they 
are  beginning  to  realize  the  necessity  for  economy  and  while 
there  is  a  lot  to  be  done  in  educating  these  men  they  are  giv- 
ing their  support  and  co-operation.  The  fuel  super\'isors  are 
holding  staff  meetings  at  the  important  terminals.  Their  at- 
tention is  not  restricted  entirely  to  the  mechanical  department; 
the  trans{x>rtation  department  is  in  a  position  to  save  a  large 
amount  of  fuel,  and  men  from  that  department  are  included 
in  the  meetings.  Particular  stress  was  laid  on  what  coal 
means  to  this  nation  and  to  all  of  the  Allied  nations  in 
winning  the  war.  If  for  the  lack  of  it  this  countr}-  could  not 
do  the  full  measure  of  work  that  will  be  required  of  it,  the 


length   of  the  war  will   I>e   increased,  and  that  means  that 
thousands  of  our  boys  will  be  unnecessarily  sacrificed. 

OTHER  SPEAKERS 

There  were  among  other  si)eakers  at  the  meeting.  H.  T. 
Bentley,  superintendent  of  motive  power,  Chicago  &  North 
\\estern.  who  tcld  how  necessary  it  was  to  stir  up  the  enthu- 
siasm of  the  men  in  the  practice  of  fuel  economy. 

Mr.  Ander.«;on,  of  the  Milwaukee  Light  &  Power  Com- 
pany, Milwaukee,  Wis.,  spoke  of  the  success  with  which 
pulverized  coal  has  lieen  used  in  the  }X)wer  plant  of  that 
company  under  stationary  boilers.  Boiler  and  furnace  ef- 
ficiencies of  over  86  per  cent  have  been  obtained  with  the 
pulverized  coal,  the  net  efficiency  being  greater  than  that  oIj- 
tained  with  the  automatic  stokers.  The  Locomotive  Pulver- 
ized Fuel  Company's  apparatus  was  applied  last  May,  and 
after  changing  the  design  of  the  furnace  to  adequately  meet 
the  new  conditions  imjMJsed  by  this  method  of  comljustion 
no  difficulty  has  been  ex{ierienced  with  the  proper  operation 
of  the  plant.  Mr.  Anderson  made  it  clear  that  in  the  design 
of  the  furnace  lay  the  secret  of  success  in  using  powdered 
coal.  He  sjwke  very  enthusiastically  of  the  possibilities  of 
this  method  of  firing  .-stationary  boilers. 

The  advantages  particularly  referred  to  for  this  method 
were  the  constant  degree  of  efficienc}',  the  fact  that  constant 
critical  attention  was  not  needed  as  in  the  case  of  stoker  or 
hand  firing  methods  and  the  ease  of  control  of  the  fire.  The 
waste  of  fuel  accompanying  the  banking  and  cleaning  of 
fires  is  eliminated.  At  the  plant  in  question  which  has  f)eak 
loads  night  and  morning  this  feature  was  of  particular  im- 
portance. It  was  possible  to  shut  a  l^oiler  down  at  night  and 
by  keeping  the  dam})ers  closed  to  conserve  the  heat  of  the 
brick  work  in  the  furnace,  to  start  the  fire  in  the  morning 
from  the  heat  of  the  brick,  the  steam  pressure  having  dropjied 
but  little.  To  operate  this  system  most  successfully  a  suf- 
ficiently large  installation  should  be  made  to  warrant  a  j)ul- 
verizing  plant  of  sufficient  size  to  bring  the  cost  of  j)reparing 
the  fuel  down  to  a  reasonable  figure. 

Mr.  Maddox,  of  the  Missouri,  Kansas  &  Texas,  told  of  the 
experience  that  road  had  had  with  this  method  of  burning 
fuel  at  its  Parsons,  Kans.,  plant.  A  sufficiently  large  fur- 
nace volume  and  the  proper  baffling  of  the  I)oilers  is  very 
necessary.  He  l^elieved  that  this  method  of  burning  fuel 
had  come  to  stay,  particularly  in  stationan*-  plants.  Lignite 
has  l)een  used  with  especially  good  success  although  it  was 
fed  to  the  boiler  with  seven  per  cent  moisture. 

C.  A.  Brandt  of  the  Locomotive  Sup)erheater  Company 
called  attention  to  the  fuel  waste,  caused  by  carelessness  and 
ignorance,  such  as  neglect  of  washing  and  scaling  boilers,  soot 
blowing,  attention  to  proper  damper  regulations,  condition 
of  fuel  l:)ed,  air  leaks  in  lx)iler  setting,  steam  leaks  in  pipes, 
etc.  This  waste  is,  undoubtedly,  verj-  great,  particularly 
among  the  small  and  isolated  steam  plants  of  the  rail- 
roads. It  should  lie  drilled  into  the  minds  of  even.-  man 
from  top  to  bottom  that  steam  and  fuel  wastes  must  be  elim- 
inated, no  matter  how  small.  We  must  not  stop  at  this, 
however,  for  the  waste  caused  by  faulty  operation  is  com- 
paratively small  as  compared  with  the  inefficiencies  caused 
by  incorrect  designs  of  power  plants  and  faulty  or  obsolete 
construction.  Careless  operation  is  bad  whether  it  occurs  in 
a  poorly  or  an  efficiently  designed  plant,  but  it  is  just  as 
much  a  crime  to  operate  a  poorly  designed  plant,  when  its 
economy  can  be  greatly  improved  by  the  installation  of  ap- 
paratus and  devices  that  we  know  will  produce  a  definite 
and  positive  fuel  saving.  The  efficiency  of  a  steam 
power  plant  is  fundamentally  that  of  design,  and  I  believe 
it  is  conservative  to  state  that  for  any  plant,  the  economic 
results  are  probably  85  per  cent  due  to  design  and  construc- 
tion, and  15  per  cent  due  to  operation  under  normal  condi- 
tions. 

While  material   is  scarce,  man  power  is  infinitely  more 
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scarce,  and  we  must  remember  that  the  installation  of  modem 
appliances  in  power  plants,  such  as  stokers,  ash  handling 
devices,  feedwater  heaters  and  superheaters  will  not  only 
save  coal,  but  they  will  also  save  labor. 

In  regard  to  the  use  of  superheated  steam  there  is  not  a 
man  here  who  is  not  familiar  with  the  wonderful  performance 
which  the  locomotive  superheater  has  produced  towards  in- 
creased fuel  and  water  economy  and  increase  in  power  of  our 
steam  locomotives.  The  locomotive  superheater  has  made 
possible  great  savings,  increased  tonnage  and  fuel  economy, 
yet,  with  all  this  knowledge,  and  with  the  knowledge  that  the 
superheater  will  produce  equal  economies  in  stationary  plants, 
very  few  railroad  shops  or  engine  house  power  plants  are 


equipped  with  superheaters  today.  I  believe  I  am  safe  in 
saying  that  there  are  not  more  than  a  score  of  engine  house 
power  plants  equipped  with  superheaters. 

A  correctly  designed  superheater  will  not  only  improve 
the  over-all  efficiency  of  the  boiler  plant  where  steam  is  pro- 
duced, but  what  is  infinitely  more  important,  it  will  save 
steam  in  its  utilization.  Condensation  in  steam  lines  could 
be  practically  eliminated,  due  to  the  reserve  heat  stored  in 
the  steam,  as  well  as  due  to  the  lower  conductivity  of  super- 
heated steam.  In  roundhouses  where  locomotives  are  fired 
up  from  the  house  blower,  there  will  also  be  a  considerable 
saving  due  to  the  fact  that  the  specific  volume  of  super- 
heated steam  is  greater  than  that  of  saturated  steam. 


Railroad  Administration  Activities 

News  of  the  Month  from  Washington  and  Various 
Regions  Pertaining  to  the  Mechanical  Department 


WS.  CARTER,  director  of  the  Division  of  Labor,  has 
issued  a  circular  regarding  methods  of  adjusting 
differences  regarding  labor,  in  part  as  follows: 
In  the  adjustment  of  differences  of  opinion,  not  involv- 
ing rates  or  amount  of  wages,  or  hours,  that  arise  in  the 
relations  between  the  officials  and  employees,  which  differ- 
ences are  to  be  expected,  sincere  effort  should  be  made  to 
reach  a  common  understanding  without  the  necessity  of 
reference  to  the  director  general,  or  to  the  Division  of  Labor. 
Where  such  controversies  are  not  so  adjusted,  or  where 
questions  involving  rates  or  amount  of  wages  or  hours  are 
raised,  the  following  methods  will  be  adopted: 

(a)  Re(|iiests  hy  employees  for  increases  in  wages,  in  addition  to  itl- 
creases  provided  for  in  wage  orders,  will  be  filed  o»i/.v  with  the  Board  of 
Railroad  Wages  and  Working  Conditions,  to  which  board  has  been  assigned 
the  duty  of  hearing  and  investigating  such  matters,  as  provided  in  Article 
VI  of  General  Order  No.   27. 

(b)  The  method  of  securing  interpretation  of  wage  orders  is  prescribed 
by  the  director  general  in  Supplement  No.  6  to  General  Order  Xo.  27,  and 
the  prescribed  method  should  be  followed  in  cases  involving  interpretations 
of   wage   orders. 

(c)  When  employees  arc  represented  by  railway  boards  of  adjustment, 
the  procedure  as  to  all  controversies  within  the  scope  of  their  duties  will 
be  as  directed  in  general  orders  creating  such  boards.  The  fact  that  cer- 
tain employees  are  not  represented  by  railway  boards  of  adjustment  will  in 
no  manner  deprive  them  of  any  of  the  benefits  accruing  from  such  boards. 
An  assistant  to  the  director  of  the  Division  of  Labor  has  been  appointed, 
and  a  staff  of  representatives  has  been  oraani'zed,  for  the  especial  purpose 
of  rendering  the  same  service  to  such  employees  as  though  represented  by 
a  railway  board  of  adjustment.  Boards  of  adjustment  have  been  created 
by  understanding  with  the  larger  organizations  of  employees,  for  the  con- 
venience of  handling  such  matters  and  to  relieve  the  director  of  the  Divi- 
sion of  Labor  of  adjusting  same.  It  is  not  practicable  to  create  railway 
boards   of  adjustment,   except   for  the   larger  organizations   of   employees. 

(d)  Requests  for  adjustments  in  wages  by  employees  not  represented 
by  railway  boards  of  adjustment,  which  requests  are  based  upon  existing 
practices  or  adjustments  reached  through  former  arbitrations  and  settle- 
ments, will  be  presented  to  the  proper  officials  of  the  railroads,  and  negotia- 
tions will  be  conducted  in  the  usual  manner  up  to  the  chief  operating  offi- 
cer, or  officer  designated  by  him.  Should  no  agreement  be  reached,  and  it 
appear  to  be  necessary  to  take  the  matter  further,  a  joint  statement  of 
facts  (in  duplicate)  will  be  prepared  by  the  representatives  of  the  employees 
concerned  and  the  proper  officials  of  the  railroad,  and  submitted  to  the 
director  of  the  Division  of  Labor  of  the  United  States  Railroad  Admitiis- 
tration.  Attached  to  such  joint  statement  of  facts  will  be  such  brief  argu- 
ments by  both  parties  to  the  controversy  as  is  believed  desirable  by  those 
concerned.  When  an  adjustment  is  not  then  reached  through  correspond- 
enc'e,  a  representative  will  be  assigned  to  investigate,  and  if  by  his  assist- 
ance no  agreement  is  then  reached,  the  matter  in  controversy  will  be  re- 
ferred again  to   the  director  of  the   Division   of  Labor. 

(e)  Personal  grievances  or  controversies  arising  under  interpretation  of 
wage  agreements,  and  all  other  disputes  arising  between  officials  of  a  rail- 
road and  its  employees  not  represented  by  railway  boards  of  adjustment, 
will  be  handled  in  the  usual  manner  by  the  individual,  his  representative, 
or  by  committees  of  employees,  up  to  and  including  the  chief  operating 
officer  of  the  railroad,  or  officer  designated  by  him,  when,  if  an  agreement 
is  not  reached,  the  chairman  of  the  committee  of  employees  and  the  officer 
of  the  railroad  will  refer  the  matter  to  the  director  of  the  Division  of 
Labor,  in  the  same  manner  as  provided  in  Paragraph  d  of  this  circular. 

(f)  When  an  employee,  or  class  of  employees,  is  not  represented  by 
committees,    and    negotiations    cannot    be    conducted    in    the    usual    manner. 


matters  of  complaint  will  be  taken  up  with  the  proper  officials  of  the  rail- 
road. When  such  employee  or  employees  desire  to  appeal  to  the  director 
general,  a  complete  statement  of  the  cause  of  complaint  will  be  filed  by 
such  employee  or  employees  with  the  director  of  the  Division  of  Labor. 
When  an  adjustment  is  not  reached  through  correspondence,  a  representa- 
tive will  be  assigned  to  investigate,  and  if  by  his  assistance  no  agreement 
is  then  reached,  the  matter  in  controversy  will  be  referred  again  to  the 
director  of  the  Division  of  Labor. 

(g)  General  Order  No.  8  suspended  negotiations  for  revision  of  sched- 
ules or  general  changes  in  conditions  aflectitig  wages  and  hours  pending 
decision  of  the  matter  by  the  director  general,  which  was  accomplished  by 
General  Order  No.  27.  No  order  has  since  been  issued  either  prohibiting 
or  directing  that  negotiations  for  revisions  of  working  conditions  be  under- 
taken. This  matter  is  left  to  follow  the  usual  course,  except  that  all  re- 
quests for  increases  in  wages,  reduction  of  hours,  or  special  rates  for  over- 
time will  be  taken  up  directly  with  the  Board  of  Railroad  Wages  and 
Working  Conditions.  Where  working  conditions  are  not  agreed  upon  by 
com.mittees  of  employees  and  the  officials  of  the  railroads,  a  joint  state- 
ment of  the  points  at  issue  will  be  prepared  and  filed  with  the  director  of 
the  Division  of  Labor,  attaching  thereto  such  brief  arguments  as  may  be 
desired.  When  an  adjustment  is  not  then  reached  through  correspondence 
a  representative  will  be  assigned  to  investigate,  and  if  by  his  assistance  no 
agreement  is  then  reached,  the  matter  in  controversy  will  be  referred  again 
to   the   director   of   the   Divii'son   of   Labor. 

Nothing  herein  contained  has  reference  to  employees  of  railroads  not 
under  federal  control. 

RULES  FOR   SUBMISSION   OP    NEW   DEVICES 

The  Division  of  Operation  has  issued  a  circular  prescrib- 
ing the  following  rules  to  be  observed  in  submitting  new 
devices  or  inventions  to  the  Railroad  Administration  for 
investigation : 

Any  person  desiring  to  submit  any  apparatus  or  device  to 
the  United  States  Railroad  Administration  at  Washington, 
for  the  purpose  of  having  it  passed  upon  and  investigated, 
should  forward  complete  specifications  and  detail  drawings, 
showing  fully  and  clearly  the  construction,  application,  and 
method  of  operation  of  said  apparatus  or  device.  The  draw- 
ings should  be  made  of  convenient  size  for  handling  and 
filing,  and  drawings  not  larger  than  8  in.  by  lOJ^  in.  are 
preferred.  Large  drawings  or  prints  must  be  multiples  of 
this  size. 

The  specifications  and  plans  should  be  accompanied  by  a 
statement  showing  the  following: 

1.  Name  of  appliance  or  device. 

2.  Name  and  address  of  proprietor. 

3.  Number  and  date  of  United  States  patent  or  patents. 

4.  Purpose  of  the  appliance  or  device. 

5.  Brief  statement  of  how  the  purpose  is  carried  out. 

6.  General    description. 

7.  Statement  of  relation  to  other  appliances  or  devices. 

8.  Name  of  railroad  or  railroads  on  which  used  or  tried  and  length  of 
time  in  use. 

9.  Name   of  town,   district,   or  railroad  division   where  used  or  tried. 

10.  Name  of  railroad  officers  of  whom  inquiry  may  be  made. 

All  plans,  specifications,  drawings,  and  other  descriptions 
which  are  furnished  for  examination  becone  a  part  of  the 


Lend   the  Way  They   Fight 


October,  1918 


RAILWAY    MECHANICAL    ENGINEER 


559 


United  States  Railroad  Administration's  records  and  may  be  shing  the  locomotives  he  needs  is  for  the  railroads  of  the 

retained  in  its  files.  United  States  to  take  as  few  new  locomotives  as  possible  and 

When  examination  has  been  completed  the  papers  fur-  thus  permit  the  locomotive  builders  to  send  their  product  to 

nished  for  such  examination  will  not  be  returned;  for  that  France, 

reason  original  patents,  tracings,  or  other  papers  of  that  "We  can  not  do  without  new  locomotives  unless  we  keep 

nature,  which  may  be  of  particular  value  to  inventors  or  our  locomotives  in  repair  and  moving  all  the  time.     I  make  a 

proprietors,  should  not  be  furnished;  instead,  copies  of  pat-  special  appeal  to  every  railroad  mechanic  and  workman  to  do 

ents,  blueprints,  or  other  descriptive  papers  of  which  dupli-  his  level  best  to  turn  the  locomotives  out  of  the  shops  quickly 

cates  can  be  obtained  by  the  proprietor  should  be  sent.     The  and  to  keep  their  wheels  turning  on  every  railroad  of  the 

United  States  Railroad  Administration  can  furnish  no  pro-  United  States.     Here  is  a  direct  way  in  which  every  man  of 

tection  of  the  inventor's  or  proprietor's  rights  in  any  device  you  can  help  Pershing  and  his  heroic  soldiers  and  make  cer- 

submitted ;  therefore,  plans  should  not  be  submitted  until  the  tain  the  early  defeat  of  the  kaiser." 
rights  of  the  inventor  or  proprietor  are  fullv  protected  by 

patent  or  otherwise.  mechanical  standards  adopted 

It  is  not  necessary  to  submit  models  of  devices.     If  for  jhe  Committee  on  Standards  for  Cars  and  Locomotives 

any  reason  it  is  desired  to  do  so,  however,  models  may  be  ^t  its  meeting  last  week  adopted  most  of  the  specifications 

furnished,   provided   the  proprietor  pays   all   transportation  ^nd   general  designs  which   had   previously  been   approved 

charges.     After  examination  models  will  be  returned  if  the  f^^  the  proposed  standard  70-foot  baggage'cars  and  for  the 

proprietor  so  requests,  but  this  will  also  be  done  at  the  pro-  proposed  60-foot  cars,  although  the  matter  of  truck  design 

prietors  risk  and  expense;   otherwise  models  will   be  de-  was  not  definitely  decided.    Specifications  for  the  70-foot  car 

stroyed.     In  ever}-  case,  however,  whether  or  not  models  are  ^^e  now  in  the  hands  of  the  purchasing  committee  which  is 

supplied    complete  detailed  plans  and  specifications  must  be  expected  to  ask  for  bids  shortly.     It  is  expected  that  orders 

furnished;  no  report  will  be  based  on  examination  of  a  model  f^^  about  1.500  cars  will  be  placed.     Revised  specifications 

^  T?fu  ^or  the  lighting  equipment,  to  which  there  had  been  some  ob- 

When   complete  plans  of   any  appliance  or  device  have  j^ction  on  the  part  of  the  lighting  specialty  companies,  were 

been  furnished  they  will  be  placed  under  examination;  after  adopted   on   the   recommendation   of   a   sub-committee   after 

this  examination  has  been  completed  the  person  submitting  consultation  with  six  prominent  electric  lighting  engineers, 

the  device  will  be  informed  of  the  results  thereof  and  the  ^he  committee  also  has  under  consideration  general  instruc- 

conclusions  reached.  jj^^^g  governing;  l^etterments  to  freight  cars. 

Arrangements  for  tests  will  not  be  made  until  an  examina-  jhe  committee  cave  consideration  to  the  use  of  substitutes 

tion  of  plans  discloses  the  necessity  or  desirability  of  con-  f^^  steel  for  headlining  of  baggage  cars,  eliminated  fish  racks 

ducting  a  test  under  service  conditions.     In  case  a  test  is  ^^^  ^^^  60-foot  cars,  appointed  a  committee  to  make  a 

to  be  made  the  apparatus  must  be  furnished,  installed,  and  j^l  studv  of  tlie  use  of  folding  devices  and  began  work 

operated  without  expense  to  the  government.  ^^    proposed    standard    rules    for   the    inspection    of    spark 

Correspondence  regarding  matters  of  this  nature  should  ^^rester  devices  in  locomotive  front  ends  and  for  the  inspec- 
be  addressed  to  United  States  Railroad  Administration,  ^j^n  of  ash  pans  to  insure  greater  fire  protection.  The  corn- 
Frank  McManamy,  assistant  director,  division  of  operation,  j^ittg^  ^Iso  recommended  the  M.  M.  standards  for  tinware. 
Washington,  D.  C. 

Nothing  in  the  foregoing  is  intended  to  prohibit  any  rail-  fuel  coxsernation  at  stationary  plants 

road   from  testing   and   developing  devices   invented   bv  its  ^     o           ^       -.-    r    ■,                  •         •      i      -..t      . . 

employees,  or  testing  other  devices  which,  in  the  opinion  of  .    ^"  September  2>.  fuel  conservation  circular  No.  14  was 

the  officers   of  the   railroad,   have  sufficient  merit   to  war-  '^/"^  by  the  fuel  Conservation  Section,  covering  the  uses 

^^^^  j^  of  fuel  at  railway  stationary  plants,    .\bout  17,000,000  t<Mis 

of  coal  will  be  consumed  in  these  plants  on  the  roads  in  the 

deferred  classification  for  railroad  emplo^-ees  ^Tnited  States  and  its  cost,  delivered  to  the  furnace  door. 

Instructions  that  the  federal  managers  give  their  active  will  be  approximately  $60,000,000.  The  attempt  to  conserve 
personal  attention  to  make  sure  that  deferred  classification  in  the  fuel  used  in  these  miscellaneous  power  and  heating 
the  new  selective  service  draft  is  properly  claimed  for  rail-  plants  is  apt  to  be  relatively  more  fruitful  than  the  efforts 
road  employees  that  are  necessary  and  also  that  no  such  directed  toward  locomotive '  fuel  consumption,  because  the 
claim  is  made  where  it  can  reasonably  be  avoided  were  tele-  general  efficiency  of  small  isolated  plants  is  usually  much 
graphed  to  the  regional  directors  on  September  10  by  ^^^1lker  lower  than  that' of  the  locomotives  and  thev  are  ordinarily 
D.  Hines,  assistant  director  general.  The  following  list  of  subjected  to  less  thorough  supervision.  The  circular  men- 
employees  covers  those  affected  by  the  order:  tions  many  methods  by  which  savings  can  jje  most  readily 

General    officers,    master    mechanics,    roundhouse    and    shop    foremen,    ma-  affected  in  respCCt  tO  the  design  and  equipment  of  the  planti 
chinists,    blacksmiths,    boilermakers.    tin    and   coppersmiths,    pipefitters,    elec-  „     j  thpir  mnintemnre    inA  in  tlip  mptlinHc  nf  ni^rnti^n 
tricians,   freight  car  and   passenger   car  repairmen  and   inspectors,   respective  ^""    "'^''^  mainienance.   anc  tO  tHC  metnOOS  Ot   Operation, 
helpers   and    apprentices   of   all   the   foregoing,   chemists,    locomotive   inspect- 
ors,   gang   leaders,    superintendents   and   assistant   superintendents,   trainmas-  GARNISHMENT  OF  WAGES  PROHIBITED 
ters  and  assistant  trainmasters,  train  despatchers  and  directors,  yardmasters 
and  assistants,   road  foremen   of  engines  and  assistants,  traveling  engineers.  General  Order  Xo.  4,^  waS  issUCd  Septemljcr  5,  prohibiting 

firemen    instructors,    locomotive    engineers    and    motormen,    locomotive    lire-       t\,.     „„—.,; -U^,„^«.    ^^    ^tt^^U.^ *    „r    4.U  'r  i       ^^ 

men  and  helpers,  conductors,  brakemen   and  flagmen,  train  baggagemen  and  ^^e    garnishment    Or    attachment    of    the    WagCS    of    employee* 

express    messengers,    yard    foremen    and    helpers,    hostlers,    enginehousemen.  Under  the  juHsdiction  of  the  Railroad    Administration. 

telegraphers  and  tclephoners,  block  operators,  telegraph  clerks,  engineers  of 

maintenance  of  way,  division  engineers,  roadmasters.   field  engineers,   super-  DELIN'ERIES  OF  STANDARD  LOCOMOTIVES 

visors,   construction    foremen,    foremen   on   track   work    (generally   known   as 

section   f.remen),  bridge,   building  and  water  service  foremen,   bridge  build-  qx-          .    .    i       r    ^^2    locomotives    HelivprpH    tn    tbp    railmnrl* 

ing,  ship   and  wharf  carpenters,   signal  maintainers,   and   telegraph   and  tele-  ^     ^^    ^    '"^''^    "'    '^^J'    locomouves    aeilVereO    10    inc    raiiroaOS 

phone  maintainers.  from  August  1  to  September  21,  inclusive,  127  were  of  the 

SPEED  UP  LOCOMOTIVE  REPAIRS  U.  S.  R.  A.  designs  being  distributed  as  follows: 

Director  General  Mc Adoo  has  instructed  the  regional  direc-  ctnS?'of  New'' iVrsei- ". '. ". '. ! '.  \ '. ". '. '. '. '. '. ! ". !  *. '.    5o  nfavy  MikadS 

tors  to  Ret  the  following  message  to  every  machine  shop  and  Chesapeake  &  Ohio '.'..'.    lo  Heavy  Mikado* 

^       jv.  •      iU    •      *        •*      •  Chicaga  &  Eastern  Illinois IS  Light    Mikados 

roundhouse   in   their  territories :  Chicago,   Milwaukee   &   St.   Paul 25  Heavy  Mikados 

"General  Pershing  needs  more  locomotives  in  France  to  tSfeh  &  HuTson'^Riv;; I  V'^tl  SJ'b'^"" 

,  ....  .  ,  .  .1.11-  •  t-j  k?  '?"     ,     -"v,',°°  *iV^^. ^  Light    Mikados 

keep  the  big  American  smash  going  until  the  kaiser  is  pushed  Pittsburgh  &  West  v  irpma 3  Light  Mikados 

'^         ,        ^,  .  m,  -1  •         d~>  -IT*  Union   Pacific    6  Lieht    Mikados 

across  the  Rhine.     The  only  way  we  can  give  General  Per-  Wheeling  &  Lake  Erie lo  Hel"  Mikados 

Let  Your  Money  Work  for   Uncle   Sam. 


560 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  92,  No.  10 


ORDERS    OF    REGIONAL   DIRECTORS 

Ohsolrtr  Freight  Car  Equipment. — The  Northwestern 
refzional  purchasins  committee  asks  railroads  under  its  juris- 
diction to  report  any  freight  car  equipment  which  they  con- 
template retiring  so  that  the  War  Board  of  Electric  Rail- 
ways may  determine  whether  it  can  be  used  on  electric  lines. 

Dismnutlitig  of  Freight  Cars. — The  Southwestern  regional 
director  announces  that  when  the  cost  of  repairs  to  freight 
e(|uii)ment  exceeds  the  amount  allotted  to  lje  expended  for 
that  purpose,  the  federal  manager  or  general  manager  may 
authorize  in  writing  that  the  cars  be  dismantled.  Before 
such  cars,  or  cars  which  are  not  worthy  of  repairs,  are  .scrap- 
l)ed  the  regional  director  advises  that  they  should  be  set 
apart  for  inspection  by  the  corporation  ofticers  who  will  de- 
temiine  their  tinal  disposition. 

Conservatiou  of  Fuel. — The  Southwestern  regional  director 
(|UOtes  a  letter  from  Eugene  McAuliffe,  manager  of  the  Fuel 
Conservation  Section  of  the  Railroad  Administration,  re- 
commending that  cinder  pit  forces,  car  riders  in  switch  yards 
and  other  employees  be  prohibited  from  making  open  fires 
from  lump  coal  taken  from  cars  and  engine  tenders.  He 
suggests  that  when  a  fire  is  actually  necessary  a  small  shelter 
house  with  a  stove  be  installed,  thereby  reducing  the  con- 
sumption of  coal  to  a  fraction  of  that  u.sed  in  the  open  fires. 

The  Hazard  of  Smoking. — Emphasis  is  placed  on  the 
necessity  of  prohibiting  smoking  on  railroad  jiroperty  where 
inflammables  are  handled.  Federal  and  general  managers 
are  asked  to  issue  instructions  prohibiting  smoking  in  shops, 
coaling  stations,  j)iers,  warehouses,  storehouses,  freight  houses 
and  offices,  including  record  rooms,  and  around  freight  plat- 
forms and  all  places  where  inflammables  are  handled  or 
stored.  Watchmen,  guards,  officers  and  other  employees  in 
charge  of  proj^erty  must  see  to  it  that  the  rule  is  enforced. 

Siihiry  Increases  to  Subordinate  Officials. — In  circular  28, 
dated  August  .U.  the  Northwestern  regional  director  an- 
nounces salary  increa.ses  to  sul)ordinate  officials,  effective 
August  1. 

Road  foremen  of  engines,  traveling  engineers  and  travel- 
ing firemen  will  receive  an  increase  of  25  |)er  cent  with  a 
maximum  of  $250  per  month. 

Railroads  are  asked  to  submit  recommendations  for  in- 
creases in  the  rates  of  pay  of  superintendents,  master  me- 
chanics, etc.,  and  these  recommendations  will  be  acted  upon 
promptly  upon  receij>t. 

Rates  of  Pay  to  Piece  Workers. — The  Northwestern  re- 
gional director  outlines  the  practice  which  will  be  followed  in 
a|)plying  the  provisions  of  General  Order  27  and  its  Supple- 
ment 4  to  piece  workers.  This  class  of  labor  will  receive  for 
each  hour  worked  the  same  increases  per  hour  as  have  been 
awarded  to  the  hourly  worker  engaged  in  similar  employment 
in  the  same  shop.  Piece  workers,  like  other  workmen,  will  be 
subject  to  the  minimum  allowances,  specified  in  Supplement 
4,  and  the  provisions  for  the  payment  of  time  and  one-half 
time  for  overtime,  including  Sundays  and  the  following  holi- 
days :  New  Year's  Day,  \\'ashington's  Birthday,  Decoration 
Day,  Fourth  of  July,  Labor  Day,  Thanksgiving  Day  and 
Christmas.  Railroads  having  the  piece  work  plan  in  effect 
for  car  or  locomotive  repairs  are  requested  to  submit  to  the 
office  of  the  regional  director  their  recommendations  as  to  any 
further  increa.se  in  piece  work  rates  which  should,  in  their 
opinion,  be  made. 

Maintenance  of  Engine  l^erminals. — The  Eastern  regional 
director  orders  that  to  insure  proper  condition  of  engine 
terminals  for  the  winter,  repairs  be  made  to  roundhouse 
roofs,  windows,  doors,  heating  pipes,  lighting  systems,  etc.. 
Xovemijer  1.  Shelter  should  be  provided  for  those  employees 
whose  occunations  exjwse  them  to  the  weather,  such  as  ash- 
pit, turntable  and  coaling  forces,  in  order  to  protect  the 
men,  and  by  making  comfortable  provision  help  insure  reten- 
tion of  sufficient  force.  Machinery  of  coaling  plants,  tum- 
tahleg.  etc.,  should  be  insjjected  and  repaired  and  spare  parts 
provided  to  insure  uninterrupted  ser\'ice. 


Headlight  Requirement s  on  Sxintching  Locomotives. — The 
Eastern  regional  director  states  that  it  has  been  determined 
that  when  necessary  to  make  changes  in  headlights  on 
switching  locomotives  to  meet  the  requirements  of  the  law, 
or  on  account  of  renewals,  they  will  be  equipj^ed  with  head- 
lights of  the  incandescent  tyj)e  with  a  turbo-generator  and 
a  Imlb  of  suitable  wattage. 

Purchase  of  Rolling  Equipment. — The  Northwestern  re- 
gional purchasing  committee  has  furnished  instructions  to 
purchasing  agents  on  the  purchase  of  rolling  equipment, 
such  as  locomotives,  cars,  coaches,  etc.  When  an  aggregate 
jmrchase  for  ecjuijjment,  the  capital  expenditure  for  which 
has  jjeen  duly  approved,  is  estimated  to  cost  $100,000  or 
more,  an  order  in  triplicate  should  be  sent  to  the  regional 
purchasing  committee  with  copies  of  plans  and  specifications, 
so  that  the  matter  mav  l)e  submitted  to  the  central  advisory 
purchasing  committee  for  purchase. 

Such  equipment  amounting  in  the  aggregate  to  less  than 
$100,000  should  be  purchased  by  the  individual  road,  sub- 
ject to  the  approval  of  the  regional  purchasing  committee. 
Proposals  covering  such  equipment  should  be  tabulated  and 
sent  to  the  regional  purchasing  committee  for  approval  with 
complete  specifications,  blue  prints,  and  other  details,  accom- 
panied by  recommendations  as  to  acceptance  and  reasons 
therefore.  Equipment  purchased  by  individual  roads  should 
as  far  as  practicable  comply  with  the  equipment  standards 
of  the  Railroiid  Administration. 

Surplus  Bar  Iron  on  the  Great  Northern. — The  North- 
western regional  })urchasing  committee  states  that  the  Great 
Northern  has  a  surjilus  of  bar  iron  which  is  available  for 
immediate  shipment.  Roads  in  the  vicinity  of  Duluth,  Min- 
neajwlis  and  St.  Paul  requiring  iron  are  asked  to  draw  on 
this  stock  before  placing  orders  elsewhere. 

Sill  Steps  for  Disposal  by  the  Soo. — The  Northwestern 
regional  jjurchasing  committee  announces  that  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  has  4,800  left-hand 
single  freight  car  sill  ste[)S  and  1,800  right-hand  double 
freight  car  sill  steps  for  safety  appliances  on  box  cars  avail- 
able for  disposal  to  other  roads.  E.  T.  Stone,  purchasing 
agent  of  the  Soo  line  at  Minneapolis,  will  supply  further 
information  concerning  this  material. 

Surplus  Material  for  Disposal  by  S.  P.  &  S. — The  North- 
western regional  ])urchasing  committee  announces  that  the 
Spokane,  Portland  &  Seattle  has  for  disposal  at  its  Portland 
shops  material  including  angle  bars,  various  sizes  of  new 
galvanized  corrugated  culvert  pipe,  four-point  Pierce  trans- 
position /.  brackets,  new  caboose  cupola  lamps,  several  thou- 
sand feet  of  new  circular  loom,  several  thousand  feet  of 
cable  and  a  number  of  miscellaneous  items. 

Consen'ation  of  Scrap  Car  Wheels. — The  following  sug- 
gestions have  been  offered  to  the  regional  director  by  H.  B. 
Spencer,  chairman.  Central  Advisory  Purchasing  Committee: 
"The  need  for  i)oth  new  and  scrap  cast  iron  wheels  is  so  great 
that  I  recommend  instructions  be  issued  to  all  railroads  in 
your  region  that  immediate  and  effective  action  be  taken  to 
utilize  ever}-  second-hand  and  scrap  car  wheel  available.  W'e 
will  require  687,600  chilled  cast  iron  wheels  for  87,000  cars 
and  locomotive  tenders  for  the  U.  S.  Railroad  Administration, 
in  addition  to  what  is  required  for  the  overseas'  service.  In 
order  to  produce  these  wheels,  we  must  furnish  at  least  55 
per  cent  old  car  wheels.  With  charcoal  pig  iron  available  it 
would  have  only  l)een  necessary  to  furnish  25  per  cent  old 
wheels  in  the  mixture,  but  charcoal  pig  iron  is  unobtainable 
and  we  must  make  up  the  deficiency  with  old  car  wheels. 
Every  railroad  acquires  and  has  on  hand  large  quantities  of 
trucks,  wheels  and  axles,  which  are  not  serviceable  and  should 
be  dismantled.  In  nearly  even*'  case  a  usable  wheel  or  axle 
will  be  procured  and  in  all  cases  scrap  wheels  will  be  ob- 
tained. A  vigorous  campaign  requiring  every  railroad  to  dis- 
mantle all  unser\'iceable  trucks  and  press  off  ever}-  wheel  frcmi 
the  axles  is  the  only  thing  which  will  relieve  the  present 
situation." 


Support  the   Nation   to   Your   Utmost. 
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U.  S.  R.  A.  Standard  Baggage  Cars 

The  First  Gars  to  Be  Designed  by  the  Government 
for  Passenger  Service  —  All   Steel  Gonstruction 


THE   United    States   Railroad   Administration    for    some 
time  has  been  working  on  the  designs  of  two  standard 
types  of  baggage  cars,  to  lie  60  ft.  and  70  ft.  long, 
respectively.    These  cars  are  of  steel  construction  throughout, 
with  the  exception  of  the  floor,  and  are  generally  similar  in 
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Arrangement  of   Built-Up    End    Construction   for  the  70-Ft. 
Standard    Baggage  Car 

design.  The  side  elevation  and  floor  plan  illustrated  are  for 
the  60-ft.  car,  while  the  details  shown  are  those  incorporated 
in  the  design  of  the  70-ft.  car.  The  designs  meet  the  Railway 
Mail  Service  requirements  as  to  strength  and  in  some  respects 
are  stronger  than  is  called  for  by  the  Post  Office  specifications. 


The  underframe  is  made  of  tishbelly  center  sills  of  the 
built-up  type  and  Z-bar  side  sills.  The  center  sill  webs  are 
of  5/16-in.  plate,  spaced  16  in.  apart  and  reinforced  top 
and  bottom  with  3J/2-in.  by  3^-in.  by  Vs-in.  angle  flanges. 
.\t  the  top  these  angles  are  applied  on  the  outside  of  the  web 
plates  only,  while  at  the  bottom  they  are  applied  both  outside 
and  inside.  The  center  sill  construction  also  includes  a  top 
coverplate  15  in.  wide  by  Yz  in.  thick.  At  the  deepest  sec- 
tion the  sills  measure  26  in.  over  the  flantjes.     This  section 


Platform  Arrangement — Built-Up  Construction 

is  maintained  for  a  distance  of  1 1  ft.  6  in.  either  >idc-  of 
the  transverse  center  line,  at  which  jxjints  are  located  the 
main  transverse  meml)ers.  At  these  members  the  reduction 
in  the  depth  of  the  section  Ijegins  and  reaches  the  minimum  of 
12'>4  in.  over  the  flanges  at  the  back  side  of  the  double  l>ody 
bolsters.  The  principal  transverse  members  are  built  up  of 
14-in.  single  flanged  diaphragms  with  fillers  of  the  same 
thickness  Ijetween  the  sills,  and  have  continuous  top  cover- 
plates  9  in.  wide  by  5/16  in.  thick.  A  '  j-in.  by  6-in.  plate, 
about  55  in.  long,  is  riveted  to  the  lx>ttom  flanges  of  the  dia- 
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Underframe  for  the  70- Ft.  Standard  Baggage  Car  with  Built- Up  Ends 
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Ekfmf ion  of  Side  Bearing.  SecHon  af 

Cast  Steel  Double  Body  Bolster  for  the  Standard  Baggage  Cars 
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Make   the   Fourth    Loan   a   Success! 
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phragms,  the  center  sill  filler,  and  to  the  center  sill  flanges. 

The  bolsters  and  end  construction  of  the  underframe  may 

be  either  built-up  or  of  unit  cast  steel  construction.     In  the 
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S*cfion  B-B. 

Details   of   the    Cast   Steel    End    Trame   for   the    Railroad 
Administration  Standard   Baggage  Cars 

built-up  underframe  the  center  sills  extend  through  to  the  end 
•of  the  car  body,  the  spring  buffer  casting  being  riveted  between 


to  the  flanges  of  these  members,  the  side  sills  and  the  center 
sills.  From  a  point  16^  in.  forward  of  the  front  transverse 
member  of  the  bolster  to  a  point  24>4  in.  back  of  the  rear 
transverse  member,  the  center  sills  are  closed  by  a  y%-'m. 
]x)ttom  coverplate.  The  lower  flanges  of  the  transverse  mem- 
bers are  reinforced  by  J^-in.  by  8-in.  plates,  which  are  con- 
tinuous from  side  sill  to  side  sill.  Side  bearing  supports  are 
provided  by  6-in.,  14^-lb.  I-beams,  placed  longitudinally 
between  the  transverse  members  of  the  bolsters,  3  ft.  9^/2  in- 
on  either  side  of  the  longitudinal  center  line  of  the  car. 

The  side  sills  are  6-in.,  15.7-lb.  Z-bars,  with  the  lower 
flanges  turned  out.  A  Syj-in.  by  3-in.  by  5/16-in.  angle, 
with  the  short  leg  turned  up,  is  riveted  to  the  lower  flange 
of  the  Z-bar,  the  face  of  this  angle  serving  as  a  means  of 
attachment  of  the  outside  steel  sheathing  of  the  car. 

Alternate  types  of  construction  are  provided  for  the  end 
frame  of  the  car.  This  may  be  either  a  unit  steel  casting  or 
built  up  of  structural  sections.  The  details  of  the  cast  steel 
end  frame  are  shown  in  one  of  the  drawings.  The  built-up 
construction  is  designed  to  be  of  equal  strength  to  that  of 
the  cast  steel  end,  which  is  stronger  than  required  by  the 
Railway  Mail  Service  sf)ecifications.  The  main  vertical  mem- 
bers are  12-in.,  40-lb.  I-l)eams,  framed  into  the  bumper  cast- 
ing at  the  bottom  and  built  into  a  transverse  girder  at  the  top. 
There  are  four  intermediate  end  posts  of  4-in.,  8.2  lb.  Z-bars, 
two  of  which  are  to  be  omitted  in  working  to  the  Post  Office 
Department  Specifications.  The  comer  posts  are  built  up 
of  Z-bars,  placed  in  the  same  position  as  the  intermediate 
posts,  and  two  angles  which  are  so  placed  as  to  provide  a 
means  of  attachment  of  the  outside  sheathing  at  the  side  of 
the  car  and  the  inside  end  .sheathing. 

The  side  frame  is  made  up  of  channel  posts  pressed  from 
steel.  The  side  plate  is  a  4-in.,  8.2-lb.  Z-bar,  placed 
with  the  web  horizontal  and  the  outside  flange  downward. 
The  top  of  the  belt  rail  is  3  ft.  %  in.  above  the  lower  face 
of  the  side  sills.  It  is  made  up  of  the  4-in.  by  J^a-in.  strip 
on  the  outside,  riveted  through  to  a  4-in.  by  2-in.  by  34 -ia. 
angle  on  the  inside  of  the  sheathing.  The  sheathing  is  %-iii. 
plate,  to  the  inside  of  which  is  applied  ^   in.  of  hairfelt 


Ys-in 


Elevation  and  Floor  Plan  for  U.  S.  R.  A.  Standard  Baggage  Car 


them.  The  transverse  members  of  the  double  body  bolster  are 
each  built  up  of  two  diaphragms  of  5/16-in.  plate,  placed 
back  to  back.    A  top  coverplate,  5  ft.  9  in.  wide,  is  riveted 


The   interior   sheathing   is   No.    20   corrugated 

On 
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steel. 

The  carlines  are  of  J^-in.  pressed  channel  sections. 
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phragnis,  the  center  sill  filler,  and  to  the  (enter  sill  llan^es. 

The  bolsters  and  end  construction  of  the  uiiderframe  may 

be  either  built-up  or  of  unit  cast  steel  construction.     In  the 


•  t^.— ■-: 
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Secfi'on  B-B. 

Details    of    the    Cast    Steel    End     Frame    for    the    Railroad 
Administration   Standard   Baggage  Cars 

built-up  underfranie  the  center  -ills  extend  throutih  to  the  end 
of  the  car  body,  the  s[jrin<;  buffer  >  a.-ting  jjeing  riveted  ijelween 


to  the  tlan<,'es  of  thc^e  mcnil»ers,^  the  side  sills  and  the  center 
sills.  1  rrmi  a  point  \G^i  in.  forward  of  the  front  transverse 
member  of  the  bol>ler  to  a  )K>int  24J  j  in.  back  of  the  rear 
tran-V(T-c  mcmlicr.  the  (enter  sill-  are  ( lo-ed  by  a  js-in. 
liotKmi  (overplate.  The  lower  tlanu'e-  of  the  tran-verse  mem- 
bers are  reinfoned  by  ^l.-in.  by  S-in.  plates,  whidi  are  ron- 
limiuus  from  >i<lc  >ill  to  side  sill.  Side  Inarinc  sujiixjrt-  are 
providerl  l,v  6-in.,  H^j-lb.  l-lK-am-.  ])la<-(^l  longitudinally 
Itetweeii  the  tran>ver>e  memUrs  of  the  b»»l-ter-.  .>  ft.  •> ' ./  in. 
on  either  side  of  the  loniiitudinal  (enter  line  of  the  car. 

The  >i(le  -ill-  are  6-in..  1.^.7-lb.  Z-i»ars,  with  the  lower 
ilaii'je-  turned  out.  .\  .•J'j-in.  by  .-i-in.  by  5/l«»-in.  anijle, 
with  the  -liort  leii  turned  up.  is  riveted  to  the  lower  flani^c 
of  the  Z-bar.  tlu^  face  of  thi-  allele  serviiii;  as  a  means  of 
attadmient  of  the  outside  >tetl  -heathini!  of  the  <  ar. 

.Vlternate  t\pes  of  c(»n-tru<  tion  are  provided  for  the  end 
frame  of  the  car.  'rhi<  may  be  either  a  unit  -teel  ca-tinq  or 
iiuilt  Ul>  of  -tru(tural  -ectioii-.  The  details  of  the  cast  steel 
end  frame  are  -howii  in  <jne  of  the  drawinii-.  The  built-up 
<  on-trui  tion  i>  <le-ii;ned  t<)  In-  of  e<jual  strength  to  that  of 
the  ( a-t  >teel  end.  which  i-  -troiiL'er  than  recjuired  by  the 
Kailwa\  Mail  Service  -pecific  ation>.  The  main  vertical  mem- 
bers are  12-iii.,  40-lb.  I-Uams.  framed  into  the  buniiicr  cast- 
iim  at  the  bottom  and  built  into  a  tran>verse  i^irder  at  the  t(»p. 
I  here  are  four  intermecjialc  <\\<\  po-t-  of  4-in.,  .S.2  lb.  Z-bars, 
two  of  whic  h  are  to  lie  omittecl  in  working  to  the  Tost  Ofl'ice 
Dejiartment  Sj>e(  ifu ations.  The  («>rner  i>osts  are  built  up 
of  Z-Itars.  jilaced  in  the  >ame  po-itioji  a-  the  intermediate 
po-ts,  and  two  angle-  which  are  -o  placed  a-  to  j)r(jvide  a 
mean-  of  attat  liment  of  the  ciut-ide  -hcathiiiL,'  at  the  '^iclc  of 
the  car  ancl  the  in-ide  cinl  -lieathing. 

The  side  frame  is  made  up  of  channel  ]»o-t-  pressed  from 
J  s-in.  steel.  'I'he  side  plate  is  a  4-in.,  8.2-lb.  Z-bar,  placed 
with  the  web  horizontal  and  the  outside  tlange  downward. 
The  top  of  the  belt  rail  is  .>  ft.  J  4  in.  above  the  lower  face 
of  the  side  sills.  It  is  made  uj)  of  the  4-in.  by  ^-in.  .strip 
on  the  outside,  riveted  through  to  a  4-iii.  by  2-in.  I>y  ]/4-\tl 
angle  on  the  inside  of  the  sheathing.  The  .sheathing  is  's-itt- 
])late,  to  the  inside  of  which   is  a]»p.lied  ^4   iu.  of  hairfclt 
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them.    The  transver-e  ineiiibers  ofthe  d(^uble1yody>)ol?tcrare  "  insulati()n.      'Ihe    interior   -heathing    i>    No.    20   corrugated 

each  built  up  of  two  diaphragms  of  5/10-in.  ])late.  i)laced     steel. 

back  to  back.     A  top  coverplate,  5  ft.  9  in.  wide,  i-  riveted  The  carlines  are  of  J^-in.  pressed  channel  se<tions.     On 
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either  side  these  are  in  one  piece  from  the  side  ph\te  to  the 
roof  of  the  clerestory  with  a  separate  section  for  the  hitter. 
The  roof  is  covered  with  copper  bearing  steel  plates  insulated 
inside  and  the  ceiling  is  of  sheet  steel.  The  underframe 
structure  is  covered  with  l/!6-in.  steel  plate,  which  is  riveted 
to  the  center  sill  coverj)late,  the  side  sills  and  transverse  sup- 
jxjrts  flanged  from  '4 -in-  plate.  On  this  is  laid  five  ,>-in.  by 
2>^-in.  intermediate  longitudinal  stringers  with  specially 
gained  stringers  over  the  top  flanges  of  the  side  sills.  Be- 
tween these  stringers  the  steel  plate  is  covered  with  a  ^^-in. 
layer  of  hairfelt,  held  in  place  by  1-in.  by  1-in.  wood  strips 
placed  against  the  stringers.  On  the  stringers  is  laid  a  trans- 
verse floor  of  13/16-in.  by  5J4-in.  material,  finally  surfaced 
with  a  maple  floor  of  ^-in.  by  Sj/^-in.  tongued  and  grooved 
material,  placed  longitudinally  except  between  the  doors, 
where  it  is  placed  transversely. 

The  general  arrangement  of  the  60-ft.  and  7U-ft.  cars  is 
similar.  The  60-ft.  car  is  carried  on  four-wheel  trucks,  while 
the  70-ft.  car  has  six-wheel  trucks.  The  trucks  may  l>e  either 
of  the  built-up  pattern  or  the  cast  steel  frame  type.  In  either 
case  the  general  arrangement  is  the  same,  being  of  the  equal- 
ized pedestal  type.  The  wheels  are  36  in.  in  diameter  and 
are  mounted  on  axles  with  5-in.  by  9-in.  journals.  The  six- 
wheel  trucks  have  a  wheel  base  of  11  ft.  and  the  wheel  base 
of  the  four-wheel  truck  is  8  ft.  Both  cars  have  two  doors 
on  each  side,  one  having  an  opening  of  five  feet  and  the 
other  of  seven  feet.  The  side  door  on  one  side  is  placed  op- 
posite the  narrow  door  on  the  other  side  of  the  car.  In  one 
end  of  the  car  a  fish  rack  is  placed  over  the  floor,  which  is 
fitted  with  drainage  facilities. 

The  70-ft.  cars  are  70  ft.,  9  in.  long  over  the  end  posts 
and  have  a  clear  length  inside  of  70  ft.  The  uncoupled 
length  over  the  diaphragms  is  74  ft.  1'4  •"•  They  are  9  ft. 
1  in.  wide  inside  and  have  a  maximum  width  of  10  ft.  "s  in. 
over  the  eaves.  The  maximum  height  from  the  top  of  the 
rail  to  the  top  of  the  roof  is  14  ft.  l.>/16  in.  The  60-ft.  cars 
are  60  ft.  9  in.  long  over  the  end  posts;  they  have  an  inside 
clear  length  of  60  ft.  and  a  length  uncoupled,  over  the  dia- 
phragm faces,  of  64  ft.  1^4  in.  The  height  and  width  clear- 
ances are  the  same  in  both  cases. 


ARTICLE    IV 


OVERTIME 


COACH  CLEANERS'  WAGES 

The  director  general  has  issued  an  addendum  to  Supple- 
ment 4  to  General  Order  27,  providing  the  following  rates 
of  pay  and  rules  for  coach  cleaners: 

ARTICLE    I RATES    OF    PAY 

(a)  For  coach  cleaners  who  were  on  January  1,  1918, 
prior  to  the  application  of  General  Order  27,  receiving  less 
than  16  cents  per  hour,  estal)lish  a  Ijasic  minimum  rate  of 
16  cents  per  hour,  and  to  this  basic  minimum  rate  and  all 
hourly  rates  of  16  cents  and  above,  add  12  cents  per  hour, 
establishing  a  minimum  rate  of  28  cents  per  hour,  provided 
that  the  maximum  shall  not  exceed  40  cents  per  hour. 

(b)  .\11  coach  cleaners  shall  be  paid  on  the  hourly  Inisis. 

ARTICE  II — PRESERNATIOX  OF  RATES 

(a)  The  minimum  rates  and  all  rates  in  excess  thereof, 
as  herein  established,  and  higher  rates  which  have  been 
authorized  since  J:'.nuar>'  1,  1918,  except  by  General  Order 
27,  shall  be  presen-ed. 

(b)  Coadi  cleaners  temporarily  or  jiermanently  assigned 
to  higher  rated  ])ositions  shall  receive  the  higher  rates  while 
occupying  such  })ositions;  coach  cleaners  temporarily  assigned 
to  lower  rated  positions  shall  not  have  their  rates  reduced. 

ARTICLE   III — HOl'RS  OF   SERVICE 

Eight  consecutive  hours,  exclusive  of  the  meal  jieriod,  shall 
constitute  a  dav's  work. 


(a)  \\'here  there  is  no  existing  agreement  or  ])ract'cr  more 
favorable  to  the  employees,  overtime  will  be  comj)ute<l  f(jr  the 
ninth  and  tenth  hour  of  continuous  ser\ice,  pro  rata  on  the 
actual  minute  l)asis,  and  thereafter  at  the  rate  of  time  and 
one-half  time.  Even  hours  will  be  paid  for  at  the  end  of 
each  day  period;  fractions  thereof  will  be  carried  forward. 

(b)  Coach  cleaners  will  not  l^e  required  to  suspend  work 
during  regular  hours  to  absorb  overtime. 

ARTICLE  V — APPLICATION 

The  rates  of  pay  and  rules  herein  established  shall  lie 
incorporated  into  existing  agreements  on  the  several  railroads. 


A  CORRECTION 

In  the  article  on  The  Design  of  Offset  Beams,  published 
in  the  September  issue  on  page  514,  several  typographical 
errors  were  made  in  the  closing  paragraphs  under  Fig.  9  on 
page  516.  These  have  been  corrected  and  are  reprinted  here 
as  follows: 

Substituting  the  required  value  of  20.000  for  :•  and  x\  for  1, 
we  have, 

4.S,000  X  9 

_'0,C00  = 

2  X  5  X  x=4 


or  Xi  ■= 


Nl 


Similarlv 


(     45,0(0  X  9 

\  i  X  5  X  20.000 
1.4J    or    1    7/16    in. 


x«  =^ 


I     .n.80O  X  9 
I-'  X  5  X  20.000 


1.2   or    1    .VI 6   in. 


I     63.00C  X  9 

X,   =.1 =    1.68    or    1    11/16    in. 

>2  X  5  X  20,000 

The  shape  of  the  section  with  the.se  required  dimensions 
is  shown  in  Fig.  8b. 

It  is  necessary  to  ascertain  the  angular  deflection  of  the 
vertical  portion  of  the  beam,  (m-n  in  Fig.  9)  in  order  to 
determine  whether  the  beams  will  be  unduly  distorted  un- 
der the  action  of  the  maximum  stresses.  To  find  the  angu- 
lar deflection,  use  the  formula 

20.S  Ml  1   (a-  +  h») 


VVIitre 

i/>  =  angle  of  deflection   in   degrees. 
Mt    =   twisting   iTioment,   in    inch-pounds. 


1   =  lentth  of  .section  subjected  to  twisting  moment,  in  inches. 
—   modulus    of    elasticity    for    shear,    generally    taken    as    10,500,000    for 


wrought  iron. 

205  X  5,300  X  12  X  2  X  (1.68*  -J-  5-t  720,U<X'.uOO 

1.68^  X  5^  X  10.500,000  ~   6,210.000.000 


=    .1165   <I<L'. 


Evidently  this  slight  angular  deflection  will  be  of  no  con- 
sequence, and  the  beam  as  designed  has  ample  stiffness. 


.\  Piece  of  Freight  1o,000  Feet  Loxc. — Ocean  vessels 
taking  oil  from  the  Tampico  fields,  Mexico,  must  be  loaded 
some  distance  out  from  the  shore  on  account  of  the  shallow- 
water  and  the  lack  of  harl>or  facilities:  and  the  oil  is  con- 
veyed from  the  shore  through  i)ipes  laid  on  the  bottom  of  the 
ocean.  At  Agua  Duke,  about  70  miles  south  of  Tampico, 
two  such  pipes  have  just  been  laid  by  the  Texas  Company, 
and  each  pipe  is  2^  miles  long.  Each  was  drawn  from  the 
shore  to  its  position  for  use  by  a  tug,  assisted  by  a  steamship, 
the  sections  having  been  put  together  on  the  shore  and  loaded 
on  a  series  of  four-wheel  trucks,  running  on  rails.  This  pi])e 
is  8  in.  in  diameter  and  each  of  the  two  lines  weighs  about 
382,000  lb.,  or  as  much  as  one  of  the  large  modern  freight 
locomotives.  These  pipes  are  more  than  twice  as  long  as  any 
of  those  heretofore  in  use.  At  the  outer  end  of  these  pipe 
lines  connection  is  made  to  the  tank  in  the  ship  by  means 
of  flexible  metal  hose. 
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Draft  Gears  Should  Be  Maintained* 

Proper  Protection  to  the  Car  and  to  the  Lading  Re-  ^ 

quires  a  System  of  Periodical  Inspection  and  Repairs 

BY  L.  T.  CANFIELD 


IX  presenting  this  subject  I  will  not  refer  to  any  kind  or 
type  of  draft  gear,  but  will  tr>^  to  point  out  the  necessity 
of  keeping  the  device  in  condition  to  do  its  maximum 
amount  of  work  at  all  times.  It  is  understood  that  the  duty 
of  the  draft  gear  is  to  protect  the  car  and  its  contents  from 
damage  due  to  shocks  received  in  the  handling  of  the  equip- 
ment. We  will  treat  the  question  of  capacity  of  draft  gears 
in  foot  pounds  as  developed  by  the  15,000  lb.  pendulum 
hammer.  There  are  draft  gears  in  service  ranging  in  ca- 
l)acities  from  5,000  to  45,000  ft.  lb.  Table  I  shows  the  foot 
pounds  of  energy  developed  by  cars  of  different  weights  mov- 
ing at  different  speeds,  ranging  from  1  to  10  m.  p.  h.  These 
tables  are  made  to  show  60,000,  80,000  and  100,000  11). 
capacity  cars,  Ijoth  empty  and  loaded. 

No  matter  with  what  make,  type  or  capacity  of  draft  gear 


gear  used  was  of  the  spring  type,  the  cushioning  value 
being  two  M.  C.  B.  class  G  springs  having  a  combined 
capacity  of  60,000  lb.  By  referring  to  the  diagram  you  will 
note  that  it  required  a  six-inch  fall  of  the  hammer  to  close 
the  springs,  at  which  time  the  pressure  on  the  sills  was  ap- 
proximately 60,000  lb.  In  one  instance  it  went  up  to  72,000 
lb.  or  an  average  of  12,000  lb.  for  each  one  inch  fall  of  the 
15,000  lb.  hammer. 

Selecting  test  No.  4  for  comparison,  it  will  be  noted  that 
at  the  14-in.  fall  of  the  hammer,  the  maximum  strength 
without  over-straining  the  sills  was  reached,  showing  a 
pressure  of  1,025,000  lb.  Deducting  the  72,000  lb.  pressure 
developed  at  the  six-inch  fall  while  the  draft  gear  was 
working  there  remains  953,000  lb.  pressure  that  was  de- 
veloped on  the  sills  Ijetween  the  6-in.  and  14-in.  falls,  which 


No.S-S 


No.4-6!^'       No.S-7i' 


i.lZS.OOOLb. 
Haximt/frf  ■ 


100,000  ZOOflOO         300,000 


400,000         soo.ooo        eoojooo         7oo,ooo        800.000        300.000       /,oao,ooo       l,H?0,0C?O        /,soo,ooo 
Pressure   in  Poonds. 


Fig.  1— Diagram   Showing   Strength   Values  of  Sills  Obtained   by  Varying  the  Location  of  the  Center  Line  of  Draft. 


cars  are  equipped,  the  gear  should  at  all  times  be  working 
as  nearly  to  W)  per  cent  as  possible  if  damage  to  cars  and 
lading  is  to  be  avoided.  The  effects  of  shocks  on  cars  are 
illustrated  by  the  diagram,  Fig.  1.,  presented  herewith  show- 
ing the  results  of  a  series  of  tests  made  in  the  Union  Draft 
Gear  Company's  laboratory  by  Professor  Endsley,  assisted 
by  Mr.  Barnard,  mechanical  engineer  of  that  company 
These  tests  were  made  to  show  the  loss  in  the  strength  value 
of  the  draft  sills  by  moving  the  center  line  of  draft  l)elow 
or  above  the  center  of  the  channels.  This  diagram  is  shown 
in  order  to  compare  the  difference  in  pressures  on  the  sills 
before  and  after  the  draft  gear  is  driven  solid  or  closed. 
In  all  of  the  five  tests  shown  on  this  diagram,  the  draft 

*Krom  a  paper  pres'-nteil  before  tlie  Car  Foreman's  Association  of  Chicago. 


represents  an  increase  of  8  in.  over  the  fall  required  to  close 
the  draft  springs.  Dividing  this  by  eight,  in  order  to  get 
the  pressure  for  each  inch  of  drop,  the  result  is  119,125  lb. 
for  each  one-inch  fall  of  the  hammer  after  the  draft  gear  is 
closed,  which  is  approximately  ten  times  the  average  pres- 
sure on  the  sill  while  the  draft  gear  is  doing  its  work. 
Therefore,  if  this  spring  draft  gear  was  not  properly  main- 
tained or  its  capacity  allowed  to  decrease  to  the  extent  of  a 
loss  of  one-inch  drop,  making  it  close  at  five  inches,  the  re- 
sult on  the  car  would  lie  a  loss  of  12,000  lb.  in  draft  gear 
capacity  and  the  imposing  upon  the  car  of  119,125  lb.  addi- 
tional stress. 

Most  modern   draft  gears  have  capacities  ranging   from 
15,000  to  30,000  ft.  lb.  when  tested  by  the  pendulum  hammer 
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I'itluT  sidr  tlu-sr  arc  in  oik-  \)\v{.\'  Inuu  tlu-  >i(li'  |ilati  to  tin- 
UH)i  of  tlu>  tk-rrstory  witli  a  separate  >irtion  for  tin  laltir. 
I  lu'  r(M>f  is  (oviTi'd  with  lOppcr  luarini;  >Ux\  |»latr>  iiiMilatrd 
iiisidf  and  tlu-  ceiling  i>  of  >luvt  >tccl.  I'lu-  uiKkrfraim- 
>truitiire  is  lovcrcd  with  l/l()-in.  stirl  plati-.  wliitli  is  rivtlrd 
to  the  ri'tJtor  sill  covi-rplatr.  tin.-  sidi'  sills  and  traii>viTsi'  sup- 
ports tlan^c'd  from  '  i-iii.  plate.  On  this  is  laid  t'lve  S-in.  hy 
-?\s-in.  inttrnu'diato  lonuitiidinal  striiij^crs  with  specially 
gained  >trinj4ers  over  the  top  llan_m>  of  the  side  sills,  lie- 
tween  these  stringers  the  steel  plate  is  covered  with  a  M-in. 
layer  of  hairfelt.  held  in  place  l»y  1-iii.  I)\-  l-in.  wckkI  strips 
plaied  a,i,'ain.-»t  the  stringers.  On  the  strini^ers  is  laid  a  trans- 
verse ll<H)r  of  l.>/l()-in.  hy  5'  (-in.  material,  tinally  surfaced 
with  a  ma|)le  tloor  of  :?4-'i^-  ''>'  •>M-''i-  ton.^ued  and  grooved 
material,  placetl  longitudinally  except  between  the  doors, 
where  it  is  placed  transverselw 

Ihe  .1,'enerai  arrangement  of  the  6()-ft.  and  7()-ft.  ears  is 
similar.  The  OO-ft.  car  is  carried  on  four-wheel  trucks,  while 
the  7()-ft.  car  has  si.x-wheel  trucks.  The  trucks  may  he  either 
of  the  huilt-up  pattern  or  the  cast  steel  frame  t\pe.  In  either 
ca>e  the  general  arrangement  is  the  same,  heini:  of  the  e(|ual- 
ized  pedestal  type.  The  wheel>  are  .^<)  in.  in  diameter  and 
are  mounted  on  axles  with  5-in.  hy  ')-in.  journals.  The  six- 
wheel  trucks  have  a  wiieel  base  of  11  ft.  and  the  wheel  base 
of  the  four-wheel  truck  is  .S  ft.  Both  car-  liave  two  dcK^rs 
on  eaeh  side,  one  havinij  an  opening  of  five  feet  and  the 
other  of  ."^even  feet.  The  side  d(X)r  on  one  side  is  placed  op- 
posite the  narrow  door  on  the  other  side  of  the  car.  In  one 
end  of  the  car  a  t'lsh  rack  is  placed  over  the  tlocjr,  which  is 
fitted  with  drainai^e  facilities. 

The  7()-ft.  cars  are  70  ft..  ^>  in.  hum  over  the  end  posts 
and  have  a  clear  lenijth  inside  of  70  ft.  The  uncoupled 
length  over  the  diaphragms  is  74  ft.  I'i  in.  They  are  '^  ft. 
1  in.  wide  inside  and  have  a  maximum  width  of  10  ft.  "s  in. 
over  the  eave.<.  Tiie  maximum  height  from  the  top  of  the 
rail  to  the  toj)  of  the  roof  is  14  ft.  l.Vl<>  in.  Ihe  60-ft.  cars 
are  ()()  ft.  *>  in.  lon^  over  the  end  |)osts;  they  have  an  inside 
clear  lenj^th  of  ()()  ft.  ;\nd  a  length  uncoupled,  over  the  dia- 
phragm faces,  of  <)4  ft.  J  '4  in.  The  height  and  width  clear- 
ances are  the  same  in  both  cases. 


COACH  CLEANERS'  WAGES 

'Hie  director  general  has  is.>uecl  an  addendum  to  SupjiK-- 
ment  4  to  General  Order  27.  providing  tlu-  following  ratc- 
of  pav  and  rules  for  coach  cleaners: 

.AK'rici.i;   I — kxiis  ok    I'AV 

(a)  For  coach  cleaners  who  were  on  January  1.  I'M.s. 
prior  to  the  a|)plication  of  General  Order  27.  receiving  kv>- 
than  •!<)  cent.-  per  hour,  establi-li  a  ba>ic  minimum  rate  of 
!(i  cenl.^i  per  hour,  and  to  this  basic  minimum  rate  and  all 
hourly  rates  of  16  cents  and  above,  add  12  cent>  per  Imur. 
estaliL-hing  a  minimum  rate  of  2N  cents  per  hour,  provided 
that  the  maximum  .-hall   not  exceed  40  cents  per  hour. 

(b)  All    -ouch  cleaners  -hall  be  piiid  vn  the  hourly  i.a-i-. 

.Ak'r("K.   II —I'KKSFKX. Alios   •  »F    KAIIS 

(a)  The  miniiii  Mil  rat»>  and  all  rates  in  exces-  thereof. 
a>  herein  estalilished  and  higher  rate-  which  have  been 
authorized  since  J.'.uuai}  1.  1<MS.  except  by  General  Order 
27,  shall  be  preserved. 

(b)  Coach,  cleaners  temporarily  or  permanently  assigned 
Ic)  higher  rated  jiositions  -hall  receive  the  higher  rates  while 
occupying  such  positions;  coach  cleaners  temporarily  assigned 
to  lower  rated  positions  shall  not  have  their  rates  reduced. 

.AKTICl.l.    Ill — HOI  KS    OF    Sl.kVUF, 

Eight  consecutive  hours,  exclusive  of  the  meal  pericnl.  shall 
constitute  a  (lav's  work. 


Akiici.i,  i\ — oM.k mil. 

(a)  Where  there  i-  no  existing  agreement  or  jtract  cc  !!V>re 
favorable  to  the  employees,  overtime  will  be  computed  {(•'  llie 
ninth  and  tenth  hcjur  of  continuous  service.  |ir<.  rata  1  ]•  tlie 
actual  minute  basis,  ancl  thereafter  at  the  rate  of  time  .iiid 
one-half  time.  Kveii  hcmrs  will  be  |)aid  for  at  the  end  of 
each  day  period;   fractions  thereof  will   be  carried   forward. 

(b)  Coach  cleaners  will  not  be  re(|uired  to  -u-jiend  work 
during  regular  hours  to  absorb  overtime. 

ARTICLK   \ AI'I'l.K  A  IK  >.\ 

The  rates  of  j)ay  and  rule-  herein  established  .shall  be 
incorporated  into  existing  agreement-  on  the  -eviral  railroads. 


A  CORRECTION 

In  the  article  on  The  Design  of  Offset  Beam.-.  j)ubli-hc-d 
in  the  Septenil>er  issue  on  page  514.  several  tyi)ogra])hii  al 
errors  were  made  in  the  closing  paragrajjhs  under  Fig.  <>  on 
page  516.  Ihese  have  been  corrected  and  are  reprinted  here 
as   follows: 

Substituting  the  recjuired  value  of  20.000  for  :   ..nd  .v,  for  1. 
we  have. 


_-i»,o.';o  r. 


2  y  S  X  \-t 


(ir  N,   — 


Similarlv 


I    4,=;.(M0  y  9 

\-'  X  i!   X  -"i.Of)^ 
\i    =    1,4.'    or    1    7/U.    in. 


X.1 


.M.XOO  X  'J 
_'  X  .=5  X  20.000 


=    1.-'     .r    I    .?/l6   in. 


6.1.(100  X  •> 


—  =    l.fiS 


-'  X  .^  X  JO.OOO 


1    1  1.  1(,    r  . 


Ihe  shape  of  the  .section  with  these  rei|uired  dimensions 
is  shown  in  Fig.  M). 

It  i<  necessary  to  ascertain  the  angular  deflection  of  the 
vertical  portion  of  the  beam,  (m-n  in  Fig.  'M  in  order  to 
determine  whether  the  beams  will  be  undulx  distorted  un- 
der the  action  of  the  maximum  stresses.  To  nnd  the  angu- 
lar deflection,  use  the  formula 

j'l.^  .Mi  I   or-  +  h-> 

;r    ll-   C. 
Willi-.-  'i'Z.- 

•>   =   .iiikU'   i)f   iklUitidn    in    ik'srecs.  :•    "" 

Ml    -:    .\\i>iinf;   iiitinu-nt.   in    intli-iifiiin<Is.  ',    '.'■■ 

1    ---    Icni.'h  ..f  <ccti''n  siibjt-ctcil  to  tvvisliiiv;  niipiiniil.   in  iticWf. 
('.   =    nio.hilus    of    cl.nsticity    for    shear,    miur;illv    takt-Ji    a>    l<',5on,f»0(l    f.tr 
wroiipht   iron. 

_    205  X  5.300  X  12  X  2  X  (1.68*  -^  .i-i  726,<i<Mi.ocii' 

I.6S'  X  ."•  X  10..'00.0fiO  6..M<i.iXiO.O'>0 

Fvidently  this  -light  angular  deflection  will  be  of  no  .on- 
>e(|uence,  and  the  beam  as  designed  has  amjile  stiffnes-. 


.\  PiFci:  (IF  Fkfkiht  l.^.OOO  Fkft  T.oxc, — (Kean  ves.-els 
taking  oil  from  the  Tampico  tields.  Mexico,  mu-t  be  loaded 
-ome  distance  out  from  the  shcjre  on  account  of  the  -liallow 
water  and  the  lack  of  harbor  t"acilities:  and  the  oil  i.s  con- 
veyed from  the  -liore  through  ]>ii>e-  laid  on  tile  bc-itom  of  the 
ocean.  At  Agua  Dulce.  about  70  mile-  -outh  of  Tampico, 
two  such  pipes  have  just  been  laid  b}'  the  Tex.i-  Com|)anv. 
and  each  pipe  is  2'..  miles  long.  Kach  wa-  drawn  from  the 
-liore  to  its  |)osition  for  use  by  a  tug,  assisted  by  a  .'Steamship, 
the  sections  having  been  i)Ut  together  on  the  -hore  and  loaded 
on  a  series  of  four-wheel  trucks,  running  on  rail-.  This  pijie 
is  iS  in.  in  diameter  and  each  of  the  two  lines  weighs  about 
.vS2.000  lb.,  or  as  much  as  one  of  the  large  iiKidern  freight 
locomotives.  These  pipes  are  more  than  twice  .is  long  as  an\ 
of  those  heretofore  in  use.  At  the  outer  end  of  these  jiipe 
lines  connection  is  made  to  the  tank  in  the  -hip  hv  means 
of  flexible  metal  hose. 
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Draft  Gears  Should  Be  Maintained- 


Proper  Protection  to  the  Car  and  to  the  Lading  Re- 
quires a  System  of  Periodical  Inspection  and  Repairs 


BY  L.  T.  CANFIELD 


IN  i>re.sentin>;  this  .-uhject  I  will  not  refer  to  any  kind  or 
type  of  draft  near,  but  will  ir\-  to  point  out  the  necessity 
of  keepini^  the  device  in  condition  to  do  its  maximum 
amount  of  work  at  all  times.  It  is  understood  that  the  duty 
of  the  draft  gear  i>  to  protect  the  car  and  its  contents  from 
damaj^e  due  to  shtxks  received  in  the  handling  of  the  equijj- 
nunt.  We  will  treat  the  question  of  capacity  of  draft  gear~ 
in  I(X>t  pounds  as  developed  by  the  15,000  lb.  pendulum 
hammer.  There  are  draft  gears  in  .serx'ice  ranging  in  ca- 
pacities from  5,000  to  45,000  ft.  lb.  Taljle  I  shows  the  fofjt 
pounds  of  energy  developed  by  cars  of  different  weights  mov- 
ini:  at  different  speeds,  ranging  from  1  to  10  m.  p.  h.  The>e 
tables  are  made  to  show  60,000,  80,000  and  100,000  lb. 
capacity  cars,  both  emj)ty  and  loaded. 

No  matter  a  jth  what  make,  type  or  capacity  of  draft  gear 


licar  u.-ed  wa>  of  the  >pring  type,  the  cu>hioning  value 
being  two  M.  C.  B.  class  G  sjjrings  having  a  combined 
capacitv  of  60.000  lb.  By  referring  to  the  diagram  }ou  will 
note  that  it  rc«iuired  a  six-incli  fall  of  the  hammer  to  close 
the  springs,  at  which  time  the  pre.<sure  on  the  sills  was  ap- 
proximatel_\  60.000  11^.  In  one  instance  it  went  up  to  72.000 
11j.  or  an  average  of  12.000  Uj.  for  each  one  inch  fall  of  the 
15.000  lb.  hammer. 

Selecting  test  No.  4  for  comparison,  it  will  l>e  noted  that 
at  the  14-in.  fall  of  the  hammer,  the  maximum  strength 
without  over-.-training  the  sills  was  reached,  showing  a 
jjressure  of  1,025.000  lb.  Deducting  the  72.000  lb.  pressure 
develofK-d  at  the  six-inch  fall  while  the  draft  gear  was 
working  there  remains  95S.OOO  lb.  pressure  that  was  de- 
velo[)ed  on  the  -ills  between  the  6-in.  and  14-in.  falls,  which 


Ah.4'6y       No.S-Ji" 


l,ISS,OOOLb. 
Maximum 
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Pressure  in  Pau^&s. 

P,-.    • — Diagram   Showing   Strength    Values   of   Sills   Obtained    by   Varying  the   Location   of   the  Center   Line  of   Draft. 


cars  i-.rc  cjuij-ped.  the  gear  >hould  at  all  time-  l>e  working' 
a>  nearly  to  1""  per  cent  as  possible  if  damage  to  car.-  and 
lading  i-  t<.  be  avoided.  The  effects  of  -hocks  on  car>  are 
illu-trated  by  the  diagram.  Fig.  1..  presented  herewith  show- 
ing the  result-  of  a  -eries  of  tests  made  in  the  I'nion  Draft 
Gear  ("ompanyV  lalmratory  by  Professor  F.ndsley.  as>i-led 
by  Mr.  Barnard,  mechanical  engineer  of  that  company. 
rhe>c  te-ts  were  made  to  show  the  loss  in  the  strength  value 
of  the  draft  -ill-  by  moving  the  center  line  of  draft  below 
or  above  the  center  of  the  channels.  This  diagram  is  A\o\\\\ 
in  order  to  comi)are  the  difference  in  pressures  on  the  -ill- 
before  and  after  the  draft  gear  is  driven  solid  or  closed. 
In  all  of  the  live  tests  shown  on  this  diagram,  the  draft 

'I'"  iTi  a  napt.    r:e.*-r.te.!  Intiirc  tlu-  Car  Foreniairs  .Xs-nci.-itinn  of  (  liicaj;... 


represents  an  increase  of  8  in.  over  the  fall  re<juired  to  close 
the  draft  sprint:-.  Dividing  this  by  eight,  in  order  to  net 
the  pre>.-ure  for  each  inch  of  drop,  the  result  is  11^.125  ll». 
for  each  one-inch  fall  of  the  hammer  after  the  draft  gear  is 
closed,  which  i-  approximately  ten  times  the  average  pres- 
-ure  on  the  -ill  wliile  the  draft  gear  is  doing  its  work. 
Therefore,  if  this  -pring  draft  gear  wa-  not  properly  main- 
tained or  it-  capacit}  allowed  to  decrease  to  the  extent  of  a 
loss  of  one-inch  drop,  making  it  close  at  five  inches,  the  re- 
sult on  the  car  would  l»e  a  loss  of  12.000  lb.  in  draft  gear 
capacity  and  the  impo>ing  upon  the  car  of  11^.125  11j.  addi- 
tional stress.      / 

Most   modern   draft   gears   have   capacities   ranging   from 
15.000  to  .>0,000  ft.  lb.  when  tested  liy  the  pendulum  hammer 
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which  is  probably  the  best  method  of  testing  when  attempting 
to  show  the  effect  on  the  cars.  However,  there  are  draft 
gears  in  service  that  will  work  up  to  a  38  in.  drop  of  the 
15,000  lb.  hammer  developing  a  capacity  of  47,500  ft.  lb. 
under  which  condition  the  pressure  on  the  draft  sills  would  be 
less  than  300,000  lb. 

We  are  told  by  men  who  make  a  study  and  test  a  great 
many  couplers,  that  the  new  M.  C.  B.  type  D  coupler  will 
fail  at  a  pressure  of  approximately  900,000.  This  failure 
would  be  represented  by  a  shortening  of  the  coupler  equal 
to  one  inch  in  its  length.  The  older  type  of  couplers  will 
develop  the  same  failures  at  600,000  lb.  pressure.  By  refer- 
ence to  the  diagram,  Fig.  1 ,  it  will  be  noted  that  over  1 ,000,- 
000  lb.  pressure  is  developed  on  the  sills  between  the  6 -in. 
and  16-in.  drops,  therefore,  a  draft  gear  that  will  not  be 
closed  or  driven  solid  with  a  16-in.  fall  of  the  15,000  lb. 
hammer  is  not  only  saving  the  draft  sills  but  the  couplers 
as  well. 

With  the  explanation  of  the  difference  in  pressures  on  the 
cars  when  the  draft  gear  is  working  and  after  it  has  been 
closed,  showing  that  if  the  draft  gear  is  not  working  the  effect 
of  the  shock  on  the  car  can  be  multiplied  by  ten,  I  think  we 
should  begin  to  look  into  the  best  method  of  maintaining  the 
draft  gears. 

The  first  point  is  that  in  repairing  a  draft  gear,  the  re- 
pairs should  be  made  in  such  a  manner  that  it  will  retain  its 
full  travel.  I  know  that  I  myself  have  repaired  cars  by  ap- 
plying solid  followers  in  order  to  take  up  the  slack,  thinking 
that  by  removing  the  slack  I  was  doing  good  work.  To 
prove  that  this  is  wrong  I  would  call  your  attention  to  the 
diagram  shown  in  Fig.  2,  which  represents  a  60,000  lb. 
capacity  draft  gear  with  l>4-in-  travel.  The  whole  area  of 
the  triangle  is  the  maximum  amount  of  work  possible  with 
this  type  of  a  gear  and  would  be  represented  by  a  6-in.  drop. 

Should  this  gear  become  slack  making  it  necessary  to  apply 
a  follower  ^  in.  thick  to  compensate  for  the  set  in  the  draft 
springs,  there  would  be  a  reduction  in  the  working  capacity 
of  the  draft  gear  as  shown  by  the  shaded  portion  of  the  dia- 
gram which  is  a  loss  of  nearly  one-half  of  its  efficiency.  As 
explained  above,  as  long  as  the  draft  gear  is  working  the 
pressure  on  the  car  amounts  to  12,000  lb.  for  each  one-inch 


tained  to  their  designed  travel  and  any  part  of  their  mechan- 
ism that  shows  that  it  has  suffered  a  loss  in  its  working  value 
should  be  discarded  and  a  new  part  substituted. 

In  order  properly  to  maintain  the  draft  gears  they  should 
be  treated  in  the  same  manner  as  the  air  brake,  for  instance 
a  safe  working  life  should  be  agreed  upon  and  to  start  with 
the  name  and  type  of  the  draft  gear,  the  date  it  was  applied 
and  its  working  travel  should  be  stenciled  on  the  draft  sill. 
I  am  not  prepared  to  say  what  is  the  safe  working  life  of  the 


60,000 


Tra^et-Znches. 
Fig.  2 

different  makes  of  draft  gears,  but  assuming  three  years,  I 
think  a  positive  rule  should  be  put  into  effect  that  at  the  ex- 
piration of  the  three  years  the  draft  gear  should  be  removed 
from  the  car,  inspected  and  repaired  and  made  as  good  as 
when  new.  This  rule  should  act  the  same  as  the  rule  for 
maintaining  air  brakes.  In  case  a  car  is  found  where  the 
draft  gear  has  run  beyond  its  allotted  time  without  being 
removed,  the  repairs  should  be  compulsory  on  the  road  hav- 
ing the  car  in  its  possession  and  the  owner  of  the  car  should 
be  responsible  for  the  cost  of  such  repairs. 
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-ENERGY    I\    MOVING 

Weight  of  c 
Weight  of  lo 

ar. .  . . 

.33,000  lb. 

ad.... 

.  .60.000  lb. 

10  per  cent 

excess 

..   6,000  1b. 

Total  load 

..99,000  1b. 

Velocity 

Energy 

in  foot 

pounds 

'm.  p.  h. 

F.  P.  S.  ' 

Light 

Loaded 

1. 

1.466 

1,102 

3,306 

1.5 

2.2 

2.481 

7,443 

2. 

2.933 

4,414 

13,240 

2.S 

3.666 

6,895 

20,680 

3. 

4.4 

9.934 

29,800 

3.5 

5.133 

13,514 

40,540 

4. 

5.866 

17,654 

52,960 

4.5 

6.6 

22.3.50 

67,050 

5. 

7.333 

27,590 

82,770 

5.5 

8.066 

33,380 

100,140 

6. 

8.8 

39.730 

119.190 

6.5 

9,533 

46,620 

139,860 

7. 

10.266 

54.120 

162.360 

7.5 

11. 

62,080 

186.240 

8. 

11.733 

70.630 

211.890 

8.5 

12.466 

79.710 

239.130 

9. 

13.2 

89,390 

268.170 

9.5 

13.933 

99.600 

29S.800 

10. 

14.666 

110,200 

330  600 

C.^RS   AT   VARIOUS    SPEEDS 

Weight  of  car 39,0001b. 

Weight  of  load 80,000  lb. 

10  per  cent  excess. .  8,000  lb. 

Total  load 127.0001b. 

Energy  in  foot  pounils 

Light  Loaded 

1.303  4,244 

2,932  9,548 

5,216  16,980 

8,149  26,540 

11.740  38,220 

15,970  52,000 

20.860  67,940 

26,410  86.010 

32.600  106.140 

39,450  128  500 

46,950  152.900 

55,090  179.400 

63.860  208.000 

73.360  238.900 

83.470  271.800 

94.250  306.900 

105.60'J  344,000 

117.700  383,400 

133.300  424.400 


Weight  of  car 45,000  1b. 

Weight  of  load 100  000  lb. 

10  per  cent  excess..  10,0001b. 

Total  load 155,0001b. 

Energy  in  foot  pounds 

Light  Loaded 

1,504  5.179 

3,383  11,660 

6,018  20,730 

9,402  32.380 

13,500  46.650 

18,420  63.490 

24,070  82,920 

30,480  105,000 

37,620  129,600 

45,520  156,800 

54,180  186,600 

63.580  219.000 

73,700  253,800 

84,650  291,600 

96,310  331.700 

108,700  374,600 

121.900  419.900 

135,800  467.800 

150,400  517,900 


fall  of  the  hammer;  therefore,  should  we  lose  by  the  introduc- 
tion of  the  slack  follower,  the  working  value  of  the  draft 
gear  equal  to  one  or  more  inches  drop,  we  add  to  the  stresses 
on  the  car  119,125  lb.  for  each  one-inch  loss  in  draft  gear 
work.  Hence,  it  is  bad  practice  to  attempt  to  use  draft 
springs  that  have  taken  a  permanent  set  or  do  not  measure 
up  to  their  full  travel.  It  would  be  economical  to  put  these 
in  the  scrap  pile  and  save  the  damage  to  the  couplers  or 
other  parts  of  the  car  that  fail.    Draft  gears  should  be  main- 


When  you  have  put  into  effect  this  or  a  similar  rule,  the 
cost  of  maintaining  equipment  and  the  loss  due  to  damaged 
lading  is  going  to  be  materially  reduced,  as  you  can  readily 
see  the  advantage  of  maintaining  a  device  that  will  tmly 
register  one-tenth  the  force  on  the  car  when  it  is  working 
compared  to  the  amount  registered  after  it  has  been  closed. 
Some  may  believe  that  this  will  create  an  extra  amount  of 
work  on  the  cars,  but  when  they  see  the  large  number  of 
couplers  that  fail,  ends  pushed  out  by  lading,  superstructures 
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racked,  roofs  loose,  draft  sills,  end  sills  and  in  fact  all  parts 
of  the  car  destroyed  in  performing  the  work  of  the  draft 
gear,  it  appears  the  great  waste  of  labor  and  materials  is  in 
not  keeping  the  draft  gear  as  near  to  full  efficiency  as  pos- 
sible at  all  times, 

I  would  strongly  recommend  the  building  up  of  a  force  of 
draft  gear  men  who  would  be  experts  just  the  same  as  you 
were  forced  to  build  up  a  force  of  expert  air  brake  men  in 
order  to  get  the  benefit  of  the  air  brakes.  These  men  should 
avail  themselves  of  laboratory  investigations  and  talks  with 
men  who  have  made  a  study  of  draft  gear  just  the  same  as 
the  air  brake  men  had  to  do  when  they  started  out.  The 
draft  gear  is  of  even  more  importance  than  the  air  brake  to 
the  safe  and  economical  handling  of  car  equipment. 

DISCUSSION 

In  the  discussion  emphasis  was  laid  on  the  fact  that  after 
the  safe  speed  for  switching  cars  is  passed  a  very  slight 
increase  in  the  velocity  increases  the  energy  stored  in  the 
car  greatly  and  muUiplies  the  damage  to  equipment.  The 
necessity  for  maintaining  the  maximum  travel  of  draft  gears, 
especially  on  heavy  equipment,  was  brought  out.  If  the 
draft  gears  had  higher  capacity  there  would  be  fewer  bad 
order  cars,  as  shocks  damage  not  only  the  draft  gear  and 
rigging,  but  the  entire  car.  The  speakers  expressed  the 
opinion  that  from  80  to  90  per  cent  of  the  bad  order  cars 
were  due  to  poor  draft  gear  and  draft  rigging. 


THE  JOURNAL  BOX  PACKING  SITUATION 

Among  the  materials  used  on  the  railroads  which  are  be- 
coming scarce  due  to  the  war,  none  is  more  important 
than  journal  box  packing.  The  requirements  for  all 
the  roads  of  this  country  are  estimated  at  about  20,000,000  lb. 
per  year.  At  the  present  time  the  best  of  the  wool  wastes 
formerly  used  for  packing  are  being  reworked  into  yam  and 
used  for  blankets,  etc. 

In  order  to  secure  the  necessary  amount  of  packing  it  will 
probably  be  necessary  to  use  substitute  materials.  In  the 
past  the  principal  stocks  used  for  journal  box  packing  have 
been  woolen  and  cotton  waste.  In  some  cases  other  materials 
were  added  but  these  formed  the  basis  of  all  the  mixtures. 

As  the  function  of  the  waste  used  in  packing  is  to  carry 
oil  to  the  journal,  the  first  requirement  in  material  used  for 
this  purpose  is  the  ability  to  raise  oil  by  capillary  action. 
The  waste  should  be  resilient  when  soaked  with  oil  so  that 
it  will  keep  in  contact  with  the  journal.  Furthermore,  it 
should  not  disintegrate  under  the  action  of  the  oil  and 
should  be  of  such  a  nature  that  it  can  be  cleaned  and  reused. 
Wool  waste  has  more  resilience  than  cotton  but  cotton  ab- 
sorbs and  carries  the  oil  by  capillary  action  better  than 
wool.  Inasmuch  as  resilience  is  absolutely  necessary  to  get 
good  results,  wool  waste  has  been  used  almost  exclusively  for 
passenger  car  and  locomotive  service  and  for  most  freight 
car  service,  though,  of  course,  the  mixtures  contained  some 
cotton. 

Before  discussing  the  possible  means  of  overcoming  the 
shortage  of  woolen  waste  it  may  be  of  interest  to  enumerate 
the  materials  entering  into  the  various  mixtures  used  for 
journal  box  packing. 

DESCRIPTION  OF   MATERIALS 

Axminster  and  Brussels  Carpet  Yarn. — This  is  composed 
of  the  clippings  and  ends  from  the  carpet  looms  and  is  the 
highest  grade  of  wool  yarn.  This  material  is  getting  very 
scarce  as  the  better  grades  are  being  reclaimed  and  respun. 
The  price  is  now  nearly  four  times  what  it  was  three  years 
ago.  It  is  undoubtedly  the  finest  material  for  packing  waste 
but  its  price  prohibits  the  use  of  it  in  large  quantities.  It  can 
be  reclaimed  practically  as  good  as  new. 


Shredded  Wool  Carpet. — Shredded  wool  carpet  is  not  as 
good  as  new  wool  yam  as  the  fibre  is  shorter  but  it  is  good 
material  if  properly  cMnbined  with  other  longer  fibred  ma- 
terials. In  shredding  it,  a  small  amount  of  oil  is  usually 
used  in  order  to  get  the  best  results.  Shredding  should  be 
done  so  as  to  produce  the  minimum  of  short  broken  threads 
and  any  pieces  of  unshredded  carpet  should  be  picked  out. 
An  excess  of  oil  is  sometimes  found  in  this  stock. 

Shredded  Linsey. — This  is  a  very  poor  grade  of  material 
secured  by  shredding  Linsey  carpets.  It  is  dirty,  short 
fibred  and  practically  all  cotton.  It  is  undesirable  for 
packing  waste  and  should  only  be  used  if  nothing  else  is 
available.     It  yields  practically  nothii%  in  reclamaticm. 

Domestic  Merino. — This  material  is  the  waste  product  of 
the  hosiery  and  clothing  mills.  Its  wool  content  varies  from 
40  to  80  per  cent.  It  should  be  well  twisted,  long,  clean  and 
resilient.  Different  lots  vary  greatly  in  the  length  of  fibre 
and  general  quality.  It  is  very  good  material  for  incor- 
poration in  journal  box  packing.  It  comes  mainly  from 
New  England  and  the  supply  is  beginning  to  fall  short  of  the 
demand.  In  former  years  large  amounts  were  imported 
from  England.  At  the  present  time  this  source  of  supply  is 
not  available,    A  low  grade  is  imported  from  Japan. 

Muck  Yarn  Waste.— The  term  "muck  yam"  is  generally 
used  to  cover  all  the  respun  yams  though  the  higher  grades 
are  sometimes  called  "respun"  yarns.  Its  wool  content  varies 
from  ahnost  nothing  to  about  75  per  cent.  It  is  made  from 
sweepings,  fly,  cow  hair  and  various  other  materials,  and  is 
sometimes  dyed  bright  colors  to  make  it  look  like  carpet 
yarn.  It  is  very  short  fibred  and  breaks  up  very  easily.  The 
mixing  machine  breaks  it  up  to  a  certain  extent  and  when  it 
is  in  packing  service  it  goes  to  pieces  rapidly,  and  as  a  result 
causes  what  are  known  as  "wiper"  hot  boxes.  Its  use  in 
packing  waste  is  very  undesirable.  Its  cost  is  rising  as  it  is 
being  used  in  the  manufacture  of  cheap  blankets,  etc. 

Cocoanut  Fibre. — This  fibre  is  shipped  frcMn  the  Philip- 
pines, India  and  Central  America.  Before  being  used  it  must 
be  machined.  In  this  machining  a  certain  amount  of  oil  is 
usually  added.  It  will  not  carry  oil  to  the  joumal  but  it  does 
soak  up  a  little  oil  and  after  considerable  service  it  often 
breaks  up.  The  resulting  small  particles  are  undesirable  in 
the  journal  box.  It  will  bum  in  case  the  joumal  gets  very 
hot.  The  greatest  difficulty  in  connection  with  its  use  lies 
in  the  fact  that  it  is  a  difficult  matter  to  incorporate  it  prop- 
erly in  a  mixture  of  waste.  Packing  containing  cocoanut 
fibre  should  be  run  through  the  mixing  machine  at  least 
twice  to  get  it  properly  mixed.  If  there  are  balls  of  it  sepa- 
rate from  the  wool,  trouble  will  be  experienced  with  tiie 
journal  box  in  which  it  is  used.  It  is  also  troublesome  when 
waste  is  reclaimed  in  the  centrifugal  machine.  The  purpose 
of  incorporating  it  in  waste  is  to  give  resilience.  While 
cotton  is  the  best  oil  carrier,  it  is  not  resilient  and  now  that 
the  high  grade  wool  yams  are  so  scarce,  the  fibre  is  used  to 
give  this  resilience  which  the  cotton  content  lacks. 

Tampico. — A  coarse  vegetable  fibre  used  for  making 
brushes  and  cheap  ropes.  It  is  used  in  same  mixtures  to  in- 
crease the  resiliency. 

Jute. — ^The  fibre  obtained  by  maceration  from  the  inner 
bark  of  the  jute  plant,  used  in  the  manufacture  of  gunny 
sacks  and  ropes.  Its  use  in  packing  should  not  be  per- 
mitted. 

Moss. — This  moss  comes  from  Florida.  It  is  retted  to 
remove  the  hard  portions.  It  will  not  absorb  oil.  It  is  c(Mi- 
sidered  by  some  to  be  superior  to  the  cocoanut  fibre,  but  it  is 
open  to  practically  all  the  objections  which  have  been  raised 
to  the  latter. 

Asbestos. — This  is  sometimes  used  in  packing  mixtures. 
It  is  of  no  advantage  and  merely  adds  to  the  weight. 

White  Spooler. — The  most  common  ingredient  of  good 
white  waste.     It  is  soft  but  often  short  fibred. 
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Shredded  Xm'  Colored  Rags. — This  material  is  often  pro- 
hibited in  specifications  for  colored  waste,  but  under  present 
conditions  such  restrictions  result  in  much  higher  cost.  The 
per  cent  should,  of  course,  be  kept  down  and  the  grade  held 
up.  Some  of  this  shredded  rag  stock  is  fine,  soft  material. 
Shredded  old  rags  is  a  rather  poor  stock  as  the  old  rags  are 
often  partially  rotted.  All  cotton  stock  for  journal  packing 
should  be  free  from  hard,  sized  threads. 

White  Cop. — This  is  the  finest  of  all  cotton  waste  stock 
and  the  amount  available  is  limited.  Certain  amounts  of  it 
are  put  in  the  higher  grade  cotton  waste  mixtures. 

White  Waste  Machined. — Only  small  amounts  of  white 
waste  are  used,  as  colored  waste  answers  the  purpose  and  is 
easier  to  get.  .\  high  grade  colored  waste  costs  as  much  as 
white  waste.  The  finest  white  waste  is  the  "cop''  which  is 
scarce  and  only  small  amounts  of  it  are  usually  incorporated 
in  the  mi.xture.  The  sized  slashed  threads  are  undesirable 
as  they  are  hard  and  coarse. 

MI.XTURES  USED  FOR   PACKING 

A  good  grade  of  wool  waste  stock  for  car  packing  contains 
about  75  per  cent  of  shredded  wool  carpet  and  25  per  cent 
of  domestic  merino.  This  is  suitable  for  use  in  either  pas- 
senger or  freight  cars.  It  can  be  secured  at  a  reasonable 
price.  Other  typical  mixtures  now  in  use  are  made  up  of 
about  50  per  cent  wool  carpet  and  merino,  35  per  cent  cotton 
and  15  per  cent  vegetable  fibre.  The  maximum  permissible 
proportion  of  threads  shorter  than  three  inches  is  usually 
limited  to  from  25  to  40  per  cent.  The  moisture  content  is 
limited  to  about  8  per  cent.  The  constituents  are  run 
through  a  mixing  machine  one  or  more  times  to  get  them 
evenly  distributed  in  the  packing  and  also  to  improve  its 
resiliency. 

It  may  prove  necessary  to  use  packing  containing  smaller 
proportions  of  wool  than  in  the  mixtures  given  above.  The 
•supply  of  cotton  stock  is  ample,  although  the  price  is  high, 
and  this  will  probably  come  into  more  general  use.  The 
principal  objection  to  cotton  packing  is  that  it  lacks  resiliency 
and,  therefore,  does  not  remain  in  contact  with  the  journal, 
though  it  is  theoretically  the  proper  material  for  carrying 
oil  since  its  capillary  pro])erties  are  nearly  twice  those  of 
wool.  Numerous  methods  of  securing  the  necessar}-  resiliency 
with  cotton  packing  have  been  tried.  Steel  wool,  cocoanut 
fibre  and  moss  are  sometimes  mixed  with  the  j^acking  to  give 
resiliency,  but  all  of  these  are  open  to  numerous  objections, 
such  as  breaking  to  ])ieces,  matting,  preventing  reclama- 
tion, etc.,  and  some  of  the  roads  which  have  tried  them  have 
had  to  abandon  them. 

RECL.\M.\TI()N  OF  PACKIXC. 

.\>  the  supply  of  raw  materials  for  use  in  packing  is 
constantly  decreasing,  every  effort  should  be  made  to  reclaim 
it.  All  roads  should  install  proper  plants  for  the  reclama- 
tion of  both  wool  and  cotton  waste.  Roads  that  have  pro- 
vided such  facilities  should  see  that  all  availal)le  material 
is  sent  to  the  reclamation  plants.  The  cost  of  reclaiming 
wool  waste  is  more  than  made  up  by  the  value  of  the  babbitt 
reclaimed  and  the  oil  secured  is  a  large  item.  The  methods 
of  reclaiming  packing  in  general  use  are  descrilied  below: 

Method  Xo.  l. — The  dirty  packing  is  shij)ped  to  the  re- 
claiming plants  in  barrels.  At  these  plants  it  is  first  heated 
in  a  large  vat  surrounded  by  steam  coils.  It  is  then  placed 
in  a  centrifugal  wringing  machine,  similar  to  those  U'^d  in 
laundries.  It  is  revolved  in  this  machine  for  a  period  of 
about  five  minutes;  during  this  process  the  oil  is  thrown  out 
of  the  packing  and  a  considerable  amount  of  the  dirt  ])as.ses 
out  with  it.  Still  more  of  the  dirt  and  the  heavy  particles  of 
babljitt  settle  in  the  Iiottom  of  the  machine.  The  packing 
is  then  removed  from  the  machine  and  picked  over  b)-  hand. 
Inasmuch  as  the  packing  is  practically  dry,  the  dirt  separates 
from  the  wool  very  easily,  leaving  a  clean  material  without 


the  dirt  or  short  fibre.  This  packing  is  then  put  in  the 
mixing  vat  and  used  similar  to  new  packing.  The  oil  which 
is  removed  in  the  centrifugal  machine  is  passed  through  a 
series  of  four  fine  screens  and  a  bed  of  curled  hair  or  char- 
coal. The  reclaimed  oil  is  perfectly  satisfactory  for  use  the 
same  as  new  oil.  The  babbitt  is  melted  down  and  skimmed 
and  babbitt  blocks  made  for  issuance  as  new  babbitt. 

Method  Xo.  2. — The  packing  is  taken  directly  from  the 
])arrels  and  placed  in  a  large  vat  of  oil  which  is  heated 
by  means  of  steam  pipes.  It  is  forked  and  stirred  around 
in  order  to  wash  the  dirt  from  the  packing  with  the  oil. 
When  it  is  sufficiently  well  cleaned  it  is  put  into  a  second 
vat  where  it  is  mixed  ready  for  service.  The  vats  are  cleaned 
out  and  the  material  from  the  bottom  is  put  in  an  air  driven 
press  and  the  oil  s(|ueezed  out.  This  oil  is  cleaned  by  means 
of  a  centrifugal  machine  and  the  oil  is  used  over. 

METHODS    OF    RECLAIMING    COTTON    AVIPING    WASTE 

The  dirty  waste  should  be  shipped  to  a  central  plant 
which  is  fully  equipped  for  this  work.  The  waste  should 
first  be  washed  either  with  gasoline  or  lye  and  soda  ash.  It 
should  then  be  wrung  in  a  centrifugal  wringer  and  dried 
in  a  specially  constructed  oven  or,  if  this  is  not  available,  on 
steam  coils.  It  will  be  found  necessary  to  have  special 
tanks  prepared  for  the  first  washing.  In  case  the  lye  and 
soda  ash  method  is  used,  special  skimming  devices  are 
necessary  to  remove  the  dirt  and  grease  which  comes  to  the 
surface.  Care  must  be  used  in  the  handling  of  waste  from 
the  paint  shop  to  avoid  danger  of  fire  from  spontaneous 
combustion. 

In  the  past,  few  roads  have  paid  enough  attention  to 
journal  box  packing  to  insure  that  it  was  handled  properly. 
The  present  conditions  demand  that  this  policy  be  changed  in 
order  to  avoid  a  serious  shortage  of  such  material.  The 
term  "waste"  should  be  confined  to  stock  used  for  wiping. 
The  mixtures  used  for  packing  boxes  should  be  referred  to  as 
"journal  box  packing."  The  improper  use  of  the  term 
"waste"  is  largely  resjionsible  for  the  lack  of  care  in 
handling  this  material,  which  is  generally  regarded  as  a 
waste  product.  All  roads  .should  issue  definite  instructions 
to  the  mechanical  department  employees  as  to  the  methods  of 
packing  journal  boxes  and  reclaiming  packing. 


MAINTENANCE  OF  AIR  BRAKES 

The  regional  directors  are  now  giving  special  attention  to 
the  proper  maintenance  of  air  brakes  and  are  addressing 
letters  to  their  federal  and  general  managers  as  follows: 

The  proper  maintenance  of  air  lirakes  on  all  classes  of  equip- 
ment is  an  important  matter  from  many  points  of  view  and  is  a 
subject  that  is  not  given  the  careful  attention  it  should  be  given. 
In  addition  to  the  impossibility  of  properly  handling  and  con- 
trolling trains  with  poorly  maintained  brakes  and  leaky  pipes, 
hose  and  other  a])paratus,  fuel  losses  from  these  causes  are 
startling.  It  is  estiinated  that  there  is  a  waste  of  more  than 
6,000.000  tons  of  coal  annually  due  to  train  pipe  and  other  air 
leakage.  The  shortage  of  coal  makes  it  necessary  now,  more 
than  ever  liefore,  to  bring  about  greater  efficiency.  The  proper 
maintenance  of  air  brake  equipment  will  not  only  contribute  to 
a  large  e.xtent  in  fuel  saving,  but  will  also  reduce  maintenance 
costs  and  improve  your   train  operation. 

The  following  should  be  rigidly  enforced : 

Ample  time  allowed  for  inspection  of  air  brakes. 

-All  leaks  and  defects  properly  repaired. 

Air  l)rakes  should  be  thoroughly  gone  over,  cleaned  and  tested 
on  all  cars  on  shop  or  repair  tracks  and  all  leaks  eliminated. 

Train  pipes,  cylinders  and  all  parts  should  be  securely  clamped. 
This  is  a  matter  that  is  given  little  attention. 

Careful  inspection  of  hose  should  be  made  to  detect  porous 
hose  and  to  see  that  hose  fittings  are  securely  clamped.  Poorly 
clamped  fittings  often  result  in  hose  being  blown  off,  resulting  in 
wrecks  or  serious  damage  to  equipment. 

Wherever  possible  train  yards  and  shop  tracks  should  be 
equipped  with  yard  testing  plants  to  enable  inspectors  to  test 
cars   and   trains   standing   in   the  yards   and   make   repairs   often 
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before  trains  are  made  up,  resulting  in  reducing  of  terminal  de- 
lays and  overtime. 

The  leakage  on  outbound  trains  after  a  service  reduction  of 
15  lb.  has  been  made  and  valve  placed  on  lap,  should  not  exceed 
S  lb.  per  minute.  If  leakage  exceeds  that  amount  the  trouble 
should  be  corrected. 

M.  C.  B.  Rules  covering  the  inspection  and  maintenance  of 
air  brakes  should  be  rigidly  enforced. 


HEAVY  FREIGHT  GARS  FOR  A  NARROW 
GAGE  RAILWAY  IN  INDIA 

BY  FREDERICK  C.  COLEMAN 

By  far  the  most  interesting  of  all  the  mountain  rail\vay.s 
in  India,  or  perhap.^s  in  the  Far  East,  is  the  2  ft.  6  in.  gage 
line  connecting  Simla,  the  summer  capital  of  India  and  the 
Punjaub  and  the  headquarters  of  the  Indian  Army  all  the 


footed  steel  rails,  with  spikes  and  l>earing  jilates  on  wooden 
deodar  ties,  but  more  than  half  of  these  have  now  Ijeen 
replaced  on  renewal  by  60  lb.  rails.  The  line  is  ballasted 
with  stone,  and  it  is  fenced  only  along  the  Kalka  camping 
ground  and  through  the  outskirts  of  the  town  of  Kalka. 

Most  of  the  curves  are  compound,  the  limiting  radius  Ijeing 
120  ft.  and  the  ruling  grade  is  3  jjer  cent,  not  comj)ensated 
for  curxature.  Upon  leaving  the  Kalka  junction,  where  the 
broad-gage  trains  stop,  the  line  almost  immediately  com- 
mences to  ascend  the  spurs  of  the  mountains,  taking  turns 
continuou.<ly  until  Simla  is  reached.  The  spurs  are  generally 
of  a  favorable  character  and  they  are  taken  advantage  of 
when  they  lie  in  the  right  direction,  but.  where  they  do  not, 
tunneling  has  been  resorted  to.  The  ridges  are  connected  by 
"saddles"  of  varying  heights,  not  always  progressive  in  favor 
of  the  ascent,  so  that  the  line,  having  surmounted  a  ridge,  has 


Narrow  Gage  Gondola  Car  of  the  Sheffield -Twinberrow  Type  for  the  Kalka-Simla   Railway,   India 

year  round,  with  Kalka,  and  there  forming  a  connection  with      .-iometimes  to  descend.     However,  as  the  mountains  rise,  so 


the  East  Indian  Railway  system. 

Simla,  situated  among  the  foot-hills  of  the  Himalayas  at  an 
altitude  of  7,116  ft.,  relied,  until  November.  1903,  u]>on 
"tongas,"  or  countr}'  carts,  for  its  communication  with  the 
outer   world.      The   railwav   was   commenced    in    1899    and 


do  the  majority  of  the  "saddles."  In  spanning  mountain 
gorges  and  ravines,  girder  viaducts  are  not  usually  employed. 
I)ut  masonr}-  structures  called  "galleries."  These  resemble 
Roman  aqueducts,  and  they  consist  of  tiers  of  arches  rising 
one  alx)ve  the  other  until  the  rail  level  is  reached.   They  are 


Box  Car  with  Sheffield-Twinberrow  Underframe  and  Trucks  for  the  Kalka-Simla  Railway 

opened  for  traffic  in  1903,  and  since  January-  1,  1907,  it  has  generally  on  a  curve,  and  the  curvature  is  formed  by  making 
been  worked  by  the  Indian  North  Western  State  Railway  the  piers  wedge-shajjed.  The  retaining  walls  are  made  of  dry 
administration.  It  has  a  total  length  of  60  miles  of  single  stone,  hand  set,  of  10  ft.  to  IS  ft.  in  width,  and  bands  of 
track  throughout.    The  permanent  way  consists  of  41  lb.  flat- masonry  2   feet  wide  are  introduced  at  inten'als  of  about 
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5  feet,  according  to  circumstances.  There  are  no  fewer  than 
21  stations,  and  the  railway  carries  about  150,000  passengers 
and  62,000  tons  of  goods  each  year. 

In  order  to  provide  facilities  for  the  increasing  traffic,  addi- 
tional locomotives  of  a  more  powerful  type  have  recently  been 
introduced,  the  passenger  vehicles  have  been  re-designed,  and 
all-steel  coaches  have  largely  been  adopted. 

Simultaneously,  a  considerable  number  of  all-steel  high- 
capacity  freight  cars,  both  open  and  covered,  have  been  im- 
ported from  England.  Among  these  are  50  cars  of  the  Shef- 
field-Twinberrovv  pattern,  built  by  the  Leeds  Forge  Company, 
Limited,  of  Leeds,  England,  from  the  designs  of  George  H. 
Sheffield,  of  Victoria  street,  Westminster.  They  are  of  two 
standard  types,  open  and  covered,  of  42,560  lb.  and  39,200 
lb.  rated  capacity,  respectively. 

The  following  is  a  table  of  the  leading  dimensions  of  the 
open  cars: 

Length  inside  and  over  end  sills 30  ft. 

Length  over  buffers  and  couplers 33  ft. 

Height  inside   3  ft.  6  in. 

Width  inside    7  ft. 

Width  overall 7  ft.  SV*   in. 

Centers    of    trucks 20  ft. 

Whcclbase  of  trucks 4  ft.  3  in. 

Diameter  of  wheels  on  tread 10  ft.  8  in. 

Size  of  journals 7  in.  by  3Vi   in. 

Centers  of  journnls 3   ft.   9J^  in. 

Tare  weight  complete,  including  vacuum  lirake  equipment. .  .14,000  lb. 

The  over  all  dimensions,  with  the  exception  of  the  height, 
are  similar  in  both  types  of  cars  and,  with  the  single  excep- 
tion of  pressed  steel  end  sills  and  end  longitudinals,  only  three 
standard  British  steel  sections  are  employed  in  the  structures. 
Cast  steel  wheels  are  employed,  and  these  were  pressed  on 
the  axles  under  a  pressure  of  40  tons,  the  bosses  of  the  wheels 


tached  to  and  between  the  bogie  transoms  or  bolsters?!  The 
upper,  or  loose,  portions  of  the  boxes  are  provided  with  large 
rubbing  surfaces,  which  have  a  sliding  contact,  with  corre- 
sponding rubbing  pieces  upon  the  car  main  transoms.  Al- 
though tilting  action  alone  is  allowed  for  the  extent  of  the 
clearance  between  the  center  pins  and  pivot  casting,  and  the 
spring  boxes  and  the  side  checks  on  the  bolster  frames  of  the 
trucks,  there  is  ample  provision  for  lateral  and  end  movement 
to  suit  inequalities  in  the  rails  or  super-elevation. 

A  distinct  advantage  in  dispensing  with  the  customary 
swing  bolster  is  the  fact  that  there  is  no  vertical  movement 
of  the  brake  shoes,  whether  the  car  be  empty  or  loaded.  A 
uniform  wear  of  the  brake  shoes  is  thus  ensured  and  there 
is  the  same  range  of  brake  levers  under  either  empty  or  loaded 
conditions.  The  weight  of  these  trucks,  complete,  is  2,556 
lb.  Some  of  the  covered  cars  are  provided  with  an  additional 
pair  of  doors  at  the  top  in  the  centre,  as  shown  in  one  of  the 
illustrations,  and  the  tare  weight  of  the  cars  is  increased  to 
15,340  1b. 

Several  of  the  open  and  covered  cars  recently  supplied  for 
use  on  the  Kalka-Simla  Railway  are  fitted  with  an  arch  bar 
truck.  The  general  dimensions  of  these  cars  and  the  struc- 
tural details  are  similar  to  those  already  described,  except  that 
the  weight  of  the  truck  is  3,192  lb.,  which  increases  the  tare 
weight  of  the  cars  to  15,120  lb.  and  16,910  lb.,  respectively, 
as  against  14,000  lb.  and  15,340  lb.,  the  tare  weights  of  the 
open  and  covered  cars  fitted  with  the  Sheffield-Twinberrow 
truck. 


U.SAR/^y 


Truck  of  the  Sheffield-Twinberrow  Type   Used    Under  Some  of  the 
Kalka-Simla   Freight  Cars 

being  keyed  to  the  axle  seats.  The  journal  boxes  are  also 
of  cast  steel  and  are  fitted  with  loose  key  plates  and  are  de- 
signed to  permit  of  oil  lubrication,  either  by  means  of  adjust- 
able pads  or  waste  packing.  The  tare  weight  of  the  covered 
car  is  15,350  lb.  A  number  of  the  covered  cars  are  fitted 
with  water  tanks,  each  of  115  cu.  ft.  capacity.  The  weight 
of  the  empty  tanks  and  fittings  is  1,456  lb.  The  trucks,  un- 
derframes  and  general  dimensions  of  the  covered  cars  are 
identical  with  the  open  cars,  but  an  additional  standard  Brit- 
ish section  is  employed  for  the  longitudinals  and  the  trans- 
verse bracing  of  the  plates  and  of  the  roof. 

One  of  the  photographs  shows  the  Sheffield-Twinberrow 
patent  truck.  The  salient  feature  of  this  design  of  truck  is 
that  the  weight  of  the  car  is  not  carried  on  the  centre,  but  is 
distributed  through  groups  of  coil  springs  at  a  transverse  dis- 
tance of  aJjout  16  in.  from  each  side  of  the  centre.  The  bend- 
ing moments  upon  the  main  transoms  are  thus  considerably 
reduced,  and  the  effect  is  to  add  materially  to  the  reduction 
in  weight  of  the  structure.  The  springs  are  compounded 
to  act  efficiently  when  the  car  is  either  loaded  or  empty. 
They  rest  in  cast  steel  boxes,  the  lower  parts  of  which  are  at- 
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RECLAIMING  TOP  HEADS  OF   WESTING- 
HOUSE  9  1-2  IN.  AIR  COMPRESSORS 

BY  J.  H.  HAHN 
Ataiitant  Roundhouse  Foreman,  Norfolk  A  Western,  Bluefield,  W.  Va. 

Some  trouble  is  experienced  with  the  Westinghouse  9  3^2 -in. 
air  compressors  on  account  of  the  threads  in  the  reversing 
valve  chamber  stripping.  This  often  makes  it  necessary  to 
replace  these  heads.  It  is  an  expensive  practice  to  scrap  the 
heads  on  account  of  this  defect,  especially  under  present 
conditions,  and  the  sketch  shows  a  special  chuck  or  jig 
which  was  designed  by  H.  B.  Stratton,  a  machinist  in  the 
Bluefield  shops,  for  holding  the  heads  while  boring  out  the 
reversing  valve  bush  chamber  for  the  bushing  used  in  re- 
claiming the  heads. 

The  jig  is  forged  out  of  wrought  iron  in  one  piece  and 
finished  all  over.  After  it  has  been  threaded  to  fit  the  lathe 
spindle,  and  faced  off,  it  is  advisable  to  finish  it  on  the 
spindle  of  the  lathe  on  which  it  is  to  be  used.  Four  holes 
Are  drilled  to  receive  ^-in.  machined  bolts  which  are  used 


the  ports,  always  re-drill  the  ports  with  the  proper  size  drills 
and  test  the  heads  after  they  have  been  assembled.  The 
bushings  should  be  applied  reasonably  tight,  after  which 
they  are  faced  off  to  give  the  reversing  valve  bush  chamber 
the  proper  depth.  Heads  repaired  in  this  manner  will  give 
excellent  service  and  there  is  reduced  chance  of  the  threads 
stripping. 
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Jig  for  Boring  out  the  Reversing  Valve  Bushing  on  91/2-ln. 
Compressor  Head 

io  bolt  the  head  on  the  jig.     Only  one  bolt  is  shown  in  the 
sketch. 

By  using  this  device  it  is  not  necessar>'  to  set  up  the  heads. 
The  jig  is  threaded  to  screw  on  to  the  lathe  spindle  and  the 
heads  bolted  to  the  jig  as  shown  in  the  sketch.     As  the  re- 
versing valve  chamber  is  in  the  center  of  the  head,  no  ad- 
justing is  required.     This  method  shortens  the  operation  of 
boring  and  threading  the  chambers  to  receive  the  bushing. 
The  bushings  used  are  of  the  usual  design  made  of  wrought 
iron,  threaded  on  the  outside  10  threads  per  inch  and  on  the 
inside  to  receive  the  reversing  valve  chamber  cap.     The 
bushings  may  be  made  on  a  turret  lathe  in  quantity  and 
carried  in  stock.     It  is  imperative  that  all  original  dimen- 
rsions  be  maintained  in  making  repairs  to  the  top  heads,  and 
lif  necessary  to  apply  a  bushing  that  extends  below  any  of 


OXYACETYLENE  AND  ELECTRIC 
WELDING* 

BY  A.  F.  DYER 
General  Foreman,  Welding  Department,  Grand  Trunk,  Montreal 

With  the  present  price  of  material,  scarcity  of  labor  and 
difficulty  of  obtaining  steel  and  iron,  welding  and  cutting  by 
both  the  electric  and  oxy-acetylene  processes  has  proved 
to  be  a  great  help  and  an  almost  indispensable  factor  in  rail- 
road repair  shops. 

Seven  years  ago  the  Grand  Trunk  employed  one  man  as 
an  acetylene  welder  and  owing  to  failures  through  his  lack 
of  experience,  the  process  was  nearly  condemned,  but  as  we 
gathered  experience  both  gas  and  electric  welding  devel(^Ded, 
so  that  now  instead  of  one  man  we  employ  eighteen  and 
often  work  them  overtime. 

The  low  pressure  acetylene  gas  system  is  used  and  the 
whole  shops  are  piped  for  the  acetylene,  every  other  repair 
pit  having  a  drop  connection.  In  roundhouses  we  use  Prest- 
O-Lite  dissolved  acetylene  in  cylinders  which  saves  the  ex- 
pense of  a  generator  and  piping  where  the  process  is  only  in 
use  occasionally. 

There  are  many  kinds  of  electric  welding  outfits  on  the 
market.  Our  new  equipment  using  alternating  current  in- 
stead of  direct  current,  weighs  only  150  lb.,  gives  from  20 
to  200  amperes,  and  is  about  50  per  cent  cheaper  than  any 
d.c.  machines.  The  outfit  consists  of  two  generators  each 
operating  four  welding  circuits.  A  panel  control  allows  each 
man  to  change  current  independent  of  the  other  welders. 

Both  of  these  methods  of  welding  have  proved  themselves 
fit  to  be  ranked  amongst  the  greatest  time  and  labor  savers 
introduced  on  the  railroads  for  a  long  period.  For  instance, 
not  long  ago  a  locomotive  with  a  broken  frame  would  be 
held  in  the  shops  for  several  days  as  it  would  take  some  time 
for  removing  the  frame,  and  having  it  welded  in  the  smith 
shop,  then  machined  and  replaced.  Now  a  frame  4  in.  by 
5  in.  can  be  cut  and  welded  in  less  than  14  hours.  Frames, 
when  worn  by  brake  gear  and  stays,  are  built  up  and  worn 
holes  are  plugged  and  welded  instead  of  reaming  them  out 
to  a  larger  size  and  thereby  weakening  the  frame. 

The  present  price  of  tool  steel  demands  that  none  shall 
be  wasted,  therefore  we  use  it  down  to  the  last  inch  by  weld- 
ing it  to  tire  steel.  Twist  drills,  taps  and  reamers  when 
broken  near  the  socket  end  are  welded  and  put  into  use  again. 
For  this  purpose  we  use  either  the  electric  or  gas  process, 
but  in  both  cases  we  use  vanadium  steel  filling  rods,  as  we 
find  this  gives  the  best  results.     Spokes  of  driving  wheds 

•Abstract   of  a   paper   presented   before   the   Canadian   Railway    Club.    De- 
cember  11,  1917. 
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are  welded  and   flat  spots  on  tires  have  been   successfully 
welded  when  it  was  necessary  to  do  so. 

Up  to  the  present  time  we  have  not  had  much  success 
welding  cast  iron  with  the  iron  electrode  although  with  the 
carbon  a  fair  job  can  be  done,  but  the  gas  is  unquestionably 
the  best  for  any  of  this  work.  We  have  successfully  welded 
with  o.xy-acetylene,  steam  shovel  engine  frames  and  cylin- 
ders by  welding  in  patches  of  cast  iron  where  worn  or  broken. 
When  our  contract  for  shells  was  completed  and  the  lathes 
that  were  used  for  this  {)urpo.se  were  being  overhauled,  it 
was  found  that  most  of  the  \'-slide  beds  were  worn  In'  the 
tool  carriers.  These  were  built  up  by  the  oxy-acetylene  pro- 
cess, which  saved  machining  the  beds  down  as  much  as  V^-in. 
in  some  cases. 

In  regard  to  boiler  work,  most  of  the  welding  is  done  with 
the  iron  electrode  using  a  mild  steel  or  Swedish  iron  as  a 
filler.  It  is  found  that  the  electric  pr(Ke."^s  localizes  the  heat 
more  than  the  gas,  though  it  is  the  writer's  opinion  that  the 
gas  makes  a  closer  and  neater  weld,  as  all  welds  made  by 
the  electrode  are  more  or  less  j)orous  unless  they  are  ham- 
mered. When  patching  a  fireI)ox  it  is  better  whenever  pos- 
sible to  apply  quarter  or  half  side  sheets  in  order  to  get  the 
weld  out  of  the  fire.  However  well  a  patch  is  welded,  it 
generally  gives  out  in  from  twelve  to  eighteen  months*  service, 
and  the  same  applies  to  cracks,  whereas  the  quarter  or  half 
side  sheets  should  last  as  long  as  the  firebox. 

When  a  nest  of  small  cracks  is  found  round  the  staxlwlts, 
the  bolts  are  removed  and  the  holes  countersunk  and  welded. 
This  method  has  been  found  to  be  very  successful.  Corner 
pat^rhes  are  welded  by  running  the  patch  into  the  tube  or 
back  sheets,  as  the  case  may  be,  at  the  same  time  removing 
the  flanges.  If  it  is  decided  to  do  away  with  a  number  of 
tubes,  plugs  are  welded  in  the  holes.  The  holes  are  counter- 
sunk and  the  plugs  are  punched  by  a  countersunk  die  which 
gives  them  the  proper  lievel  for  welding. 

Superheater  flues  are  being  successfully  welded  to  the  tube 
sheet.  The  operators  I  am  connected  with  prefer  to  have  the 
flues  belled  and  water  in  the  boiler.  This  keeps  the  tube 
sheet  from  heating,  especially  around  the  smaller  tubes.  The 
tubes  are  set  in  with  copper  ferrules  set  back  1/32  in.  and  the 
flues  are  belled  out  3/16  in.  to  7/32  in.;  the  small  tubes, 
3/16  in.  The  sheet  is  roughened  all  around  the  tubes  and 
flues,  and  the  oil  is  then  burnt  off  with  the  oxy-acetylene 
flame  and  tubes  and  flues  welded  in  with  electrode,  using 
%  in.  mild  steel  or  Swedish  iron.  The  latter  is  preferred 
if  calking  is  needed. 

A  sample  of  an  average  day's  work  is  as  follows,  for  a 
gang  of  12  men: — 

14  rivet  holes  in  smoke-box  and  4  peg  holes  in  foundation  ring. 
10  tiil^e   holes  in   upper  portion  of  firebox   tube   sheet. 

2  air  pipes  which  were  worn  through. 

In    the    tori    room: 

1   ratchet    for   jack    (2    teeth   replaced). 

1   gear    spindle    built    up. 

1  chuck   screw,   key   end  built   up. 

1  borirg   shaft   built    up    from   2'/2    in.    to   2%    in. 

2  tool    holders,    rebuilt. 

1  air  hammer   handle  repaired. 
6  teeth   in  lathe   gear,  built  in. 

1  erne,  small   end   tilled  up  solid. 

2  Ui    in.  holes  in  top   rail  of  frame   filled  up. 

4  cracks   18  in;  long  in   right  side  sheet  welded. 
14  bottom   tub?  holes   welded  up. 
2  washout  plug  holes  built  up  for  re-tapping  in  round  head. 
Cut   out    frame   for    welding   and    started   welding   same. 
Welded   bushes  in   pony   truck   stays. 
Cut  out  3  sets  of  boiler  tubes. 
Cut   out    one    set   of   superheater    flues. 
ISuiid  up  calking  edge  of  first  hole. 
Heated    corners   of    tube    sheet    for    closing. 
Welded    broken    superheater   damper    bracket. 
Built  up  reversing  lever  where  worn. 
Ruilt   up   2   side   rods   where   worn. 
Cut  out  48  fltxibie   staybolts  in  firebox. 
Welded   2   cracks   in   throat   sheet. 
1    broken  flange   of  air  brake   cylinder. 

In  addition  to  this  list  two  men  are  engaged  continuously 
on  cutting  around  the  shops. 


For  cutting  steel  and  wrought  iron  the  oxy-acetylene  pro- 
cess has  practically  no  competitor,  it  being  impossible  with 
the  carbon  point  to  cut  as  fast  or  as  fine  and  neatly  as  with 
the  gas  torch.  For  scrapping  fireboxes  and  frames,  the  car- 
bon point  is  cheaper  to  use  if  time  is  no  object  and  labor  is 
cheap. 

The  foregoing  examples  illustrate  only  a  very  small  frac- 
tion of  the  uses  to  which  the  two  methods  of  welding  and 
cutting  are  being  put  in  locomotive  repair  and  machine  shops, 
and  fresh  uses  are  being  found  for  it  ever\-  day.  No  round- 
liouse  should  Ix"  without  an  oxy-acetylene  outfit,  both  for 
repair  work  and  as  a  part  of  the  wrecking  outfit,  and  all  large 
roundhouses  should  have  both  processes,  as  they  would  pay 
for  themselves  over  and  over  again. 

In  concluding,  I  would  state  that  though  there  are  many 
different  opinions  as  to  which  is  the  best  proce.ss,  no  shop  is 
complete  unless  it  has  both  ecjuipments,  although  the  gas  lias 
really  the  widest  range. 

Welding  should  not  be  treated  as  a  side  line  of  the  ma- 
chinists' or  boilermakers'  business,  but  should  be  treated  as 
a  trade  in  itself,  as  it  really  is,  for  it  needs  the  entire  con- 
centration of  a  man's  mind,  careful  study,  plenty  of  practice 
and  a  conscientious  man  to  make  a  welder. 

Wherever  possible  a  separate  building  or  suitable  space 
sliould  be  provided  for  bench  work,  and  should  be  equipped 
with  a  suitable  furnace  for  heating  and  annealing  castings. 
Tliere  should  also  l^e  plenty  of  floor  room  for  charcoal  fires 
for  preheating  cast  iron  jobs  before  welding. 

DISCUSSION 

The  extreme  value  of  both  welding  processes  was  admitted 
In-  all,  but  there  was  a  decided  difference  of  opinion  as  to 
the  detailed  performance  of  the  work.  In  fact,  most  of  the  dis- 
cussion hinged  on  the  relative  value  of  lap  and  butt  welds 
in  firebox  construction. 

It  was  generally  admitted  that  complete  fireboxes  could  be 
welded  In-  either  the  acetylene  or  the  electric  process,  and  A. 
M.  Barry,  of  the  St.  Lawrence  Welding  Company,  claimed 
that  a  .'iafe  joint  could  be  secured  only  by  the  use  of  the  lap 
weld.  He  claimed  for  the  lap  weld  a  high  factor  of  safety, 
increased  stiffness,  double  strength  and  added  safety,  due  to 
staybolts. 

The  majority  of  railroad  men,  however,  favored  butt  welds 
because  of  uniformity  in  metal  thickness,  more  flexibility  to 
prevent  staybolt  breakage,  and  less  chance  of  defective  welds 
due  to  surface  scale.  With  either  process,  however,  attention 
was  called  to  the  absolute  necessity  of  having  careful  and 
experienced  welders  and  the  need  for  training  such  men.  It 
was  also  recommended  that  welds  be  hammered  as  they  are 
built  up. 

The  possibility  of  increased  tube  mileage  due  to  welding 
was  discussed  and  generally  admitted,  and  Mr.  Barr\-  de- 
scribed the  application  of  welded  boiler  patches  with 
rounded  corners,  again  recommending  the  lap  weld.  In  re- 
spon.se  to  a  question  he  stated  that  in  his  experience  the 
welding  of  manganese  steel  was  not  successful. 


TIME  SAVED  BY  PAINT  SPRAYING 
MACHINES 

Some  interesting  figures  as  to  the  time  required  to  paint 
steel  hopper  cars  by  the  spraying  method  were  obtained  from 
the  Carolina,  Clinchfield  &  Ohio  at  Erwin,  Tenn.  By  the 
use  of  paint  spraying  machines  two  men  have  been  able  to 
paint  and  stencil  24  cars  in  10  hours.  Under  the  conditions 
prevailing  during  the  early  part  of  the  present  calendar  year, 
the  cost  of  labor  for  painting,  stenciling  and  light  weighing 
the  car  was  approximately  55  cents.  The  total  cost  for 
labor  and  material  for  painting  one  car  complete  was  about 
five  dollars. 


Support  the  Nation  to   Your   Utmost. 


Machining  Locomotive  Driving  Boxes 

An  Interesting  Outline  of  the  Work  as  Performed  at 
the  Sacramento,  Cal.,  Shops  of  the  Southern  Pacific 


w 


BY  FRANK  A.  STANLEY 

HILE    the    work    of    machining    locomotive    driving     are  well  illustrated  b}-  this  view.     The  driving  box  is  a  steel 
boxes    is   a   common    operation   in   ever\-    shop,   the     casting  and  is  machined  to  receive  a  brass  shell  2^  in.  thick. 


methods  followed  by  the  Southern  Pacific,  in  its 
Sacramento,  California,  shops  is  particularly  interesting  on 
account  of  the  machine  tools  used  in  the  work.     The  various 


Fig.  1 — Planing  Driving   Boxes  on  a  Draw  Cut  Shaper 

steps  in  the  performance  of  the  work  are  well  shown  in  the 
illustrations.  Fig.  1  shows  a  pair  of  9  in.  by  12  in.  driving 
boxes  set  up  in  the  chuck  on  a  Morton  draw  cut  shaper 


Fig.  2— Setting  Brass  in  Draw  Cut  Shaper  Fixture 


The  face  of  the  box  is  machined  for  a  babbit  lining  which 
when  finished  is  f^  in.  thick. 

Th<?  method  of  holding  the  l>oxe>  on  the  shaper  in  Fig.  1 
is  shown  sufficientb'  clear  in  the  illustration.  The  ty]>e  of 
machine  used  here  lends  itself  admirably  to  this  class  of 
work.  Its  ram  reaching  forward  through  the  casting  and 
cutting  on  the  return  stroke  permits  of  a  heavy  feed  and 
deep  cuts  without  chatter  and  the  springing  of  the  tool  away 
from  the  surface  of  the  work.  As  shown  here,  the  cutting 
tool  is  removing  the  metal  with  a  depth  of  cut  of  alx)ut 
Vy  in.  and  a  feed  of  3/32  to  ^  in.  per  stroke  of  ram.  which 
means  a  very  reasonable  length  of  time  for  completing  the 
semi-circular  seat  for  the  brass.  Running  say  at  15  com- 
plete forward  and  return  strokes  per  minute,  the  actual  rate 


Fig.    3 — Planing   tlie    Brass 

of  operation  under  a  3  to  1  ratio  for  the  noncutting  stroke 
would  work  out  at  25  feet  per  minute. 

PLANING    THE    BR.\SSES 

The  methods  followed  in  shaping  the  outside  of  the 
brasses  on  the  same  type  of  machine  is  illustrated  by  Figs. 
2  and  3.  Here  the  work  is  shown  mounted  between  fixtures 
on  a  rotary  clutch  which  turns  automatically,  the  amount 
of  the  desired  feed  upon  the  completion  of  each  stroke  of  the 
shaper  ram.  Fig.  2  shows  the  convenient  method  of  pick- 
ing up  the  work  with  the  sling  and  hoist  to  place  it  in  the 
fixture  and  the  other  photograph  represents  the  planing 
operation  nearing  completion.  The  shaper  is  operated  at 
the  rate  of  20  complete  strokes  a  minute  with  a  feed  of  3/16 
in.  and  a  depth  of  cut  ranging  from  54  to  ^  in.  So  the 
finishing  of  the  external  surface  requires  only  a  few  mo- 
ments and  the  setting  and  removal  of  the  work  causes  l)ut 
a  brief  delay  between  successive  brasses. 

A  homemade  press  is  used   for  forcing  the  brasses  into 


where  the  interior  of  the  jaws  are  planed  out  and  the  circular 

seat  planed  to  receive  the  brass.    The  proportions  of  the  work     their  boxes.     This  press  stands  near  the  boring  and  facing 
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are   weldal    and    Hat    ■•pit!-   im    tin-    liavc   lutii    -m » r-sfuUy  I'or  (Uttini^  >Uv\  and  wrouixlit  iron  tlu-  o\\ -atctylt'iu    \>ri}- 

\vfl<K(l  ulu'ii  it  ua>  niHr~>ar\  to  (l<» -ci.  1 1><  has  prac  ti<  alb/  no  lonipititor,   it    luini:   inipossihU    with 

rp   t<»   llu'    |)n-int    tiinr    \vr    liavr    not    liad    miu  li    ~U(  tr-s  tlir  larlion  |i<»int  to  rut  a>  fa.-t  or  a>  tnu-  and  matly  a-  witli 

wfldinii  ( a>t    iron   with   the   iron   lUtlrodc  aUlioiiLzh   with  the  thr  i,'a>  tori  h.      I'or  >•  rapping  t'lnlioxo  and   trann>.  tht   i  ar- 

(arlion  a   fair  jol>  ran  Ik-  donr.  hut  thi-  i^a:-  i-  un<|U(.-lionalil\  hun   point   i-  iluapir  to  u-i.-  if  tinir  i-  no  ohjut  and  lai'or  i- 

thi'  hfst   for  anv  of  thi>  work.     We  ha\f  -u<<r--fully  wthkd  i  heap, 

witli   o\y-anl\  h'nr.   >ti'ani   -hovil   (  nu'iiu'    frann-   .ind    <ylin-  Mn-  foniioini,'  (.'xanipK-  illu-tratr  onh    a  \try  >mari   irac- 

dcr-  h\   wcMini:  in  pat(  hi- of  (  a-t  iron  w  in  r»-  worn  tir  hrokrti.  li(,n   of    tin-  u-r-  to  whiih    llic   two  intthod-   of   wi-hlini:   and 

W  lull   our  (diitrait    lor   -htll-   wa~   i  oiii|ilit»  d   .md   the   hithi-  lUttinu  .irr  hiiiiL;  |iut  in  hw  oniotivt-  npair  and  niarhinc-  ^ilop-. 

that    wiic   u-fil    for   liii-   |iurpo-i'   were   hcinu   i.wrhauKd.    it  and  frc-h  u-c-  ari-  hi'ini:  found  for  it  i-\i.r\   (hiy.     \o  n.inid- 

\\a-   found  tlial   nio-l   of  tlu'   \    -lidc  hed-  wtri'  worn   liy  ihi-  hou-t'    -hould    Ik-   without    an    oxy-acftykiu-   outtlt.    h(.tii    for 

tool  (arricr-.       I  h< -r  wrrc  liuiil   up  li\    ihc  o\\ -;nrt\  it  lu-  pro-  npair  work  and  a-  a  part  of  thtwni  kiiiL:  ouilit.  and  all  larL'f 

ti'?iS,  wliiih  >a\rd  mat  hiniim  ihi    lud-  ilowii  a-  iiuii  li  a-    "s-in.  roundhou-i'-  -liouhl   havt-  hoth  pnuf--i-,  a-   ;lu\    would   pay 

tn  soiiu'  caM'-.  for  tluin-tlvi-  ovir  and  over  ai;ain. 

In  ni^anl  to  l.oiltr  wcjrk.  nm-i  tif  tin    wrhlinu  i-  doin    with  In  ( (.nrludinLT,    I    wouM   -late  tliat  tiiiar_'ii   tiurr  an    nianv 

ihi-    iron   rlc(lrodi    u-inir   a    mild    -let  I   or   Swcdi-h    iron    a-   a  diffrriiit  opinit  n-  a-  to  wiiiih   i-  tlu-  ln-t  pr<Hi--.  no  >liop  is 

rilKr.      It   1-  foinid  llial  ihr  ilnirit    prmi--  Imali/.r-  thi    !uat  >«.mplitr  uidr--  ii  lia-  hoth  niuipnunt-.  altlioui.'h  tht.-  l'..-  ha> 

nion-  ilian   tin-  ua-.  ihou^h   ii    i-  llu    writu-  opinion   that   tlu-  italh    tlu-  w  idi -t  ran^r. 

lia-    niakr-   a    i  loM-r    and    maUr    wild,    a-    all    wild-    made    \>\  W  riding;    -luuUI    iu:t    Ik-   tn-atrd    a-   a    ~idr    iiru-   of   tlu    nia- 

tlu'  i-ji-itrodr  ari-  mori-  or   1.---   porou-   unh---  ilu\    arc  ham-  «  liiiii-t>"  or  lioili-rinaki-r-"  hu-inr--,  hut   -luiuM   In-  tri-at;'!   a? 

nu-n-il.      W  lun   pan  liin^  a    firrl.o\    it    i-   lutlrr  wIu-nr\Tr  j>o--  a  tnnir  in   it.-rlf.  a>  it   n-ull\    i>.   for  it   ni(-d>  tlu-  i-ntin    <  on- 

-ihlf  to  a|>|iiy  tjuarlir  (jr  halt   -idr  -luit-   in  »;rdi-r  to  'jit  tiio  it-ntratioii  of  a  man-  iniiul.  <ariful  -tudy.  phiuv  of  |<r.;.ti.r 

wt'ld   out   of   thi    tirr.      Ilowtvtr    will    a    patch    i-    wi-ldtil.    it  aiul  a  <  on-i  icntiou-  man  to  niakt-  a  wi-ldi-r. 

m-norally  uivi-- out  in  from  twi  ha-  to  t  i^liiri  n  UKinth-'  -rrvii  r,  W  luiTVi-r   |)o>-iliK'   a    x-paratr   huildint,'   or   -uitahh-   -jiatt- 

aiul   llu-  -ami-   applii-   to  i  ra<  k-.   wlu-na-   llu    iiuarii-r  or  half  -lu.uld  he  providi-d   for  hriuh   wdrk,  and   -liould  Ik-  i-i|ui;  iprd 

.-idf  -lii-i-t-  -houM  la-t  a-  lom:  a-  tlu    firiliox.  with  a   -uitahli'   furiiaii'  for  lu-ating  an<l   aniK-alini;  *a>iinu<. 

W  lion  a  lU'-t  of  -mall  iraik-  i-  I'oinul  round  llu    -ia\ln;ll-.  I  lu-n-  -luailij  al-o  In-  pK-nty  of  l1oor  room  for  iharcoa;  I'lrt? 

thr  holt-  arc  rcniovid  and  tlu-  hoK-  rountrr-unk  and  wi-ldc<l.  for  pniuatini:  la-t  inm  joh-  hrfitn-  wilding'.                       =,       ■ 
Ihi-  nn-thod  ha-  lu-i-n   found  to  In    \iry  -uin---ful.      ( ■oriur 
pall  lu's   art"   wildid   l>\    runninir  the   patt  h    into  tlu    tuln-  or 

liack  slu't'ts.  as  tin-  la-i-  ma\    In-,  at  tin-  -ami-  tinn-  n-niovini:  I  hi-  i-\trrnu-  wihu-  of  hoth  wcldinL:  proi-os>e>  was  atin^ittcd 

the  tlaniii's.      If   it    i>  d«i  idrd   to  do  awa\    with   a   numhiT  of  h>    all,  hut   tlR-rc   was  a  (k-iided  diffi-nnif  i)f  opinion   a"-   to 

tuiir.-.  pUm>  an'  wi-hUd  in  tlu-  holi -.      llu   h(»U-  an-  rountLT-  tlu- dctaiktl  pirforniatuc  of  tlu-  work.    In  fait,  mo-t  of  tlu  di-- 

>uiik  and  the  phm>  an-  |iunihi'd  hy  a  lounti-r-unk  dii-  whirli  » u--ion  liinizi'd  on  tin-  nlativi'  \alui,'  of  hip  and  hutt  wild- 

ijivi'S  tlu-m  llu-  jtropi-r  lu-vrl   for  wi'ldinu.  '"    lirrhox  ron-trui  tion. 

SuiH-rlu-ati-r  lUu-  an-  hrin-:  -uin--fully  wildi-d  to  tlu-  tuhc  It  "a-  u'l-iurallx   admitti-d  that  roniplcti-  t"ini»o\c-  could  l.i 

sluvt.      llu-  opi-rator-  I  am  .omuitrd  with  pn-ti-r  to  have  tin-  Wi-ldi-d  hy  i-itlu-r  the  acetylene  or  the  electric  pnue-.-.  aiid  A. 

tlue-   helled   and   water   in   the  hoikr.       Thi-  keep-   the  tul.e  M-    liarry.  of  tiie  St.   Lawrence  Weldinu'  Conii-any.  ilaimed 

-heet  fntm  heatinu'.  e-pc»  ially  an»und  the  -mailer  tuhe>.     The  ^''^'t  ;'  -;i'*'  joint  could  he  -ecured  only  hy  the  use  of  the  lap 

tuhes  are  .-el  in  with  copper  ferrule-  -el  hack   1    .^2  in.  aiul  the  wild.      Hi-  clainu-il    for  the  lap   weld   a   hi<:li    fai  tor  of  >a:et\. 

tlues   are   helled    out     •;    lo    in.    to    7    .>J    in.;    the    -mall    tuhes.  iiurea-ed   -titliu'--.   douhk-  -trenL,'th   and   added   -afety,  due  to 

.^    1()   in.      The  sheet   i-  ntuudiened  all  around  the  tuhe-  and  >tavholt-.                                                                   .-i     .      •'-.."' 

tlues.   and   the  oil    is   then   hurnt  off   with   the  oxy-acetylene  I  lie  majority  of  railntad  men.  however,  favored  hutt  welds 

tlame   an<l    tuhes   and    tlues    wekled    in    with   eleitnxle.    u>in,iz  hecau-e  of  unifoniiity  in   nutal  thickiu— .  more  lle\ihilit\    to 

's   in.   mild  .«teel  or  .Swedish    iron.       The   latter   i-   preferred  prevent  -tavi.oit  hnakau'e.  and  k—  chance  of  defective  ueld< 

if  I  alkinu  i-  needed.  *'^'*'  '"  ^I'^faie  .-cale.     Witii  either  |tn)ie--.  however,  attention 

A   -ample  of  an   avera-je  dav'<   work   i-   a-    follow-,   for  a  ^'"'^  \''"*''   ^'^  »''*"  ;i''><>Iiite   nece>.-ity  of   havinu  larefu'.   and 

eaiiL!  of  12  men:  —  ix|ierieiued  welder-  ami  the  need  for  trainin.u  -uch  nun.    It 

/'   ■'  wa-  al-o  recommended   that   weld-   In-  hammered   a-  thc\    are 

]4   ini-t   liiilf*  111   -tii.'Ui  Imv  ;iii>l  4   |)i  v:  h"'U--  in    fainnlati"ii   r'lii:.  huilf   iiii 

la  t\\\c  liiilus  ill   iiti|.ir  |n>rli'in  •>(  lirilmx   tiil>c   »I'«-«-t.  '  '         ■■   ■]•            r    ■           '  '    't 

.'  .li.-  i.iifs  wiiiih  w  re  \v..r!i  iiiLumi,.  I  lie  po.->iliility  of  increased  tuhi-  mileaize  due  to  wiidinu' 

In   thf   I...1  T....m:  \\;,>   diMU— e(l    and    miuralh    admitted,    and    .Mr.    liarrv    de- 

1    r-ilrtu-t    tt-r   j.>-K    i:    1.«-tl'.    u-i'Iac.  .|i.  -i       I       .1                    i-       .-               V             i  i     i       i      -i                      .          '        ■   , 

I  i:r.-.r  -|.m.!lc  imilt   ii|..  -(ril.ed     tile     apphcatioii     (it      Welded     hoikr     patche,-     with 

I  clir.'k  M'-tw.  kiv.i-n.l  ivpilt  «i'.                  .  rounded   corner-,  auain  recoinmendim:  tlu-  lap  weld.      ]vi  re- 

riitirii  u   sli.ifi    liOtlt    nil   fr.iin   -'.•    in.   to   Sfg   in.'  ,     ,,         ,                ..      .;    .      i          .    .     i    .i     .     -        i  •                    •                i 

ri..,.i  t,,.i.t,-rs.rii,„itt.  -I.oiiM-    to   a    (|Ue-tion    he    -tated   that    m    hi-    experu-n. '    the 

1  .Tir  li.-miiiitr  li,-»n.ili;  rV|u-iit'i-.l.  weldilli;  of  manualie-e   >teel   wa-   not   >U(ie--ful. 

6   lilt  It   ill   l.-itl'«-    i;i-:ir,   tmilt   in.  »    _.„ ' 

!    !-•  no,  .-'m;ill.  t-i><i   lillol  uii  si»li<l.  

I    ;•  in.  ti'i'lt-.-  ill   t<.|'   r.-iil   III"   Ji.-iTiu    lilK  •!  ii). 

u  wu^i  ''ir, 'rr  tuiS\:;'' '''-'  ^^'•'''•'•.-  .   .          .  'HMH  saved  BV  paint  SPRA^-ING 

J  w.i-ilioiu  i.luu  hot,.-  Imilt  11)1  I'lir  n-t.iiiiiijf  hi  r..tniil  lua<t.  MACHINES 
('lit    t.iit    iraiuc-    iVir    «(MiiiK    ;iii<l    -tarti'l    «rl'liiitf    satnr. 

^■''!:,;!  ^T'IS.:?  Se  n:;l":'^^-  ^;";^<'   i'>tere-tin.r   t^ure-  a-   to  the  time  n-.,uin-d   to  p..int 

tut  i.'.i'  .I'.;  sti  nt  siii.i-rli.aiir  i1\t. -.  -Uil  hopper  car-  hy  the  -|(ra\iiiL'  method  were  ohtained  from 

itiir!,!  n:- v-;.iUiiii:A--ivv  ..I  MrM  1...1.-.  ,1,^.  Carolina,  (■linchfield  iv;  Ohio  at    l-'.rwin,    IVnn       h\   the 

lli-au.-a    o.'iurs   1. 1    filH-    stit-i-t    i-t   cIc..iii«.  .                                                                                   i              ,                 .•, 

W.M.rt.  l-i-.-Wii   siiii-'lK--mr  .bmiar   l.ra.krt.  u-e  ot    paiiit   -praMlii,'  macliilie-   two  men   have  heen   at-le   to 

liuiit  ii|'  r.Misiun  icvir  wiu-n  w.iri).  p-iint  and  -teiicil  24  car-  in  10  hours.     I'lukr  the  condition- 

!■:;', :y^;  t'vi.r':t:"J;:;h:  ;;:";;rii,ox.  Pr  -vailint:  during  the  early  pan  ..f  the  pn-em  I  alendar  vear, 

Wci.ic.l  J  cracks  in  tiir-.at  >iu-it.  tile  cost  of  lahor  for  paiiitiiiL:,  -teiuilinL:  and  light  weit'liinu' 

1  !,n.krn  nan«e  of  air  i.rake  oii.-.kr.  j,^^.   ^..^^    ^^..^^    a|)|.ntximately    55    ceMts.       The   total    cost    for 

In  addition  to  this  list  two  men  are  engaged  continuou-lv  lahor  and  material  for  painting  one  car  lomplete  \va.«  about 


on  cutting  aroun<l  the  shops.  ti^i'  d()llar>. 

Support    th**    .Nation    to    ^  our    I  tmot^t. 


Machixing  Locomotive  Drin'ing  Boxes 


'■'■•  An  Interesting  Outline  of  the  Work  as  Performed  at 
the  Sacramento,  Cal.,  Shops  of  the  Southern  Pacific 

in     FRANK   A.  STANLI-V 


<;M,moii\i-    <ln\iii-      .,ri   u.jl  illuMr;tii<l  l.\   tiii>  virw.     Hi,-  drivini:  I,o.\  i«  ..  -u-fl 
-    a    (.iinm.,11    ..[Kratinn    m    ,\vr\    .li..|..    tli.-     ,  j.^inL' aii(l  i^  m:u  liii'u.l  to  mviw  a  l.ra- vlull  _"  .:  in.  tiii.  k. 


WHII.I!    llif    wnrk    of    iiia(  liiiiiii". 

inctlH;(l>    foll.mv.l    l.y    tlu     S.,utlurn    I';m  iiu  .  'in    it-       I  ]!,■  f^.  r  \,f  :I,/|,cx 'i>' madiim.r^^r' a  1  JXit  linin^^^ 
Sa(rann■IU(^   (  alifoniia.   -hep-    i-   ).arli(  ularly    iiutn -liiiu   «<ii      v.li.ii   fMii-lnd   i>    's   in.  lhi<  k. 

a.r<.unt  of  tlu-  inadiin     I. .I-  u-r.l  in  tlir  work.      Ilh-  vari.,u^  ;n,.,  „K-t]„..l  of  b^Mi'iiLr  tl.r'j.oxr-  on  tin-  -lia|..,r  ii.   l:-.    1 

i*'-iii)\\ii   -iuVk  ini;l;    <  Icar  in  tin-   illu-trafioii.      Tiu    tvj-i.  lit 

niidiin.     u-(<i    lure    It  n«l-    it-<  if   a<iniiralil\    to   tin-   « la*-  irf 

\ork.       Ii-    r.ini    rrailiiiisi    foruanl    tlirouuii    tlir   <  a-tiiiir  ^;in«l 

uuin!,'   on    ilu-    riiurn    -troki-   |Mrinil^   of  a    luaw     fit-«i    ami 

Iccp  I  ut-  uitlidut  I  liattiT  ami  lli<    ri)riiiiriuiZ  <if  llu   t<i  1  a\va\- 

fn  in  llu-  -urfati-  of  tin-  \\u,rk.     A-  -Iiown  lu-n-.  tlu   tuttiiii! 

t<K)l    i-    Rinovini:    tin    nutal    uiili    a    (li|>tli    of   i  ui    of   aUuit 

.'  in.  an<l  a  fii<l  of  .>   M  to   '  ,v   in.  |Kr  -tfokr  of  ram.  \\lii<li 

nuan-  a   \(r\    ria-onaltK-  tciiixtli  <f  tinu-  f<»r  («tmjrlitini:  thi- 

-cnn'-i  in  ular   -» at    for  tlit-   l<ra--.      KuniiiiiL'   -«>    ;tt    1.^    i<«n>- 

|iKtr  toruanl  ami   nturn  -tn.ki-  i.  r  iiiinuit  .  tl;«    .n  tijul  rai<- 


Fig.   1 — Planing    Driving    Boxes  on   a    Draw   Cut   Shaper 

-i<.j)>  in  the-  |>(.'rforniann-  of  tin-  work  arc  \\\\\  >h()\\  n  in  tlii 
illustrations.  Eiii.  1  -how-  a  pair  of  •'  in.  liv  12  in.  ilrixiiii: 
l»o.\L-s  M't   lip   in   thr  ihiuk   on   a    .Morton   draw   aw   -hap.r 


Fig.    3 — Planing    the    Brass 

of  opi-ratioii   uiuKr  a   .>   to   1    ratio  for  thi.-  noiuuttini.'  -Tr.>ki 
would  work  out  at  J.>   fi-rt  per  ininutr. 

■-■     I'l  AMNo    ini    nkA^>^l:> 

llu-    nu-ili(;d-     f(-llowfd     in     -liajiinL;    tlu-    oul-i<U-    of    ih> 
l.ra— I-   oil    tlu-   -anil    txpr  of   nia»  liiiu-    i-    ijlu^tratrd    i.v   Mi;-. 
-  and    >.      Ht-r<.'  tlu-  work  i-  -hown  ni(»unt<.-<l  ln-twivii  f'lxturt- 
on    a    rotary  *  lut(  h    whi.  h    turn-   aut<;inati(  ally,   tlu    atr.<mnt 
oi  tlu  di-in-d  fii-d  u|m;ii  the  tompK-tion  ui  rai  ii  -tmki  of  tlu 
-ha|i«.r  raJn.      I- it:.   2  -how-  the  icnwnii-nt  imtluxi  <.f  pitk 
inu  up  tlu-  work  with  tlu-  slinu  and  lioi-t  to  plan-  it  in  tlu 
n.Muri-    and    tlu-    otlur    photouraph    npn-M-nt-    tlu     planni-j 
opi-ration    niarin.i,'   (ompK-tion.       llu-    -liajn-r    i>   o|Hrat»d    at 
tlu-  rati-  of  20  rompk-tc  >troki->  a  minute  with  a  iv(^i{  of   ^    lo 
in.   and   a  di-pth  of  tut   ramzini:  from    '4   to  -^s   in.      So  tlu 
Iini-hini:   of    tlu-   f\i<.-rnal    >urfaic    ro<|uiri>    only    a    iVu    na.- 
imnt-  and  tlu-  setiini:  and  removal  of  tlie  work  cau-e^  i.ut 
a   hrief  dela\    between   suae»ive  l»ras>e«. 
where  the  interior  of  the  jaws  are  planed  out  and  the  t  inular  A    homemade   press    is   u.<e<l    for   forcint;   the   l.ra»e-    into 

seat  planed  to  receive  the  brass.     1  he  proponion-  of  the  work      their  boxes.      This  press  stands  near  the  borini:  and   fa.inv: 


Fig.  2 — Setting   Brass  in   Draw  Cut  Shaper  Fixture 


Have    Voii    Siib-rrihe«l    to    Your    Liniiti' 
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muchine  and  is  also  adjacent  to  th^  planers  where  the  sides 
and  end  of  the  boxes  are  surfaced. 

PLANING    BOXES 

The  sides  of  the  boxes  are  planed  as  in  Fig.  4  with  two 
rows  of  boxes  secured  to  a  long  fixture  on  the  planer  platen 
so  that  the  entire  length  of  the  table  is  filled  with  the  boxes 
permitting  the  use  of  both  tool  heads.  The  fixture  is  in  the 
form  of  a  long  cored  casting  with  outer  faces  adapted  to  re- 
ceive the  boxes  which  are  bolted  against  its  opposite  faces 
by  the  long  through  bolts,  straps  and  nuts  as  shown.  The 
work  is  further  secured  by  straps  spanning  the  gap  between 


BORING   AND  FACING 

The  boring  of  the  brass  and  the  facing  off  of  the  babbitted 
face  are  performed  in  the  double  spindle  machine  shown 
at  the  bottom  of  the  page  in  Fig.  6,  where  two  boxes  are  ma- 


Flg.  4 — Planing  a  Lot  of  Boxes  at  one  Setting 

«ach  pair  of  boxes  and  drawing  the  work  firmly  down  to  the 
platen  surface. 

The  top  of  the  boxes  are  finished  on  the  draw  cut  shaper 
as  shown  in  Fig.  5  where  a  single  box  is  set  up,  as  indicated, 
against  an  upright  surface  on  the  side  of  the  table.  The 
method  of  strapping  and  clamping  here  is  well  indicated  in 
ihe  photograph. 


Fig.  5 — Planing   End  of  Boxes  In   Draw  Cut  Shaper 

chined  simultaneously,  the  spindles  being  set,  in  this  case, 
at  opposite  ends  of  the  cross  rail.  The  boxes  are  secured 
in  the  broad  face  chuck  jaws  and  the  practice  is  to  first  run 
two  boring  cuts  down  through  the  work. 

The  spindle  and  cutter  are  operated  at  60  turns  per  min- 
ute for  the  boring  cuts  and  a  feed  of  1/32  in.  per  revolu- 
tion is  maintained.  The  depth  of  chip  for  the  first  or  rough- 
ing cut  is  from  ^  in.  to  Yz  in.  and  for  the  finishing  cut 
1/32  in.  on  a  side.  The  long  cutter  shown  in  operation  in 
Fig.  7  is  used  to  finish  the  babbited  face  of  the  box.     This 


Fig.  6 — Machine  Used  for  Boring  the  Brasses  and  Facing  the  Boxes 
Make  the  Fourth   Loan   a   Success! 
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cutter  sweeps  over  the  face  of  the  work  at  the  same  speed     an  instant  when  the  job  is  completed  and  as  quickly  applied 
as  that  of  the  boring  cutter,  or  60  revolutions  per  minute,     after  the  next  box  is  ready  for  machining. 
When  the  face  is  nearly  down  to  the  desired  thickness  the  Cutting   Tool  Details. — Details  of  the  facing  and  comer 

finish  on  the  surface  is  obtained  without  chatter  by  stopping     rounding  tools  are  given  in  Figs.  10  and  11,     It  will  be  seen 

that  the  facing  tool  is  made  of  ^-in.  by  1^-in.  stock  and  it 
has  a  total  length  of  16  in.  The  cutting  portion  is  10^  in. 
long  and  is  ground  off  on  the  edge  to  give  a  clearance  of 


Fig.  7 — Facing  the  Babbitted  Surface  of  the  Box 

the  spindle,  then  starting  it  slowly  and  letting  it  make  two  or 
three  revolutions  at  slow  rate  of  speed  to  allow  the  cutter  to 
scrape  the  surface  perfectly  smooth.  The  rounding  out  of  the 
^-in.  corner  is  done  with  the  cutter  shown  in  Fig.  8  which 
has  a  fillet  of  the  desired  radius.  The  speed  of  operation  is 
the  same  as  for  the  preceding  cut. 

Fig.  9  is  of  interest  as  showing  one  of  many  guards  used 
on  different  machines  in  this  plant.     The  guard  is  especially 


Fig.  8 — Finishing  the  Corner  Radius 

serviceable  on  this  boring  machine  owing  to  the  tendency  for 
brass  chips  to  fly,  especially  when  cut  at  the  rate  of  sp)eed  re- 
ferred to  above.  This  guard  is  in  the  form  of  a  sheet  metal 
hood  of  cylindrical  form  which  has  at  the  front  a  swinging 
leaf  which  may  be  raised  for  observation  of  the  work  and 
tools  and  the  whole  affair  can  be  slipped  off  of  the  work  in 


Fig.  9 — Safeguard   for  Preventing   Chips   from    Flying  from 
the     Boring     Tool 

two  degrees  while  a  small  lip  is  formed  wi  the  cutting  face  by 
the  concave  groove  indicated.  Although  the  cut  taken  by 
this  tool  is  a  broad  one  the  form  of  lip  and  clearance  provide 
a  clean  smooth  action.  The  radius  tool,  Fig.  11,  is  of  the 
same  size  stock  as  the  facing  cutter.     It  is  given  more  clear- 


^. 


K A7|'- h' 


/f;l ^ 

Fig.   10— The   Facing  Tool 
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Fig.  11 — ^The  Comer  Rounding  Tool 


ance  or  cutting  rake  however,  the  angle  being  7J^  deg.  as 
indicated  in  the  sketch. 


The  Director  General  at  Altoona. — In  a  speech  by 
Director  General  McAdoo  to  the  railroad  shopmen  at  Al- 
toona, Pa.,  on  September  12,  he  urged  every  sht^man  to 
put  forth  his  best  endeavor  in  getting  locomotives  in  work- 
ing order,  saying:  "Every  idle  locomotive  is  working  few 
the  Kaiser.  Every  live  loc«notive  is  an  American  soldier. 
Every  moving  locomotive  is  working  for  Uncle  Sam." 


Bay  Bonds!     Back  Up  tke  Boys  in  France. 
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jn.uhiiic  ami  is  .iImj  adjaniit  to  the  pUiiUTS  wiuTo  the  sides 
iii'I  end  of  tin-  lio\e>  are  >urfaie«.l. 

n  WIN*.     ItoXKS 

1  hf  •'idi^  of  the  lK»\r>  are  jthiiied  as  in  l'"i_L;.  4  with  two 
rows  «)f  l»(»\i-  >i(iiri'd  to  a  loiii;  I'lxture  on  thi-  j)lanrr  jilattii 
••<»  that  the  entire  Iiii^lh  of  the  laMe  i>  tilli'd  with  thi'  Ijoxcs 
Ml  riniilinu  llu-  ii-r  nf  l.utli  Iik.I  luatU.  I  lu-  lixUirr  is  ju  ihf 
lorin  «il  a  lont^  lorrd  i  a>linL;  with  outer  faee.>  adapted  Ut  re- 
rrivi-  tin-  l»o\i>  whit  h  are  liohi'd  against  it>  opposite  fai  e» 
!.\  the  lon".^  tliroiiyh  Imh-.  -tra|»  and  nuts  a-  -liouii.  I  lu- 
iV'irk   i~   l'urlh<r  -eruied   i>\    -trap-  >panninu  llie  uap  helueeJi 


B()KIN(;    AND   FACING 

The  boring  of  the  brass  and  the  facing  off  of  llie  babbitted 
fate  are  |)erfornied  in  tlie  double  spindle  niaehine  shown 
at  the  bottom  of  the  page  in  I*  ig.  <>,  where  two  boxes  are  ma- 


Fig.  5 — Planing   End   of  Boxes  In    Draw  Cut  Shaper 

(liini'd   simullaneou>l\,  the   -piiidle-   lieing   >et.   in   this  ca.«e. 
Fig.  4— Planing  a  Lot  of  Boxes  at  one  Setting  ^'t    oppo-ite    end-    of   the   ero»    rail.        1  he    boxes    are    SeCUred 

in  the  broad  face  chuck  jaw»  and  the  practice  is  to  first  run 
each  pair  of  l»o.\es  and  drawing  tiie  work  t'irml\   ili>wn  to  tlu       two  iH)rin<i;  cuts  down  throui;h  the  work.  ,  '     \ 

platen  surface.  I'he  >pindle  and  i  utter  are  operated  at  60  turns  per  liiin- 

I'lu'  top  of  the  boxes  are  t'lnished  on  tlu-  draw  i  ut  >haper      uie   for  the  boring  ( uts  and  a   feed  of   1,  .■>2   in.  per  revolu- 
i-  shown  in  Fig.  5  where  a  single  box  i.>  set  up.  as  indiiated.      tion  i>  maintained       The  depth  of  chip  for  the  first  or  rough- 
against  an   Uj)right   surface  on  tlu*  side  of  the  table.      The      ini:  cut   is  from    \s   in.   to    '  _•   in.  and   for  the  finisliing  cut 
jiietlKMl  of  >trap|>ing  and  ( lampini^  lure  i-  well  indicattd   in      1    ,>J  in.  on  a  sidi'.      Tlu'  long  t  utter  shown  in  operation  in 
•he  phototrra|iIi.  I"ig.   7   i-  u>ed  to  t"ini>h  the  babbited   face  of  the  box.     This 


Fig.  6 — Machine  Used  for  Boring  the  Brasses  and  Facing  the  Boxes 
Make   the   Fourth   Loan   a   Surress! 
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'aiitir  -\voi])>  ovir  tlic  face  of  the  work  at  the  same  speed      an  instant  when  the  job  is  completed  and  as  (|uickly  api)lied 
as  that  of  the  boring  cutter,  or  60  revolutions  prr  minute,      after  the  next  l»ox  is  ready  for  machining. 
When   tin-   fact-  i-   marly  down   to  the  desired  lliickne.-s  the  i'ultiii^    Tool   Details. — Details   of  the   facing   and  corner 

nnish  on  the  >urfa(«'  is  obtained  without  (hatter  by  stoppini:      roumlin-,'  t'Kjls  are  given  in  Figs.  10  and  11.     It  will  be  seen 

that  tile  fa<ing  tool  is  made  of  -^^-in.  by  l)4-in.  stcKk  and  it 
ha-  a  total  h  nirth  of  16  in.  'Ihe  (Utting  jtortion  is  H)^/^  in. 
long  and    i-   izround   oft   on   tlic  ♦•di:<-  to  give  a   «li-, trance  of 


Fig.  7 — Facing  the  Babbitted   Surface  of  the  Box 

the  spindle,  then  -larting  it  slowly  and  ktlmu'  it  niaki-  two  or 
three  revolution-  at  slow  rate  of  speed  to  allow  iIk-  <  utter  to 
scrape  the  .^urfaie  i)ert"ectly  .-mooth.  The  rounding  out  of  the 
f^-in.  corner  is  done  with  the  cutter  shown  in  Fig.  cS  which 
has  a  hllet  of  the  desired  radiu>.      The  si)eed  ai  operation  is 


Fig.   9 — Safeguard    for    Preventing    Chips    from    Flying   from 
the     Boring     Tool 

- , ^    --•  t"<»  degrees  while  a  small  lip  is  formed  on  the  cuttint;  face  bv 

Fig.  <>  is  of  intere-t  a>  -bowing  on.    of  many  guard-  u-ed      the   concave   trroove   indicated.      Althoush   the   cut   taken   hv 
on  different  machine-  in  thi>  planl.      liie  iruard  is  especially       this  tool  i-  a  broad  one  the  form  of  lip  an6  clearance  provide 

a  (lean  smooth  action.     The  radius  t(x>F  Fig.  11.  is  of  the 
•anie  size  <t(K  k  a-  the  facing  cutter.     It  i?  iriven  more  clear- 


the  same  a>  for  the  preceding  cut. 
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Fig.    10 — The    Facing    Tool 
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Fig.  11 — The  Corner  Rounding  Tool 

anco'OF  cmtinu  rake  however,  the  angle  being  7'..   .i«ii.   a: 
indicateil  in  the  sketch. 


Fig.   8 — Finishing    the   Corner   Radius 

serviceabb'  on  thi-  boring  machine  owini:  to  ilu-  tendency  for 
brass  chip-  to  t1\.  e-jieiially  when  cut  at  the  rate  of  rjnvd  re- 
ferred to  above.  J  his  guard  is  in  the  form  of  a  sheet  metal 
ho<xl  of  cylindrical  form  which  ha-  at  the  front  a  swinging 
leaf  which  may  be  rai.-ed  for  obser\ation  of  the  work  and 
tools  and  the  whole  affair  can  Ik-  slipped  off  of  the  work  in 


Tin  DiKi(  ii.k  (iiM.k.\L  K\.  .\i.i.hV.\a. — In  a  -peech  bv 
Director  General  Mc  .\doo  to  the  railroad  shopmen  at  W- 
toona.  I'a..  on  September  12.  he  urged  every  -hopman  to 
put  fonh  his  bc^t  endeavor  in  getting  Icxomotives  in  work- 
ing order,  saying:  "Every  idle  locomotive  is  working  for 
the  Kaiser.  Every  live  locomotive  is  an  American  soldier. 
Every  moving  locomotive  is  workinc  for  Uncle  Sam."' 


Buy   Bonds!      Back   Up   the   Boys   in   France. 


576 


RAILWAY     MECHANICAL    ENGINEER 


VuL.  92,  No.  10 


MANUFACTURING  SCRAP  IRON  INTO 
LOCOMOTIVE  PARTS 

BY  PAUL  H.  CAIN 
Blacksmith  Foreman,  Michi|an  Central,  St.  Thomas,  Ont. 

The  seriousness  of  the  material  shortage  prevailing  in 
"Canada  on  account  of  the  war  has  forcil)ly  brought  to  our 
attention  the  necessity  for  reclamation  and  conservation.  All 
broken  and  obsolete  j)arts  of  locomotive  and  car  ecjuipment. 
consisting  of  brake  keams,  brake  rods,  levers,  chains,  l)olts, 
nuts,  pins,  spring  buckles,  spring  hangers,  drawbars,  arch 
bars,  axles,  frames  and  any  scrap  which  may  accumulate 
around  the  shops,  are  utilized  in  this  process. 

These  parts  are  chopped  or  sheared  into  jjieces  not  ex- 
ceeding 12  in.  in  length,  then  piled  on  l)oards  12  in.  by  12 
in.,  each  pile  weighing  about  200  lb.  to  250  lb.  The  piles 
Ure  then  charged  into  a  furnace  of  sufficient  cajjacity  to 
accommodate  12  piles  at  one  time.  They  are  then  heated 
to  the  welding  |)oint  and  forged  into  slabs  2)/2  in.  l)y  14  in. 
by  30  in.  A  pair  of  grab  tongs  susjjcnded  from  a  crane  is 
used  to  handle  the  material  from  the  furnace  to  the  liammer. 

Any  number  of  these  slaljs  are  i)iled  together,  depending 
on  the  size  of  the  forging  desired  and  again  welded  into  a 
billet,  which  in  turn  is  forged  into  the  desired  shape. 

From  these  billets  are  manufactured  locomotive  frames, 
engine  and  tender  drawl)ars.  main  e(|ualizers  for  the  spring 
rigging,  valve  motion  links  and  some  other  small  parts.  In 
forging  engine  and  tender  drawbars,  four  slabs  are  piled 
together  by  using  a  porter  bar,  welded  and  forged  in  the 
center  in  one  heat  and  the  ends  welded,  formed  and  the  hole 
punched  with  one  extra  heat  each. 

One  of  the  best  tests  we  have  found  for  this  material  is 
the  manufacture  of  valve  motion  links.  The  finished  link  is 
carbonized  and  the  heat  treatment  has  i)roved  successful  in 
all  cases.  The  practice  which  we  have  found  to  give  the 
be.st  results  in  carbonizing  these  links  is  as  follows: 

After  being  heated  in  the  carbonizing  furnace  for  at  least 
14  hours  the  box  should  be  removed  and  allowed  to  cool. 
'ITie  decalescence  point  for  iron  is  about  1,650  deg.  F.,  while 
the  decalescence  point  for  carbon  steel  is  1,440  deg.  F.  In 
order,  therefore,  to  secure  a  refined  grain  iron  on  the  inside 
of  the  case,  reheat  the  link  to  the  decalescence  of  iron  and 
then  quench  in  water.  In  order  to  get  the  decalescence  of  the 
carbon  steel  case,  reheat  to  about  1 ,440  deg.  F.  and  cjuench. 
This  gives  both  a  refined  grain  of  the  iron  in  the  core  and  a 
satisfactory  steel  case. 

ITiis  method  of  utilizing  scrap  has  proved  a  great  saving. 
The  most  important  point  is  to  have  a  good  furnace. 


FORM  FOR  BABBITTING  CROSSHEAD 

SHOES 

BY  J.  F.  DONELLAN 
Master  Mechanic,  Delaware  &  Hudson,  Oneonta,  N.  Y. 

The  drawing  shows  in  detail  an  adjustal)le  form  for  re- 
ijabbitting  crosshead  shoes  of  the  two-bar  guide  type,  which 
is  in  use  at  the  Oneonta  shops  of  the  Delaware  &  Hudson. 
The  customary  practice  of  babbitting  these  crosshead  shoes 
re(iuires  that  the  surfaces  he  finished  to  size  after  l)eing 
poured.  With  the  adjustable  guide  this  becomes  unneces'^ary 
and  the  shoes  are  readv   for  service  immediatelv  after  the 
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Details  of   an   Adjustable    Form   for   Rebabbltting   Crosshead    Shoes 

babbitt  is  applied.  Our  experience  has  been  that'  crosshead 
shoes  rebabbitted  in  this  manner  last  much  longer  than 
when  the  babliitt  is  applied  in  such  a  way  that  it  is  necessary 
to  plane  them  afterwards.  The  planing  ver>-  fretjuently 
loosens  the  bab})itt  and  the  removal  of  the  hard  outer  skin 
leaves  a  comparatively  soft  wearing  surface. 

The  method  of  operating  the  form  and  the  details  of  its 
construction  will  readily  be  understood  from  an  inspection 
of  the  drawing. 


Scrap  Iron  Cut  and  Piled  Ready  for  Heating 
i  Lend    the   Way    They   Fight 


New  Devices  in  Soo  Wheel  Shop 


Shifting   Platforms    at    Press   and   Automatic   Dis- 
charging Axle  Carrier  Add  to   EflBciency  of  Plant 


T 


HE  methods  of  handling  work  in  the  wheel  shop  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  at  Min- 
neapolis were  described  in  these  columns  a  few  years 
ago.*  Since  this  article  was  published,  however,  a  num- 
ber of  interesting  devices  have  been  added  to  the  equipment 
which  have  nviterially  increased  the  capacity  of  the  shop. 
Although  the  [)lant  is  comparatively  small  it  has  handled  as 
many  as  2,200  pairs  of  wheels  in  one  month.  The  principal 
alterations  made  since  the  previous  article  consist  of  the 
addition  of  devices  for  facilitating  the  work  of  the  dismount- 
ing press  and  for  handling  material  to  and  from  the  machines. 

The  wheel  dismounting  press  is  fitted  with  attachments 
which  make  it  possible  to  handle  wheels  very  rapidly  and  it 
has  been  found  desirable  to  arrange  the  track  leading  to  ^he 
])ress  to  accommodate  a  larger  number  of  wheels  than  could 
be  placed  on  a  single  track,  so  a  gauntlet  has  been  installed. 
At  the  end  where  the  wheels  are  received  guides  are  provided 
<o  that  the  wheels  when  unloaded  from  the  cars  can  readily  be 
j)laced  on  the  rails. 

The  wheels  as  they  come  to  the  other  end  of  the  tracks  are 
not  in  the  proper  position  to  roll  into  the  press,  and  to  bring 
them  in  line  a  shifting  platform  has  l^een  installed  in  the 
floor.  This  platform,  which  is  shown  in  Fig.  2,  extends 
transversely  a  little  more  than  the  width  of  the  track.  Oppo- 
.»ite  the  two  inner  rails  are  dogs,  AA,  which  set  about  16  in. 


from  either  track  they  strike  one  of  these  dogs.  Pressing 
down  the  right  hand  dog  causes  the  platform  to  move  to  the 
right  one-half  the  distance  between  the  rails,  thus  bringing 


Fig.  2 — Axle  Carrier  and  Driving  Mechanism 

the  wheel  in  line  with  the  press.  The  left  hand  dog  likewise 
moves  the  platform  to  the  left.  As  the  wheels  roll  off  they 
press  one  of  the  dogs,  BB,  bringing  the  platform  back  to  the 
original  position. 


Fig.  1 — Wheel   Dismounting   Press;  Shifting   Platform    in  the   Foreground.      Axle   Carrier  at  the   Right. 

a])ove    the    platform    and    operate    valves    controlling    air  Another  novel  device  is  the  carrier  which  is  used  for  dis- 

cvlinders  under  the  floor.    As  the  wheels  roll  on  the  platform      posing  of  the  scrap  axles.     Axles  which  are  still  serviceable 

'^Sce  /?a,7«..n    A,c   Ga.cttc.   MccUanical   Edition,   issue  of  January.    1914.        ^^^  Packed  Up  by  a  jib  Crane  and  Stored  in  the  shop  to  l^  USed 

page  33.  sgam,  While  those  which  are  to  be  di-^carded  are  put  outside 
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MANl  FACTIRING  SCRAP  IRON  INTO 
LOCOMOTIVE  PARTS 

HY   I'MI     II    CAIN 
KlackMiiiili  I'lirciiiuii.  M  ichiiiuii  ( Iciiiml.  Si .  I  homas,  ( )iii. 

I  lu'  -i-rioii-iu--  of  ilu-  111, iti  rial  -lii)rtai:c  |ii\\  ailiiiL'  in 
("aiiada  oil  aiioiiiil  <if  tin  war  lia-  fctniiilv  liroimlil  to  our 
atlt'iitioii  till-  iU(i--il\  for  ni  lamatioii  and  <  oii-ir\alioii.  All 
Krokiu  and  oK'^oIrir  |)art>  d"  liuoiiioiiw  and  tar  i  i|ui|iini  iil. 
I  (iii-i>lin'Z  of  liraki-  liram-,  l>rakc  rod~,  li\\'r-.  tliain-.  Iioli-. 
nut-.  |iin>.  >|irini:  laukK-.  -jiriiii:  liaULirr-.  drauliar-.  arrli 
liar-.  a\Ic-.  frainr-  .uid  an\  -(ra|i  wliiili  may  ai(Uinulat'. 
aroui\d  till-  -ho|>-.  arc  utiIi/A<l   in   llii-   jinur--. 

I'Ium-  pari-  ari-  iIi(i|i|k(|  or  -luarttl  into  |iiii;-  not  cv- 
iiidinL;  1  _'  in.  in  Knmli.  tliiii  piK-d  on  ho.ird-  \1  in.  li\  \1 
in.,  lai  li  pilr  \\i  iizliinu  .iKoul  Ji»"  il>.  to  J.-n  II'.  i  Iii'  pile- 
arc  then  rliarLKtl  into  a  furiiavi  ol  -ultn  icni  i  apai  it\  I'l 
a<  ( oniniodatc  \1  pile-  at  one  tinu.  IIun  .irc  then  lualcd 
to  the  weldinu  point  and  t'or^icd  into  -!ali-  1^  j  in.  I>\  14  in. 
Ii\  .■;(>  in.  .\  pair  ^■\  iirali  Ion'.;-  -u-pcndcd  fri  m  a  i  r.'.nc  i- 
n-c«l  to  handle  the  ni.Lterial  fn  in  the  furiuit  e  to  the  hammer. 
.\n\  num'x  r  of  the-e  -lal'-  .ire  p'Kd  together.  di|ienilinL; 
on  the  -i/e  of  the  ferLiin'.:  tte-ired  ami  a>.:aiii  welded  into  a 
hilKt.  uhi(h   in  turn   i-  forLTed  into  ilu    lU-ired  -hapi. 

Kroiu  llu-e  liillit-  are  maiuilai  lured  Joi  emotive  frame-, 
eimine  and  tender  drawliar-.  main  e<|Uali/er-  for  the  -prim: 
riLi^iiiLZ.  \alve  motion  link-  and  -<  me  other  -mall  part-.  In 
foruiiiL;  eiiiiinc  and  tender  drawhar-.  ti  ur  -iaii-  are  piled 
U'liethcr  l>\  u-im;  a  porter  I'ar.  wtlded  and  forirt  d  in  tlu 
eeiittr  in  one  lu-at  and  the  end-  w*  hhd.  fornn  d  and  the  hole 
puiu  lied  with  oiu'  extra  heal  cat  h. 

(  >ne  of  till'  ln-t  Ii -t-  we  haw  found  for  thi-  material  i- 
tlu'  niaiuifat  tun-  of  valvi  motion  link-.  The  iini-lml  link  i- 
earlioni/.ed  and  tlu-  heat  tri-atment  ha-  |>ro\eil  -ui  i  e--ful  in 
all  ea>e>.  I  he  |irailin-  whiih  \vi  have  fouiul  lo  ^^ivi-  tin- 
lie-t  ri-.-illt-  in  ( arln.ni/ini:  tlu-e  link-  i-  a-  follow-: 

.\ftir  jii'inu  lieated  in  tlu-  earl)oi»i/.in<:  furnan  for  at  Ka-t 
14   hour-   the   lio\    -hould    he   nnioved    and    allo\vi-d    to  tool. 

Ilu-  dei  aK--(  enn-  jioint  for  iron  i-  ahout  1  .d.^n  di-i:.  I'..  wliiK- 
tlii-  deeale-ii-nei-  point  for  tarlxiii  -teil  i-  1.44ii  dei;.  V.  In 
onU-r.  then-fore,  to  -i-(ure  a  nliiied  Lirain  iron  on  the  in-idi- 
of  the  (a.-i.  reheat  the  link  to  tlu-  dtealcM  iiue  of  iron  and 
tlun  <|Ueiuh  in  water.  In  order  to  m  t  tlu-  dei  ale-t  tin  i-  of  ilu- 
earlxm   -tee!  la-*.-,  reheat   to  ahout    1  .44(1   de<_;.    I",    and   (|UclU'!i. 

Thi-  >iive>  hoili  a  reluied  urain  of  the  inm  in  tlu  ton-  and  a 
-ati>faetory  -teil  ea-e. 

I  hi-  imtluHl  of  utili/im;  -trap  h.i-  |iro\ctl  a  L'reat  sa\  ini,'. 

I  he  ino-t    important    ptiint    i-   tt)  liavt-  a   cood    furnat  e. 


FORM  FOR  BABBITTING  CROSSHFAI) 

SHOES 

BY  J.  F.  DO.MI.I.AN  V-       ■:'l 

Masu-r  Mechanic,  l>L'la»arc  \  Hudson,  Oneiina.  N.  Y.  '•'"  /  ■ 

Ilu-  drawiiiL:  -how-  in  dttail  an  atlju-taMi  form  for  n-. 
Iialiliittinii  t  n)--lu-ad  -litie-  of  tlu-  two-har  uuiilt  '>pi".  wiiiih 
;-  in  u-c  at  the  <  )iu-onta  -ho|i-  of  tlu-  Hi-lawari  &:  Hud-on. 
Ilu-  tti-t(  inary  prat  tiie  of  lialiliittim:  llu--i-  t  ro.--lu'a(l  -iioe- 
ret|uire-  that  tlu-  -urfati-  In-  lini-iied  to  -i/i  afli-r  I- ini: 
pouri'd.  W  ith  thi-  adju-taMe  t'uide  thi-  ln-tonn-  uimete--ar\ 
and    tlu-    -Iitie-    an-    reach     ftir    -ervin-    imnmliateh    afti-r    tlu 
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Details   of    an    Adjustable    Form    for    Rebabbitting    Crcssheac    Sioes 

li.ilihill  i-  applii-d.  ( )ur  experieiu  e  ha-  hi-eii  th.;:  ■  r.'--i:i  .nl 
shoe-  ri-h.dihitted  in  thi-  mamur  la>t  mui  !i  lonsjer  ihaii 
when  tlu-  liahhitt  i-  a|)|ilied  in  -Ui  h  a  wa\  that  i:  i-  ui-d— ar\ 
to  [)l.iiu-  tlu-m  afterward-.  Ilu  planini;  \er.  fri<|;it iitlv 
Itjti-eii-  tlu-  lialiliitt  and  the  ri-mo\al  of  the  h.iril  .'iiti-r  -kin 
leave-  a  i()m|iarati\i-ly  -oft  wearing  >urfai'i-. 

Tlu-  nu-thod  of  o|)eratinL:  the  form  and  tlu  iit:uii>  '■!  it- 
t on-trut  tion  will  readily  he  uiuler-tiMKl  from  ..v.  in-;  >  -  tit.n 
of  the  drawiii''. 


Scrap  Iron  Cut  and   Piled   Ready  for  Heating 
I.eiitl    the    ^  a\     Tlie>     Fiplit 
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New  Devices  in  Soo  Wheel  Shop 

..:. 'y  ;.■      '  Shifting    Platforms    at    Press    and    Automatic    Dis- 

:    ;-;    ..  charging  Axle  Carrier   Add   to    Kfficiency  of  Plant 

HI".  lUitliijfl-  «tl'  liaiidliim  work  in  tlu'  wluil  -hop  of  tin       Honi   tit'ur  tr:i(  k   lluy   -triks.'  one  ol"   tlu-^c  (iui:>.      I'rt->iiiti 
Miiiiuapoli-.   St.    Paul  &   Sault   Sti.    Marie  at   Miu-      down  tlic  riulit  liand  doti  « aUM--  tlic  jil  ittOrm  to  mow  to  thf 


iua|ioli-  \\\Tv  di-.->(  riltrd  in  tluM'  column-  a  fiw  \(ar- 
am  *  SiiKf  thi-  articlf  wa-  pulili-hi-d,  liowi'ViT.  a  nuni- 
li;"  )\  intcn-tinLT  dcvii  i-  havi'  lucn  acidi'd  to  ilu'  c-iuipmi-nt 
wl::  li  liav«-  nntrrially  im  r«.a>fd  tlu'  ( ajiat  it\  of  the  shop. 
Ahiioutrh  thi-  plant  i-  toinitarativrly  >niall  it  ha-  handled  a- 
nia:i)-  a>  J.JiMi  jiair-  of  wluvl-  in  oiu-  month.  'Vhc  |)riin  ijjal 
alti-ration-  inadc  -inir  tlu-  previou-  artiili-  loii-i-t  of  tlu- 
addition  of  di'vid-  for  fat  ilitatinij  tlu-  work  of  tlu-  di-niount- 
iiii:  [iro-  and  for  handling  material  to  and  from  the  mac  hiiu-. 

I'Ir'  wIkv!  di-mouiitin<x  pre--  i-  titted  with  attac  hnic  iit- 
wn:.  h  make  it  po-.-ilile  to  handle  wheel-  very  rapidl\  and  it 
ha-  liecn  fouiul  cle-irahle  to  arrani^'  the  track  leaclinii  t.)  tli  • 
i)ri»  to  atiommodate  a  larger  numlier  of  wheel-  than  could 
Ih  placed  on  i  -inizle  trac  k.  -o  a  gauntlet  ha>  Keen  in.-talled. 
At  the  end  where  the  \\heel>  are  received  miide-  are  provided 
-o  tiiat  the  wheel-  when  Liidoaded  from  the  car-  c  an  re  a<lil\  lie 
pia.  L'd  on  the  rail-. 

1  he  wheel-  a-  the_\  come  to  the  other  encl  of  the  trac  k-  are 
not  in  the  proper  position  to  roll  into  the  pre—,  and  tci  hriiiL' 
thi>)  in  line  a  shiftinL'  platform  ha-  heen  in-tallecl  in  the 
|li,<.r.  Tin-  platform,  which  i-  -hown  in  Fig.  2.  <\tend- 
irar.-ver-el\  i  little  more  than  the  wichh  of  the  track.  ()|i|)0- 
-it.    *he  two  'r.nrr  rail-  are  doi:-.  .1.1.  whit!)  -et  ahout    '  _•   in. 


riuht  one-half  tin-  di-tan<f  l.ctwein  the  rail-,  ihus  l»riiigin«i 
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Fig.  2 — Axle  Carrier  and   Driving   Mechanism 

the  wheel  in  line  with  the  pre>-.  I'he  left  hand  dot;  likewist- 
move.-  the  platform  to  the-  Kft.  .\-  the  wheel-  roll  <iff  thev 
press  one  c»f  the  clot:-.  BB.  hrintiinu'  th  •  platform  hack  to  the 

oriLrinal  po-ition. 


Fig.    1 — Wheel    Dismounting    Press:   Shifting    Platform    in   the    Foreground.      Axle    Cnrner   at   the    Right. 

alM\i-     the     platform     and     o|»erate     valve-  controlling     air  .\nothcr  n<.vc-l  dcviee-  i-  the   earrier  whieh  i-  use-rj   for  di-- 

evliiider.-  under  the  tloor.     .\-  the  wheel-  roll  on  the  platform  l'<)^ill•i  of  the  se  rap  a.\le-.     .\\le-  which  are  still  serviceahle 

''~^l^i;;:^~Z:^^..,U.:j!^rl^^^^^^  of  la„.ary.   1.14.  ^""^  I'i^l<^;l  up  1-y  a  jih  e  rane  and  -tore-d  in  the  >hop  to  Ik-  u<ed 

i-HR.-  w                           ..:";  ''.-'""•  "'"'^'  tlit>^t-  \vhuh  are  to  he  di-carded  are  put  out-ide 
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the  shop.  To  reduce  the  labor  of  handling  these  scrap  axles 
a  hydraulically  operated  carriage  has  been  designed.  This 
carriage,  which  is  illustrated  in  Fig.  2,  runs  on  a  track  ele- 
vated about  iy2  ft.  from  the  floor.  It  is  attached  to  an 
endless  wire  cable  operated  through  gearing  from  a  long 
cylinder  and  is  thus  driven  in  either  direction.  The  handle 
controlling  the  cylinder  is  located  at  the  end  of  the  wheel 
press. 

An  ingenious  arrangement  is  used  for  dropping  the  axles 


running  lengthwise  of  the  car  and  the  portion  which  projects 
beneath  the  floor  of  the  carrier  has  a  lug  on  either  side,  shown 
at  A  in  Fig.  3,  Between  the  lugs  and  the  floor  of  the 
carriage  are  wedge  shaped  members,  B,  extending  under 
both  supp>orts.  These  are  free  to  move  longitudinally  but 
are  fastened  to  a  link,  C,  pivoted  at  the  center  of  the  carriage. 
Thus  when  either  member  moves  in  one  direction  the  other 
moves  in  the  opposite  direction,  and  the  axle  support  is  tip- 
ped to  one  side  or  the  other. 

Between  the  rails  on  which  the  carriage  rolls,  and  extend- 
ing its  entire  length,  is  a  shaft  operated  by  a  crank  in  the 
shop,  as  shown  at  A   in  Fig.   2.     This  shaft  carries  four 


Fig.  4 — view  of  Carrier  Showing  Position  of  Supports  and  Wedge* 

After  Discharging  Axle 


Fig.  3 — Details  of  Device  for  Dumping  Axles 


stops,  spaced  about  nine  feet  apart.  The  dial  at  the  end  of 
the  shaft  has  eight  positions,  two  for  each  stop.  When  the 
at  the  proper  position  on  the  platform  outside  the  shop,  dogs  are  placed  at  45  deg.  to  the  vertical  on  either  side,  they 
Above  the  floor  of  the  axle  carrier  are  a  pair  of  supports  on  are  in  position  to  strike  the  wedges.  When  the  carriage  moves 
which  the  axle  is  placed.  (See  Fig.  2.)  The  top  of  these  out  and  strikes  the  dog,  the  supports  are  tipped  and  the  axle 
supports  forms  a  broad  V.    The  center  is  pivoted  on  an  axis      is  discharged  on  one  of  eight  piles,  four  on  each  side  of  the 
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track.  The  axle  carrier  is  shown  in  Fig.  4  just  after  an  In  order  to  conform  to  the  circle  of  the  h^se,  the  sections 
axle  has  been  dumped.  The  valve  controlling  the  hydraulic  of  the  track  over  adjoining  pits  are  placed  at  a  slight  angle 
cylinder  is  then  reversed  starting  the  carriage  traveling  back,  to  each  other,  which,  however,  is  not  sufficient  to  interfere 
When  it  reaches  the  shop  a  stop  just  above  the  rails,  plainly     with  the  proper  operation  of  the  hoist  trolley. 

It  is  frequently  necessary  to  rig  up  a  temporary  suspension 
for  a  hoist  to  remove  sand  boxes  and  other  parts  from  the 
top   of   the   boiler.      This    requires   considerable   time    and 


Fifl.  5 — Overhead  Monorail  Crane  Serving  Shop  and  Storage 

Platform 

shown  in  Fig.  2,  brings  the  support  back  to  the  normal  posi- 
tion ready  to  receive  another  axle. 

One  of  the  noteworthy  features  of  the  layout  of  this  shop 
is  the  overhead  mono-rail  crane  Fig.  5  which  serves  the 
platform  where  new  material  is  received  and  also  the  ma- 
chines along  two  sides  of  the  shop.  The  amount  of  trucking 
required  has  been  largely  reduced  by  the  direct  crane  service 
from  the  material  platform  to  the  machines,  which  is  made 
possible  by  placing  large  doors  in  the  shop  walls  through 
which  the  crane  passes. 


Trolley   Hoist  Track  Supported  from   Enginehouse  Column* 

is  often  very  inconvenient.  A  trolley  hoist  spanning  one  or 
more  stalls,  as  local  conditions  dictate,  provides  a  convenient 
means  for  handling  this  class  of  work  with  a  minimum  ex- 
penditure of  time. 


ENGINEHOUSE  TROLLEY  HOIST 

BY  E.  A.  M. 

A  scheme  for  attaching  and  supporting  the  tracks  for  a 
one-ton  roundhouse  trolley  hoist  is  shown  in  the  accompany- 
ing drawing.  The  details  as  shown  are  designed  to  suit  the 
conditions  in  a  concrete  building,  but  the  idea  could  be 
equally  well  adapted  to  enginehouses  of  other  types  of  con- 
struction. 

The  essential  feature  is  the  cantilever  support,  which  is 
built  up  of  two  4-in.,  5.25-lb.  channel  tension  members  and 
two  3-in.,  4-lb.  struts,  the  two  members  being  joined  at  the 
outer  end  by  means  of  /4-in,  gusset  plates  and  attached  to 
special  castings  at  their  inner  ends,  designed  to  conform  to 
the  shape  of  the  pillar.  The  trolley  track  is  an  8-in.  I-beam, 
with  flanges  four  inches  wide,  and  where  designed  to  span 
more  than  one  stall,  the  ends  are  joined  under  the  sup- 
porting truss  by  means  of  a  1-in.  plate,  riveted  across  the 
lower  flanges  of  the  4-in.  channel  members  of  the  truss  and 
to  the  top  flanges  of  the  adjoining  I-beams.     A  short  >4-in.     Courtesy  of  Xrw  York  World 
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plate  is  attached  by  struts  to  the  lower  flanges  of  the  channel. 
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SETTING  ECCENTRICS  BEFORE  ENGINES 

ARE  WHEELED 

BY  F.  J.  SCHENCK 
Matter  Mechanic,  Natalbany  Lumber  Company,   Hammond,  La. 

It  is  still  the  practice  in  many  shops  to  delay  the  setting  of 
eccentrics  on  Stephenson  valve  motion  until  the  engine  is 
wheeled  and  the  valves  run  over.  This  is  usually  at  a  time 
when  the  other  work  is  nearly  completed  and  the  valve  man  is 
rushed  to  get  the  engine  out  of  the  shop.     Much  time  can  be 


If  the  lower  rocker  arm  has  backset  as  at  D,  the  pro- 
cedure is  slightly  different  since,  strictly  speaking,  the  eccen- 
tric is  set  relative  to  the  center  line  of  motion,  which  is  a  line 
drawn  through  the  center  of  the  hole  in  the  lower  rocker  arm 
and  the  center  of  the  main  axle  when  the  top  arm  is  vertical. 
Since  the  lower  rocker  arm  is  placed  at  right  angles  to  the 
center  line  of  motion,  as  at  D,  the  angle  which  the  center  line 
of  motion  makes  with  the  horizontal  is  equal  to  the  angle  the 
lower  arm  makes  with  the  vertical ;  then  angle  x  equals  angle 
v.     Draw  the  center  line  of  motion  RS  through  the  center  of 


/ 
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A   Method  of  Fixing  the  Location  of  Eccentric  Before  Wheeling  the  Engine. 


0. 


saved  by  setting  and  keying  the  eccentrics  before  the  engine  is 
wheeled,  not  to  mention  the  j^robability  of  getting  a  better 
']o\». 

After  measuring  the  lap  of  the  valve  and  determining  the 
lead  wanted  in  full  stroke,  measure  the  length  of  the  rocker 
arms  and  if  of  unequal  length  make  full  scale  line  drawing 
of  the  arms,  as  at  B  in  the  sketch,  and  lay  off  ab  ecjual  to  the 
lap  of  the  valve  plus  the  lead.  Draw  the  rocker  ami  in  jx)si- 
tion  bee  and  measure  the  distance  ed.  This  is  equal  to  the 
linear  advance  of  the  eccentric.  If  the  rocker  arms  are  of 
Kjual  length,  the  linear  advance  of  the  eccentric  is  equal  to 
the  lap  plus  the  lead. 

Scribe  line  OP  on  the  wiieel  through  the  center  of  the  axle 


the  axle  as  shown  at  A,  making  the  angle  x  equ  il  angle  y. 
Level  the  line  RS  instead  of  line  OP,  and  proceed  as  before. 


RATTLER  FOR  FLEXIBLE  STAYBOLTGAPS 

BY  S.  A.  R. 

In  the  drawing  is  shown  a  rattler  which  was  designed 
especially  for  cleaning  fle.\il)le  .staybolt  caps.  The  drum  is 
16  in.  in  diameter  by  29^  in.  long,  inside,  and  is  made 
of  '4 -in.  tank  steel.  Access  to  the  interior  is  obtained  through 
a  door  oj)ening  S  in.  wide  by  18  in.  long.  The  drum  is 
mounted  en  lirackets  of  ^^-in.  plate,  which  in  turn  rest  upon 


-^2V-- 


Flexible  Staybolt  Cap  Rattler. 


and  the  center  of  the  crank  pin,  as  shown  at  .1,  and  place 
the  crank  pin  on  the  center  l)y  leveling  line  OP  with  a  spirit 
level.  Place  the  eccentric  in  approximately  proper  position 
relative  to  the  crank  pin  and  drop  lines  over  the  eccentric  and 
axle,  as  shown  at  C.  If  the  rocker  arms  are  indirect  and  the 
forward  motion  eccentric  is  being  set,  move  the  throw  of  the 
eccentric  toward  the  crank  pin  until  one-half  the  difference 
between  mn  is  equal  to  ed.  Mark  the  eccentric  in  this  posi- 
tion and  kev  to  the  axle. 


a  table  31  in.  high,  built  up  of  angle  sections  and  plates.  .\ 
Xo.  2-R  Little  Giant  drill  motor  is  used  to  drive  the  drum. 
The  motor  is  supported  by  its  handle,  which  rests  in  suitable 
l>rackets  provided  at  one  end  of  the  table.  The  connection 
between  the  motor  and  the  drum  shaft  is  made  by  means  of 
a  square  socket  which  slips  over  the  square  end  of  the  shaft 
and  is  made  with  a  standard  tang  to  fit  the  drill  socket.  The 
bearings  for  the  drum  shaft  in  the  supporting  brackets  are 
fitted  with  brass  bushings. 


Make   the   Fourth    Loan   a   Surreys! 


STEAM  HEAT  END  VALVE  WITH 
AUTOMATIC  DRIP 

In  relieving  the  condensation  at  the  rear  end  of  passenger 
train  heating  lines  the  general  practice  has  been  to  open 
the  end  valve  slightly.  This,  however,  has  not  proved 
satisfactory  and  many  different  schemes  have  been  devised 
to  take  care  of  this  drip  automatically.  All  of  these  have 
been  arranged  to  drain  through  the  hose  and  have  frequently 
caused  freezing  and  decay  of  the  hose.  The  Gold  Car  Heat- 
ing &  Lighting  Company,  New  York,  has  recently  developed 
a  new  end  valve,  known  as  the  Acme  valve  No.  1126,  in 
which  the  drip  is  automatical!}-  relieved  through  the  valve  it- 
self, thus  eliminating  the  continual  dripping  through  the  hose. 

Referring  to  the  sectional  view  of  the  valve,  it  will  be  seen 
that  it  is  of  the  piston  type,  similar  to  existing  Gold  end 


for  years.  The  area  of  the  passage  through  it  is  so  lame- 
that  it  offers  less  resistance  to  the  flow  of  steam  than  the  train 
line  itself. 

The  seats  of  the  valve  are  renewable  and  can  l>e  replaced 
without  di.sconnect.'ng  any  piping. 

In  addition  to  relieving  the  ho.>ie  of  the  effect  of  the  con- 


End  Valve  with  Automatic  Condensation   Drip   Port 

valves.  In  this  case  the  ])iston  is  double  seated  with  a  com- 
position seat  at  each  end.  When  the  valve  is  closed,  piston  B 
is  forced  to  the  right  by  the  cam  on  spindle  //.  thereby 
automatically  opening  the  drip-port.  When  the  valve  is  in 
the  open  position,  the  piston  is  forced  to  the  left,  the  seat 
on  this  end  forming  a  tight  joint  which  automatically  closes 
the  drip-port.  A  quarter  turn  fully  opens  or  closes  the  valve, 
and  it  cannot  be  jarred  from  its  set  position  by  the  vibration 
of  train,  or  unseated  by  the  steam  pressure.  In  the  drij)- 
port  is  provided  an  adjusting  screw  (/  for  varying  the 
opening. 

The  valve  is  substantially  built,  the  body  of  iron  and 
the  cam  and  spindle  cast  in  one  piece.  The  spindle  is  short 
and  of  large  diameter  and  should  keep  in  perfect  alinement 


Sectional  View  of  the  Acme  End  Valve 

tinual  drip  incident  to  the  relieving  of  the  condensation 
through  the  hose  coupling,  it  is  also  a  protection  to  the  train- 
men when  uncoupling  the  hose,  as  the  opening  between  the 
train  line  and  the  hose  is  tightly  closed  when  the  valve  is  shut. 


FORGED  SUPERHEATER  RETURN  BENDS 

The    Locomotive    Superheater    Company,    Xew    York 


a 


short  time  ago  perfected  a  process  of  forging  or  swaging  the 
return  bends  on  superheater  units  from  the  unit  pij>es  without 
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steps  in  Forming  Foroed  Return  Bends  in  Superheater  Units 

the  use  of  any  form  of  autogenous  welding.  The  steps  in  the 
process  are  shown  in  the  illustration.  The  first  step  splits 
and  machine-welds  the  ends  of  the  pipes  together  and   is 
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carried  on  in  a  forging  machine.  The  next  step  forms  what 
is  known  as  a  preliminary  swage  and  the  return  bend  is  then 
placed  in  a  special  swaging  or  forging  machine  and  the  com- 
pleted bend  is  formed.  The  final  step  consists  of  cutting  off 
the  short  extended  butt,  pressing  the  return  bend  back  into 
shape  so  that  there  is  no  greater  thickness  than  the  outside 
diameter  of  the  pipe,  and  smoothing  the  end  off  with  an  air 
hammer.  The  cut  sections  show  the  character  of  the  com- 
pleted return  trends.  As  previously  stated,  there  is  no  oxy- 
acetylene  or  electric  welding  used,  the  entire  process  being  a 
machine  forging  job.  These  return  bends  are  formed  on  the 
long  pipes  of  the  units  and  not  on  short  ones  as  shown  in  the 
illustration,  these  short  pipes  being  employed  merely  for  the 
purpose  of  illustrating  the  process.  Each  unit  thus  becomes 
a  continuous  pipe  from  the  saturated  to  the  superheated  steam 
chambers  of  the  header. 


TIGHT  RIVETS 

The  American  Elexible  Bolt  Company,  Pittsburgh,  Pa., 
has  recently  placed  on  the  market  a  new  type  of  rivet  called 
the  ".\merican"  rivet.  It  has  a  rounded  head,  which  when 
driven  into  the  work  will  more  completely  fill  the  rivet  hole 
than   tiic   ordinary   t}pe   of   rivet.      One   of  the   illustrations 


JOLIET  JOURNAL  BOX 

A  journal  box  with  a  new  type  of  lid  combining  several 
desirable  features  is  now  being  manufactured  by  the  Joliet 
Railway  Supply  Compan>,  Chicago.  The  important  points 
of  the  design  of  this  box  are  the  complete  sealing  of  the 
outer  opening  of  the  box  by  the  lid,  the  use  of  a  spiral 
spring  for  holding  the  lid  in  place,  and  the  interchange- 
ability  of  the  standard  ^L  C.  B.  box  lid. 

The  complete  seal  on  the  outer  edges  of  the  Joliet  jour- 
nal box,  with  flanges  on  the  lid  both  inside  and  outside, 
makes  the  lid  dust  and  water  proof.     This  is  made  possible 


Lid  of  Joliet  Journal  Box  In  Open  and  Closed  Positions 

by  placing  the  lid  operating  mechanism  beyond  the  face  of 
the  box.  A  spiral  spring  and  shoe  are  placed  in  a  cap  at 
the  top  of  the  lid.  The  shoe  bears  on  the  lug  which  is  of 
a  contour  similar  to  that  of  the  lug  on  the  standard  M.  C. 
B.  journal  box.  The  arrangement  is  such  that  the  spring 
holds  the  box  firmly  in  either  the  open  or  the  closed  posi- 
tion. In  case  the  original  lid  becomes  broken  or  lost,  the 
standard  M.  C.  B.  journal  box  lid  can  be  applied. 


Various  Types  of  Heads  Can   Be  Formed  from  the  One  Head  of  the 

"American"    Rivet 

shows  actual  photograplis  of  sections  cut  through  riveted 
plates,  in  which  both  the  ordinary  type  of  rivet  and  the 
"American"  rivet  were  used.  With  the  ordinary  type  of 
rivet  it  is  practically  impossible  to  upset  the  metal  directly 
under  the  head  on  account  of  the  square  shoulder.  With  the 
"American"  rivet  the  metal  is  made  to  flow  under  the  head 
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New   Locomotives. — The  Railroad  Administration  will 
:soon  place  orders  for  locomotives  for  1919  delivery. 


Sections   Through    Plates    Riveted    by   the   Ordinary   Type   of   Rivet 

and  the  "American"   Rivet  Showing   How  the  "American" 

Rivet  Completely   Fills  the  Rivet  Hole 

and  fill  the  rivet  hole  as  the  head  is  upset  in  the  process  of 
riveting.  By  thus  filling  the  rivet  holes  more  perfectly,  the 
"American"  rivet  requires  less  calking  and  less  stock  is  re- 
quired to  form  the  different  types  of  heads.  No  sharp  cor- 
ners are  formed  in  its  manufacture  to  weaken  it.  Any  desired 
shape  of  head  may  be  obtained  from  the  one  stock  pattern. 

An  Unusual  Air  Compressor. — Paradoxical  as  it  may 
seem,  there  is  a  two-stage  steam-driven  air  compressor  at 
Newport,  R.  I.,  that  shows  a  volumetric  efficiency  of  116.8 
per  cent,  as  shown  in  the  records  of  tests  on  file  in  Washing- 
ton. The  reason  is  given  by  a  writer  in  Power  as  follows: 
The  cold-air  inlet  is  a  long  pipe  extending  to  the  river  bank, 
and  when  suction  starts  in  the  compressor  it  sets  in  motion  the 
long  column  of  air  in  the  inlet  pipe,  the  momentum  of  which 
partly  compresses  the  air  in  the  low-pressure  cylinder  before 
the  inlet  valves  are  completely  closed. 
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ANNOUNCEMENT 


Because  it  is  necessary  to  conserve  fuel,  transporta- 
tion and  materials,  the  War  Industries  Board  has 
limited  the  available  paper  supply;  has  asked  us  to  dis- 
continue subscriptions  upon  expiration  unless  they  are 
renewed  and  paid  for;  cut  down  office  supply,  ad- 
vertisers' copies  and  eliminate  every  source  of  needless 
waste.     This  order  becomes  effective  at  once. 


We  gladly  comply  with  the  full  instructions  from 
the  War  Industries  Board  with  the  full  assurance  that 
our  subscribers  and  advertisers  will  give  us  every  co- 
operation. We  urge  our  subscribers  particularly  to 
watch  the  expiration  date  of  their  subscription  since  it 
will  be  impossible  to  continue  their  subscription  after 
expiration  or  furnish  back  copies  in  case  it  lapses. 


The  Western  Railway  Club,  at  its  meeting  on  September 
16,  elected  L.  P.  Michael,  chief  draftsman,  Chicago  &  North 
Western,  second  vice-president  and  A.  F.  Stuebing,  associate 
editor  Railway  Mechanical  Engineer,  secretary  and  treasurer 
to  fill  out  unexpired  terms. 

L.  S.  Carroll  and  F.  A.  Bushnell,  members  of  the  regional 
purchasing  committee  for  Northwestern  railroads,  left  Chi- 
cago on  August  7  for  an  extended  trip  throughout  the  North- 
western region  for  the  purpose  of  investigating  the  organi- 
zation and  practices  of  the  store  departments  of  the  roads 
under  federal  control  in  that  section  of  the  countr}'. 

The  Master  Car  Builders'  rules  of  interchange,  as  revised 
June,  1917,  have  been  extended  to  remain  in  effect  until 
further  notice.  This  announcement  is  made  in  circular  No. 
14  issued  August  26.  The  extension  applies  also  to  circulars 
interpreting  or  modifying  the  1917  rules.  Notice  will  be 
given  in  advance  of  the  date  on  which  the  1918  code  of  rules 
is  to  go  into  effect. 

Studies  are  being  made  by  the  United  States  Railroad 
Administration  to  determine  whether  the  adoption  of  an 
equitable  and  universal  plan  for  the  compensation  of  em- 
ployees, in  case  of  injur)-  or  death,  and  provision  of  life, 
health  and  old  age  insurance  is  practicable.  There  are  diffi- 
culties in  the  way  arising  from  the  existence  of  the  present 
pension  and  insurance  plans,  but  it  is  expected  that  they  can 
be  overcome. 

The  shopmen  of  the  Louisville  &  Nashville  have  been 
"organized,"  and,  according  to  a  Louisville  paper,  alx)ut 
97  per  cent  of  the  several  thousand  men  in  the  different 
shops  of  the  road  have  joined  unions  representing  their 
several  crafts.  The  men  will  work  under  what  is  called  the 
Southeast  agreement,  and  papers  were  signed  on  August  15 


by  the  superintendent  of  machinery,  representing  the  rxjad, 
and  by  leaders  of  the  several  crafts. 


M.  C.  B.  Questionnaire  on  the  Use  of  Wood  in  Car  Constructien 

The  Master  Car  Builders'  Association,  acting  in  ccm- 
junction  with  the  American  Wood  Preservers'  Association 
and  the  Forest  Products  Laboraton-  of  the  United  States 
Forest  Service,  has  sent  to  the  members  a  circular  asking 
for  information  necessary  to  permit  a  thorough  study  of  the 
proper  utilization  of  wood  in  car  construction  and  the  de- 
velopment of  methods  of  protecting  timber  against  decay. 
The  questionnaire  also  asks  for  data  concerning  the  results 
obtained  by  using  hard  woods  and  uncommon  species  of 
wood  in  car  building,  the  efforts  made  to  save  old  car  lumber 
and  the  comparative  life  of  single  sheathed  and  double 
sheathed  box  cars  of  similar  weight  and  capacity. 

Government  Interested  in  Carbocoal 

The  United  States  Fuel  Administration  has  issued  press 
notices  to  the  effect  that  the  United  States  Government  has 
become  interested  in  the  establishment  of  a  plant  for  the 
manufacture  of  Carbocoal  at  Clinchfield,  Va.  The  plant, 
which  is  now  in  the  preliminary  stages  of  construction,  will 
have  a  capacity  of  treating  several  hundred  thousand  tons  of 
bituminous  coal  annually.  The  plans  for  the  plant  and  the 
grounds  allow  for  an  eventual  capacity  of  1,500,000  tons  per 
year.  By  a  new  process  of  low  temperature  distillation,  in- 
vented by  Charles  H.  Smith  and  described  in  the  Raihvay 
Mechanical  Engineer  for  March,  page  175,  bituminous  coal 
is  treated  in  such  a  manner  as  to  recover  greater  quantities 
of  the  valuable  by-products,  such  as  toluol,  sulphate  of  am- 
monia and  valuable  oils.  From  the  residue  is  made  a  valu- 
able smokeless  fuel,  in  the  form  of  briquettes.  Tests  of  Car- 
bocoal by  the  Navy  disclose  that  it  contains  less  than  four 
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JKT  cent  volatile  matter,  rendering;  it  j)ractically  smokeless. 
The  new  plant,  which  is  expected  to  i>e  in  operation  early 
in  1919,  is  being  l)uilt  near  the  junction  of  the  Carolina, 
Clinchfield  &  Ohio  and  Norfolk  &  ^^'estern.  The  Fuel  Ad- 
ministration and  the  (Ordnance  Bureau  of  the  War  Depart- 
ment are  co-operatin«?  in  the  construction  of  the  ])lant. 


PERSONAL    MENTION 


<.'>i. 


U^aaabMBMiaMaidato 


Results  of  M.  C.   B.  and  M.   M.  Letter  Ballot 

The  outcome  of  the  voting  on  (juestions  ordered  submitted 
to  letter  ballot  at  the  annual  meeting  of  the  Master  Car 
Builders'  Association  has  been  announced  in  Circular  Xo.  7, 
issued  by  the  secretary.  All  of  the  j)roposals  sulmiitted  to  a 
vote  were  carried.  'Fhe  most  important  matter  considered 
was  the  adoption  of  the  No.  10  contour  line  for  the  type  D 
coupler.  This  was  adopted  with  but  a  single  dissenting  vote. 
The  design  of  the  6-in.  by  8-in.  shank  for  the  tyjjc  D  coupler 
was  also  carried  by  a  large  majority.  The  gages  to  insure  in- 
terchangeability  of  parts  and  specifications  for  the  purchase 
and  acceptance  of  couplers,  knuckles,  locks,  and  other  parts 
were  also  adopted.  The  modifications  of  certain  specifications 
proposed  by  the  committee  on  Tests  and  Specifications  for 
Material  were  carried.  It  was  also  voted  to  add  to  the  inter- 
change rules  a  provision  making  the  use  of  metal  safety 
blocks  mandatory  and  jirohibiting  the  use  of  wooden  safety 
blocks.  The  remainder  of  the  twenty-two  questions  related  to 
minor  changes  in  the  standards  and  recommended  practices 
of  the  association. 

The  twenty  questions  ap|)earing  on  the  letter  ballot  of  the 
Master  Mechanics"  Association  were  all  adopted.  The  ma- 
jority of  these  were  submitted  by  the  Committee  on  Specifi- 
cations and  Tests  for  Material.  Several  new  sj)ecifications 
were  adopted  as  recommended  practice  and  a  number  of 
others  were  revised.  The  overall  width  of  journal  bearings 
was  increased  and  several  of  the  recommended  practices  of 
the  association  were  advanced  to  standard. 


Revision  of  M.  C.  B.  Rules  for  1918-19 

The  changes  in  the  Master  Car  Builders'  Rules  of  Inter- 
change for  freight  cars,  for  the  coming  year,  proposed  by 
the  Arbitration  Committee  and  referred  to  the  Railroad 
Administration,  have  been  passed  on.  The  new  rules  as 
affecting  bills  for  repairs  went  into  effect  on  October  1,  1918, 
although  they  will  probably  not  be  in  the  hands  of  all  the 
roads  until  some  later  date. 

The  rules  have  been  retained  as  nearly  as  possible  in  the 
j)resent  form,  so  far  as  they  apply  to  roads  not  under  federal 
control,  lo  take  care  of  interchange  between  roads  operated 
by  the  Railroad  .\dministration.  a  jjreface  has  been  added. 
Article  I  of  the  preface  covers  necessar}-  changes  in  the  rules 
to  conform  to  Circular  7  of  the  Division  of  Operation.  Ar- 
ticle II  provides  for  the  elimination  of  defect  carding  l)etween 
roads  under  federal  control,  while  Article  III  eliminates 
billing  for  certain  minor  items  l)etween  roads  under  federal 
control.  Article  IV  covers  the  ])roper  charges  for  re-weigh- 
ing and  stenciling  cars  belonging  to  government  controlled 
roads. 

The  following  list  gives  the  items  affected  by  the  j)rincij)al 
modifications  in  the  rules:  rule  .>.  section  h.  paragrajih  2, 
covers  the  Railroad  Administration's  re(|uirenients  with  re- 
gard to  standards  for  certain  repairs;  rule  7  provides  for  a 
standard  original  record  of  rei)airs  made  and  the  method  of 
handling;  rules  M  and  4.>.  covering  the  responsibility  for 
certain  repairs,  have  been  altered.  Under  rule  101  average 
credit  prices  have  been  jjrovided  for  certain  air  brake  parts 
and  also  for  brake  beams.  The  labor  allowance  for  ordinary 
repair  work  has  been  raised  to  58  cent?  an  hour  and  for  work 
on  tanks  of  tank  cars  to  68  cents.  Settlement  prices  for 
destroyed  cars  have  been  increased  to  meet  present  condi- 
tions. The  percentage  to  be  added  to  bills,  as  provided 
under  rule  106,  has  been  reduced  from  .vS  to  .iO. 


FEDERAL   ADMINISTRATION   APPOINTMENTS 

T.  E.  Pak.adisp:,  division  master  mechanic  and  trainmaster 
on  the  Chicago,  Burlington  &  (^uincy,  with  headquarters  at 
Centerv'ille,  Iowa,  has  been  appointed  mechanical  assistant 
on  the  regional  director's  staff  of  the  Central  Western  region, 
with  headquarters  at  Chicago. 

GENERAL 

E.  R.  Battle V,  master  mechanic  of  the  Grand  Trunk,  at 
Montreal,  Que.,  has  been  appointed  superintendent  of  motive 
power,  eastern  lines,  with  headquarters  at  Montreal. 

R.  J.  Needham  has  been  appointed  mechanical  and  elec- 
trical engineer  of  motive  power  and  car  departments  of  the 
Grand  Trunk,  with  headquarters  at  Montreal.  (^)ue. 

F.  L.  Carson,  superintendent  of  motive  power  of  the  San 
Antonio  &  Arkansas  Pass,  has  been  ai)pointed  assistant 
mechanical  superintendent  under  federal  control,  with  head- 
quarters at  Yoakum,  Tex. 

William  A.  Cotton,  chief  clerk  to  the  general  mechanical 
superintendent  of  the  Erie,  has  been  apjjointed  assistant  to 
the  general  mechanical  superintendent,  with  office  at  Mead- 
ville.  Pa. 

WiLLAKD  Kells,  assistant  general  superintendent  of  motive 
power  of  the  Atlantic  Coast  Line,  with  office  at  Wilmington. 
N.  C,  has  been  appointed  general  superintendent  of  motive 

jjower,  with  headquar- 
ters at  the  same  j)lace. 
succeeding  R.  E.  Smith. 
Mr.  Kells  was  bom  on 
February  4.  1868,  at 
Dennison,  Ohio,  and 
was  educated  in  the 
grammar  and  high 
.schools  of  Cleveland, 
Ohio.  He  began  rail- 
way work  on  March  1. 
1888,  as  a  machinist 
apprentice  with  the  Erie 
Railroad  at  Suscjue- 
hanna.  Pa.,  and  later 
was  j:)romoted  to  gang 
foreman  at  Meadville, 
Pa.  On  October  1, 
1893,  he  was  appointed 
general  foreman  of  the 
.same  shop  and  in  Jan- 
uary, 1896.  was  promoted  to  master  mechanic.  Mahoning 
division,  with  headquarters  at  Cleveland.  In  .\ugust,  189»S. 
he  was  transferred  as  master  mechanic  to  the  Lima  and 
Chicago  divisions,  with  headcjuarters  at  Huntington,  Ind. 
From  Fel)ruar}-  1,  1899,  to  April  1,  190.-;,  he  was  master 
mechanic  of  the  Meadville  division  at  Meadville.  Pa.,  and 
on  the  latter  date  resigned  from  the  service  of  the  Erie  to 
become  assistant  master  car  builder  of  the  Union  Tank  Line, 
with  office  at  New  York.  The  following  month  he  was 
appointed  master  mechanic  of  the  Auburn.  Pennsylvania  and 
Seneca  divisions  of  the  Lehigh  Valley,  with  headquarters 
at  Sayre,  Pa.  He  was  later  transferred  to  Buffalo.  N.  Y.,  in 
the  same  capacity  and  was  given  super\-ision  of  all  divisions 
in  New  York  State.  He  resigned  from  the  serA'ice  of  the 
Lehigh  Valley  in  December,  1910,  to  go  to  the  Atlantic  Coast 
Line  as  assistant  to  the  general  superintendent  of  motive 
power,   with   headquarters   at  Wilmington.   N.   C.,   and   one 
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year  later  was  appointed  assistant  general  superintendent 
of  motive  power,  which  position  he  held  until  his  recent 
apj;ointment. 

M.  C.  Filler,  traveling  fireman  of  the  Minneapolis.  St. 
Paul  &  Sault  Ste.  Marie,  has  been  appointed  assistant  fuel 
sU];ervisor. 

I.  C.  Garden*  has  been  appointed  superintendent  of  motive 
power  shops  of  the  Grand  Trunk  at  Stratford,  Ont. 

Raymond  A.  Greene,  formerly  a  chemist  with  Armour  & 
Co.,  Chicago,  has  been  appointed  chemist  and  engineer  of 
tests  of  the  Chicago  &  Alton,  with  headquarters  at  Bloom- 
ington,  111. 

J.  HoRRK.AX,  superintendent  of  motive  power  of  the  Elgin, 
Joliet  &  Eastern,  at  Joliet,  111.,  has  been  appointed  super- 
intendent of  motive  f)ower  also  of  the  Chicago,  Milwaukee 
&  Gary. 

J.  R.  Leckie,  assistant  master  mechanic  of  the  Grand 
Trunk,  at  London,  Ont.,  has  been  appointed  assistant  to 
the  suj)erintendent  of  motive  power  of  the  Ontario  lines,  with 
headquarters  at  London. 

A.  C.  Lon(;do  has  been  appointed  assistant  fuel  super- 
visor of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie. 

M,  P.  Lybeck  has  been  appointed  assistant  fuel  su]ier- 
visor  of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie. 

F.  W.  M.AHL,  director  of  purchases  of  the  Southern  Pacific, 
Pacific  System,  at  New  York,  has  been  ap|X)inted  cor}X)rate 
mechanical  engineer  of  the  Southern  Pacific  lines  west  of 
El  Paso  and  Ogden,  with  headquarters  at  San  Francisco,  Cal. 

Geori.e  McCormick,  superintendent  of  motive  power  of 
the  Southern  Pacific,  now  also  has  jurisdiction  over  the 
Western  Pacific,  the  Tidewater  Southern  and  the  Deep  Creek 
Railroad,  with  headquarters  at  San  Francisco,  Cal. 

D.  J.  McCuAiG,  master  mechanic  of  the  Grand  Trunk 
at  Toronto.  Ont.,  has  been  appointed  superintendent  of  motive 
I)ower  of  the  Ontario  lines,  with  office  at  Toronto. 

A.  McDonald,  assistant  master  mechanic  of  the  Grand 
Trunk  at  Montreal,  Que.,  has  been  appointed  assistant  to 
superintendent  of  motive  power,  with  office  at  the  Montreal 
shops. 

C.  E.  Peck,  master  mechanic  of  the  Southern  Pacific  at 
Brooklyn,  Ore.,  has  been  appointed  assistant  superintendent 
motive  {)ower  of  the  Oregon-Washington  Railroad  &  Navi- 
gation Company,  with  headquarters  at  Portland,  Ore.,  suc- 
ceeding J.  T.  Langley,  resigned  to  accept  service  elsewhere. 

J.  A.  Power,  assistant  general  manager  of  the  Southern 
Pacific,  Texas  Lines,  has  been  appointed  mechanical  super- 
intendent of  all  lines  under  the  authority  of  W.  B.  Scott, 
federal  manager,  with  headquarters  at  Houston,  Tex. 

J.  R.  Potter,  traveling  fireman,  has  been  promoted  to 
assistant  fuel  supervisor  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie. 

R.  E.  Roe,  general  master  mechanic  of  the  Gulf  Coast 
Lines,  has  Ijeen  appointed  assistant  mechanical  superin- 
tendent of  the  New  Orleans,  Texas  &  Mexico,  the  Beaumont, 
Sour  Lake  &  Western  and  the  St.  Louis,  Brownsville  & 
Mexico,  with  office  at  Kingsville,  Tex. 

J.  V^ASS,  assistant  master  mechanic  of  the  Grand  Trunk 
at  Allandale,  Ont.,  has  been  appointed  assistant  to  the  super- 
intendent of  motive  power  of  the  Ontario  lines,  with  head- 
quarters at  Allandale. 

A-  iD.  WiLLi.AMS,  superintendent  motive  power  of  the 
Southern  Pacific,  Northern  district,  now  also  has  jurisdiction 
over  the  Western  Pacific,  Tidewater  Southern  and  Deep  Creek 
Railnxids,  with  headquarters  at  Sacramento,  Cal. 


G.  M.  WiLSt)N,  master  mechanic  at  the  Montreal  loco- 
motive shops  of  the  Grank  Trunk,  has  been  appointed  super- 
intendent of  motive  power  shops  at  Montreal,  Que. 

A.  \\'(H)DHALL  has  been  appointed  assistant  fuel  super- 
visor of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie. 

MASTER    MECHANICS    AND     ROAD    FOREMEN 
OF    ENGINES 

J.  J.  DowLiNc.  general  master  mechanic  of  the  Great 
Northern,  with  headquarters  at  Great  Falls,  Mont.,  has  been 
appointed  general  master  mechanic  of  the  Eastern  district, 
with  headquarters  at  St.  Paul,  Minn.,  succeeding  G.  A.  Bruce, 
deceased. 

A.  B.  Ford,  division  master  mechanic  of  the  Great 
Northern  at  Great  Falls,  Mont.,  has  been  promoted  to  general 
master  mechanic,  with  headquarters  at  Great  Falls,  to  suc- 
ceed J.  J.  Dowling,  transferred. 

Michael  A.  Gleesox,  whose  appointment  as  master 
mechanic  of  the  Baltimore  &:  Ohio  at  New  Castle  Junction, 
Pa.,  was  announced  in  the  Railway  Mechanical  Engineer 
last  month,  was  bom  at  Piedmont,  W.  Va.,  on  November  6, 
1885,  and  was  educated  at  St.  Peter's  School,  Westernport, 
Md.  His  entire  railroad  service  has  Ijeen  with  the  Baltimore 
&  Ohio.  He  was  employed  in  September,  1901,  as  an 
engine  cleaner,  later  for  eight  years  was  a  machinist,  and 
in  Septemljer,  1914,  he  was  made  a  foreman.  In  February, 
1916,  he  was  promoted  to  the  position  of  general  foreman  at 
Grafton.  W.  Va.;  a  year  later  he  was  transferred  to  Key.ser, 
W.  Va.,  and  several  months  later  to  Philadelphia,  Pa.  In 
December,  1917,  he  was  ap{)ointed  a.ssistant  master  mechanic 
at  New  Castle  Junction,  and  held  this  position  until  he 
received  his  recent  appointment. 

D.  M.  >rcL.AicHL.AN,  assistant  master  mechanic  of  the 
Southern  Pacific  at  Brooklyn,  Ore.,  has  Ijeen  appointed 
master  mechanic  on  the  Portland  division,  succeeding  C.  E. 
Peck,  resigned  to  go  to  another  road. 

J.  A.  McNulty,  railroad  representative  of  the  Anchor 
Packing  Company  at  Chicago,  has  i)een  appointed  division 
ma.>ter  mechanic  of  the  Chicago.  Milwaukee  &  St.  Paul  at 
Dul)uque,  Iowa,  succeeding  G.  T.  Messer. 

R.  J.  Si'orseller  has  l)een  ap|X)inted  road  foreman  of 
engines  on  the  Pennsylvania  Railroad,  Western  lines,  with 
headquarters  at  Lancaster,  Ohio,  to  succeed  J.  L.  Todhunter, 

transferred. 

CAR  DEPARTMENT 

F.  D.  Campbell,  general  car  foreman  of  the  Chicago, 
Milwaukee  &  St.  Paul  at  Tacoma,  Wash.,  has  been  appointed 
assistant  master  car  l)uilder  of  the  lines  west  of  ^lobridge, 
S.  D.,  with  headquarters  at  Tacoma,  Wash. 

W.  L.  Delaxey,  car  foreman  of  the  Chicago,  Milwaukee  & 
St.  Paul  at  Tacoma,  Wash.,  has  l)een  appointed  general  car 
foreman  at  that  point. 

W^.  G.  Dexsmore,  car  foreman  of  the  Chicago,  Milwaukee 
&  St.  Paul  at  Miles  City,  Mont.,  has  been  appointed  general 
car  foreman  at  that  point. 

Clyde  Medley*,  assistant  general  car  foreman  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  at  Miles  City,  Mont.,  has  l>een 
appointed  general  car  foreman,  with  headquarters  at  Seattle, 
Wash. 

Frank  D.  Shook,  car  foreman  of  the  Chicago,  Milwaukee 
&  St.  Paul,  has  been  appointed  general  car  foreman  at 
Spokane.  Wash. 

A.  Straxd,  car  foreman  of  the  Chicago,  Milwaukee  & 
St.  Paul  at  Deer  Lodge,  Mont.,  has  l^een  appointed  general 
car  foreman  at  that  point. 
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C.  C.  Witts,  car  foreman  of  the  Chicago,  Milwaukee  & 
St.  Paul  at  Maiden,  Wash.,  has  been  appcMnted  general  car 
foreman  at  Harlo^^1;on,  Mont. 

SHOP  AND  ENGINEHOUSE 

O.  C.  CoHo  has  been  transferred  to  the  Pitcairn,  Pa., 
enginehouse  of  the  Pennsylvania  Railroad  as  foreman,  suc- 
ceeding O.  L.  Zimmerman. 

G.  H.  GjERTSEN  has  been  appointed  master  welder  of 
the  Northern  Pacific,  in  charge  of  electric  and  oxy-acetylene 
welding  and  cutting. 

W.  B.  Mellon,  assistant  foreman  of  the  Pennsylvania  at 
the  Twenty-eighth  street  shops,  Pittsburgh,  Pa.,  has  been 
appointed  enginehouse  foreman  of  the  same  road  at  Young- 
wood,  Pa. 

F.  R.-^VEN-A,  roundhouse  foreman  of  the  Erie  Railroad 
at  Cleveland,  Ohio,  has  been  promoted  to  general  foreman. 

F.  SvEC,  fitting  shop  foreman  at  the  Cleveland,  Ohio, 
shops  of  the  Erie  Railroad,  has  been  promoted  to  erecting 
shop  foreman. 

O.  L.  ZiMMERMAX,  enginehouse  foreman  of  the  Pennsyl- 
vania Railroad  at  Pitcairn,  Pa.,  has  been  transferred  to 
Derr}',  Pa.,  as  enginehouse  foreman. 

PURCHASING   AND   STOREKEEPING 

E.  T.  Burnett  will  perform  the  duties  of  purchasing 
agent  of  the  Norfolk  &  Western  until  further  notice,  in 
addition  to  his  duties  as  chairman  of  the  Regional  Purchasing 
Committee  for  the  Pocahontas  Region. 

H.  E.  Button,  purchasing  agent  of  the  Green  Bay  & 
Western,  has  been  appointed  purchasing  agent  also  of  the 
Kewanee,  Green  Bay  &  Western,  the  Ahnapec  &  Western 
and  the  Waupaca-Green  Bay,  with  headquarters  at  Green 
Bay,  Wis. 

C.  H.  Kenzel,  purchasing  agent  of  the  Elgin,  Joliet  & 
Eastern  at  Chicago,  has  been  appointed  purchasing  agent 
also  of  the  Chicago,  Milwaukee  &  Gary. 

A.  S.  McKelligon,  general  storekeeper  of  the  Southern 
Pacific,  with  headquarters  at  San  Francisco,  Cal.,  has  had 
his  jurisdiction  extended  over  the  Western  Pacific,  the  Tide- 
water Southern  and  the  Deep  Creek. 

H.  C.  Robinson  has  been  appointed  purchasing  agent  of 
the  Chicago  Junction  and  the  Chicago  River  &  Indiana,  with 
office  at  the  Union  stockyards,  Chicago,  succeeding  S.  Salter. 

G.  W.  Saul,  purchasing  agent  of  the  Oregon-Washington 
Railroad  &  Navigation  lines  and  the  Yakima  Valley  Trans- 
portation Company,  has  l)een  appointed  purchasing  agent 
also  of  the  Northern  Pacific  Terminal  of  Oregon  and  the 
Pacific  Coast,  with  headquarters  at  Portland,  Ore. 

F.  W.  Taylor,  purchasing  agent  of  the  Southern  Pacific 
Company  at  San  Francisco,  Cal.,  has  been  appointed  pur- 
chasing agent  of  the  Southern  Pacific  system,  lines  south 
of  Ashland,  Ore.,  the  Western  Pacific,  the  Tidewater  South- 
em  and  the  Deep  Creek. 

J.  M.  Wagner  has  been  appointed  purchasing  agent  of 
the  Copper  Range  and  will  make  his  headquarters  at  Hough- 
ton, Mich. 

W.  C.  Weldon,  purchasing  agent  of  the  Colorado  &  South- 
em,  has  had  his  jurisdiction  extended  to  include  the  Denver 
&  Salt  Lake,  with  headquarters  at  Denver,  Colo.,  succeeding 
A.  L.  Cochrane. 

L.  B.  Wood,  purchasing  agent  and  general  storekeeper  of 
the  Southern  Pacific,  Texas  lines,  has  been  appointed  general 
storekeeper  of  all  lines  under  W.  B.  Scott,  federal  manager, 
with  headquarters  at  Houston,  Tex. 


OBITUARY 

G.  A.  Brucb,%  general  master  mechanic  of  the  Great 
Northern,  Eastern  district,  with  headquarters  at  St.  Paul, 
Minn.,  died  on  August  26,  at  Minot,  N.  D. 

C.  W.  Van  Buren,  who  was  killed  in  an  automobile 
accident  on  August  25,  at  Canajoharie,  N.  Y.,  as  was  men- 
tioned in  these  columns  last  month,  was  born  on  October  18, 
1867,  in  Rensselaer  County,  N.  Y.  He  was  educated  in  the 
common  schools,  later  attending  night  school  in  New  York 
City.  In  1889,  he  began  railway  work  on  the  New  York 
Central  &  Hudson  River,  and  served  as  a  carpenter  at  the 
W^est  Albany  shops  until  1891.  He  was  then  appointed 
foreman;  and  two  years  later  was  given  charge  of  the  car 
department  work  on  the  Adirondack  division  at  Herkimer, 
N.  Y.  In  1896,  he  was  transferred  to  Utica  in  charge  of 
car  department  work  on  the  Adirondack  and  Mohawk  divi- 
sions of  the  same  road  and  the  West  Shore.  He  entered  the 
service  of  the  Canadian  Pacific  in  July,  1905,  as  general 
inspector  on  the  lines  east  of  Port  Arthur.  The  following 
year  he  was  appointed  divisional,  car  foreman  of  the  Eastern 
division,  remaining  in  that  position  until  July,  1909.  He 
then  sened  as  master  car  builder  of  the  Eastern  lines  of  the 
same  road  at  Montreal  until  May,  1911,  and  then  went  to 
the  Union  Stock  Yard  &  Transit  Company,  Chicago,  as 
assistant  general  superintendent,  remaining  in  that  position 
until  Januar)',  1915,  and  was  then  appointed  general  fore- 
man of  the  Milwaukee  Refrigerator  Transit  &  Car  Company 
at  Milwaukee,  Wis.  In  April,  1915,  he  returned  to  the 
service  of  the  Canadian  Pacific  as  general  master  car  builder, 
which  position  he  held  until  the  time  of  his  death. 

Robert  E.  Smith,  general  superintendent  of  motive  power 
of  the  Atlantic  Coast  Line,  with  office  at  Wilmington,  N.  C, 
was  instantly  killed  on  .August  25  by  the  accidental  discharge 

of  a  rifle  which  he  was 
cleaning  and  it  is  sup- 
posed that  he  was  not 
aware  that  the  rifle  was 
loaded.  He  was  born 
on  February  11,  1862, 
at  Reading,  Pa.,  and 
graduated  from  Phillips 
Academy,  Andover, 
Mass.,  in  the  class  of 
1882.  He  began  rail- 
way work  later  in  the 
same  year  as  a  ma- 
chinist apprentice  on 
on  the  Philadelphia  & 
Reading.  From  1885, 
to  November  of  the  fol- 
lowing year,  he  was  a 
draftsman  on  the  Nor- 
folk &  Westen>,  and 
then  to  October,  1890, 
was  foreman  of  the  same  road  at  Norfolk,  Va.  He  subse- 
quently served  as  road  foreman  of  engines  for  about  two 
years  and  from  1892  to  Januar}-,  1896,  was  general  foreman 
of  the  Lambert  Point  shops  of  the  same  road.  In  January, 
1896,  he  entered  the  service  of  the  Atlantic  Coast  Line  as 
fuel  agent,  and  in  February  of  the  following  year  was  ap- 
pointed superintendent  of  motive  power  of  the  same  road. 
From  July,  1898,  to  March,  1905,  he  served  as  assistant 
to  the  general  manager  and  since  that  time  had  been  general 
superintendent  of  motive  power. 


R.    E.   Smith 


Condition  of  Germany's  Rolling  Stock. — Writing  in 
the  Berliner  Tageblatt  on  the  present  conditions  of  Germany's 
rolling  stock,  Herr  Gothein,  the  Reichstag  Deputy,  says  that 
of  his  many  railway  journeys  during  the  last  two  years  one 
out  of  every  five  was  interrupted  by  engine  breakdowns. 
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Fred  G.  Zimmerman,  assistant  to  the  secretary  of  Harry 
Vissering  &  Co.,  and  the  Okadee  Company,  has  been  ap- 
|)ointed  acting  secretary,  succeeding  Marshall  E.  Keg,  granted 
a  leave  of  absence. 

F.  J.  O'Brien,  mill  manager  at  Milwaukee,  Wis.,  for  the 
Globe  Seamless  Tube  Company  of  Chicago,  was  promoted  on 
September  1  to  general  manager,  with  headquarters  at  Mil- 
waukee. He  began  his 
business  career  as  a  ste- 
nographer in  the  manu- 
facturing department  of 
the  Pullman  Company 
in  1894.  He  was  sub- 
sequently chief  clerk 
to  the  general  manager 
and  manager  of  the 
sales  department.  In 
1906  he  left  the  Pull- 
man Company  to 
become  sales  represent- 
ative of  the  K  i  r  b  y 
Equipment  Company, 
remaining  with  that 
company  until  1910 
when  he  became  identi- 
fied with  the  Globe 
Seamless  Steel  Tubes 
Company  as  sales  rep- 
resentative. He  was  promoted  to  general  sales  manager  in 
1914,  and  in  April,  1917,  was  appointed  manager  of  mills, 
with  headquarters  at  Milwaukee. 

James  A.  Trainor,  formerly  assistant  to  the  sales  manager 
of  the  Baldwin  Locomotive  \A'orks,  has  been  appointed  assist- 
ant general   sales  manager  of  the  American   Flexible  Bolt 

Company,  with  offices 
at  50  Church  street. 
New  York.  Mr.  Trainor 
started  his  business  life 
with  the  Baldwin  Lo- 
comotive Works  and 
worked  his  way  up 
through  various  depart- 
ments to  the  position 
of  assistant  to  the  sales 
manager.  In  Novem- 
ber, 1917,  he  entered 
the  service  of  the  United 
States  government  as  a 
major  in  the  Russian 
Railway  Service  Corps. 
This  organization  was 
sent  to  Russia  to  oper- 
ate the  Trans-Siberian 
Railway.  Owing  to  the 
upheaval  in  Russia, 
part  of  this  organization  was  recalled  to  the  United  States 
and  Mr.  Trainor  again  entered  the  service  of  the  Baldwin 
Locomotive  Works,  resuming  his  position  as  assistant  to 
sales  manager,  which  position  he  held  at  the  time  of  his 
recent  appointment. 

The  Bettendorf  Company  announces  the  closing  of  its 
sales  offices  in  Chicago  and  New  York  on  September  1. 
Requests  or  communications  to  the  company  should  be  re- 
ferred to  the  home  office  at  Bettendorf,  Iowa. 


J.  A.  Trainor 


J.  C.  Weedon  has  been  appointed  railroad  r^resentative 
for  the  Anchor  Packing  Company,  with  headquarters  at 
Chicago,  to  succeed  J.  A.  McNulty. 

E.  P.  Dillon,  manager,  power  divijsion,  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  at  New  York,  has 
resigned  to  become  general  manager  of  the  Research  Corpora- 
tion, New  York. 

The  American  Flexible  Bolt  Company  of  Pittsburgh,  Pa., 
has  opened  a  branch  office  at  Cleveland,  Ohio,  in  charge  of 
L.  W.  Widmeier,  who  was  formerly  assistant  general  sales 
manager  at  the  compan)  's  New  York  office. 

L.  C.  Sprague,  special  railroad  sales  representative  of  the 
Chicago  Pneumatic  Tool  Company,  with  headquarters  at 
Chicago,  has  been  promoted  to  district  manager  of  sales 
for  that  company,  at  New  York,  succeeding  Charles  Booth, 
resigned.     C.  W.  Cross  succeeds  Mr.  Sprague. 

B.  H.  Tripp,  special  representative  of  the  Chicago  Pneu- 
matic Tool  Company  on  the  Pacific  coast,  has  been  appointed 
district  manager  of  sales  for  the  Pacific  coast  territory,  with 
headquarters  at  San  Francisco,  Cal.,  succeeding  M.  W. 
Priseler.  The  Los  Angeles  branch  of  the  company  will  also 
come  under  Mr.  Tripp's  jurisdiction. 

J.  H.  Rodger  has  been  elected  acting  vice-president  of 
the  Safety  Car  Heating  &  Lighting  Company,  with  office  at 
Chicago.     Mr.  Rodger  has  been  sales  representative  with  that 

company  since  April, 
1911,  prior  to  which  he 
was  with  the  Standard 
Coupler  Company  and 
the  Monarch  Machine 
Company.  A.  Claric 
Moore,  vice-president 
of  the  Safety  Car  Heat- 
ing &  Lighting  Compa- 
ny, whom  he  succeeds, 
has  been  given  a  leave 
of  absence  for  the  dura- 
tion of  the  war  to  ac- 
cept a  cwnmission  as 
major,  in  charge  of 
aircraft  production  in 
the  New  York  district. 
Major  Moore  was  bom 
January'  18,  1880,  and 
entered  the  railway 
supply  business  in  the 
New  York  office  of  the  Safety  Car  Heating' &  Lighting  Com- 
pany in  July,  1899.  In  1906  he  went  with  the  Western 
Steel  Car  &  Foundry  Company  and  later  with  McCord  & 
Co.,  returning  to  the  Safety  Car  Heating  &  Lighting  Com- 
pany in  August,  1907,  remaining  with  that  company  in  the 
positions  of  sales  agent  in  New  York,  1907;  manager, 
Northwestern  district,  1908;  general  manager,  New  York, 
1911,  and  vice-president  with  headquarters  in  Chicago  since 
June,  1913.  Major  Moore  is  a  past  president  of  the  Rail- 
way Electrical  Supply  Manufacturers'  AssociatiMi. 

Harry  L.  Barnitz  announces  that  he  has  severed  his  cmi- 
nection  with  the  International  Oxygen  Company  as  sales 
agent  and  is  now  conducting  business  under  his  own  name 
as  consulting  engineer  on  oxygen  and  hydrogen,  plant 
installation  and  technical  processes  for  their  uses.  His  office 
is  at  617  West  152nd  street.  New  York. 

Robert  F.  Carr,  president  of  the  Dearborn  Chemical  Cera- 
pany  of  Chicago,  has  been  commissioned  major  on  the  gen- 
eral staff  in  the  department  of  purchases,  storage  and  traffic 
of  the  army,  with  headquarters  at  Washington,  D.  C.  Major 
Carr  will  work  in  conjunction  with  Lieut.  Col.  W.  R.  Roberts 
in  connection  with  the  standardization  of  army  equipment 


J.  H.  Rodger 
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John  W.  Fo\  It',  vice-president  of  tlie  Gustin-Biicon  Manu- 
facturini;:  Company,  Kansas  City,  Mo.,  has  accepted  a  com- 
mission as  major  in  tlie  Quartermaster  Corps,  and  reported 
to  Washington  on  September  1.  Mr.  Foyle  had  been  with 
the  Gustin-Hacon  Manufacturing  Company  five  years,  prior 
to  which  he  was  with  the  Missouri,  Kansas  &  'fexas. 

Guy  E.  Tri|)|),  formerly  Colonel  United  States  Army  and 
head  of  the  production  division  of  the  Ordnance  Depart- 
ment, has  been  i)romoted  to  the  rank  of  Brigadier  General 
in  the  United  States 
Army,  and  placed  in 
control  of  the  offices 
having  charge  of  the 
production  of  ordnance 
material  in  their  re- 
.<;pective  sections  of  the 
country.  The  district 
chiefs  will  report  direct 
to  General  Tripp,  who 
is  succeeded  as  head  of 
the  production  division 
by  Col.  C.  C.  Jamieson 
Previous  to  his  connec- 
tion with  the  Ordnance 
Department.  General 
Tripp  was  chairman  of 
the  board  of  directors 
of  the  Westinghouse 
Electric  &  Manufactur- 
ing Co.,  at  Xew  York. 

The  assets  of  the  ()renstein-.\rthur  Koi)i)el  Company  of 
Kopj>el,  Pa.,  were  sold  by  the  Alien  Proj)erty  Custodian  in 
an  auction  at  Pittsburgh,  on  .\ugust  12,  to  W.  A.  Chamber- 
lain of  Pittsburgh,  acting  for  the  Pressed  Steel  Car  Com- 
pany. The  ])rice  i)aid  was  S1,.U 2, ()()().  Included  in  this 
.oak-  were  a  number  of  sul)sidiar\-  companies  which  were 
owned   by  the   Koppel  company. 

Oscar  F.  Ostby,  manager  of  sales  of  the  Glazier  Manu- 
facturing Company  of  Rochester,  X.  V.,  has  been  elected 
vice-president  of  that  company,  with  head(|uarters  as  hereto- 
fore at  2736  Grand 
Central  Terminal,  New 
York.  He  will  also 
continue  to  represent 
the  Gri[)  Nut  Company 
of  Chicago,  and  the 
White  American  Loco- 
motive Sander  Com- 
j)any  of  Roanoke,  Va. 
The  Glazier  Manufac- 
turing Company  manu- 
factures a  complete  line 
of  oil  headlights  as 
well  as  a  complete  line 
of  electric  headlight 
cases  and  interiors. 
Mr.  Ostby.  besides  hav- 
ing represented  the 
company  for  about  a 
}ear.  has  also  been 
much  interested  in  the 

locomotive  headlight  field  in  the  past  in  the  interest  of 
the  International  Acetylene  Association  and  through  his 
connection  with  that  association,  strenuously  combated 
the  passage  of  headlight  laws  in  several  states  which 
demanded  electrical  equipment  only.  He  was  born  March 
5,  188.>,  and  received  his  education  in  the  public  schools 
of  Providence.  R.  I.  From  1901  to  November,  1904. 
he  was.  engaged  in  publicity  work,  following  which  he  was 
connected  with  the  Commercial  Acetvlene  Railwav  Light  & 


O.  F.  Ostby 
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Signal  Company,  and  later  with  the  Refrigerator,  Heater  &; 
\'entilator  Car  Company,  .serving  with  the  latter  as  general 
manager.  He  has  l)een  one  of  the  leading  members  of  the 
Railway  Supply  Manufacturers'  Association  and  was  its 
l)resident  in  1915-1916. 

R.  S.  Brown,  who.-<e  election  to  the  position  of  vice-presi- 
dent of  the  G.   M.    Basford   Company,   was   announced   in 
these  columns  last  month,  has  been  with  that  company  since 
its  formation  about  two 
}ears  ago.     Mr.  Brown 
was   born    in    England, 
but  came  to  this  country 
in   early   life.      He   re- 
ceived   his    early    edu- 
cation    in     the    })ublic 
schools  of  East  Ruther- 
ford, X.  J.    After  com- 
pleting high   school  he 
went  to  Pratt  Institute, 
Brooklyn,  where  he  was 
graduated  in  1909.    On 
graduation    he    entered 
the  service  of  the  Erie 
Railroad    as    a    sjiecial 
apprentice,  working 
successively      in     the 
Meadville  office  of  the 
mechanical  engineer,  in 
the  Erie  shops  at  Sus- 
quehanna, the  office  of  the  general  mechanical  superintendent 
at  Xew  York  and  the  office  of  the  purchasing  agent  at  New 
York.     On  the  formation  of  the  G.  M.  Basford  Company, 
Mr.    Brown   went   with   the  new   company   as   above   noted. 

E.  O.  Griffin  has  l)een  elected  vice-president  and  sales 
manager  of  the  Rabok  Paint  Company,  with  headquarters 
ut  Houston,  Te.x.  Mr.  Griffin  was  born  at  Madison,  X'^.  C, 
on  January  ,>,  1867.  He 
entered  railroiid  service 
as  assistant  to  the  mas- 
ter in  chancery  on  the 
International  &  Great 
Xorthem  in  1889,  re- 
maining in  the  service 
of  that  company  in 
various  capacities  until 
1905,  when  he  went 
with  the  Missouri  Pa- 
cific, returning  in  1909 
to  the  International  & 
Great  X^orthern.  In 
December,  1916,  he 
was  appointed  assistant 
to  the  president  of  the 
St.  Louis-Southwestern 
Lines  and  on  the  reor- 
ganization of  the  St. 
Louis  -  Southwestern 

under  federal  control,  he  was  appointed  assistant  pur- 
chasing agent  for  that  part  of  the  road  between  Tex- 
arkana.  Ark.,  and  St.  Louis,  Mo.  In  addition  to  directing 
the  sales  work  of  the  Rabok  Paint  Company  at  Houston. 
Tex.,  he  will  represent  the  Southern  Railway  Supply  & 
Equipment  Company,  manufacturers  of  a  general  line  of 
railway  hardware;  the  Scarritt  Car  Seat  Company;  the  Harry 
Benjamin  Equipment  Company;  the  Byrnes  Belting  Com- 
pany; the  Aquart  Manufacturing  Company,  manufacturers 
of  coach  cleaning  compounds;  the  Falls  Hollow  Staybolt 
Iron  Company;  the  Great  Western  Smelting  &  Refining  Com- 
pany; the  Royal  Waste  Company,  and  Leo  Krouse  of:.Tex- 
arkana.  a  manufacturer  of  hardwood  lumber  and  cross  ties. 


E.  O.  Griffin 
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TO  OUR  SUBSCRIBERS 

In  the  interests  of  the  conservation  of  paper  which  the 
War  Industries  Board  is  so  earnestly  requesting,  the  Rail- 
way Mechanical  Engineer  will  print  at  the  end  of  the  year 
only  a  sufficient  number  of  indexes  of  the  1918  volume  to 
meet  direct  requests  from  its  subscribers.  It  is  requested, 
therefore,  that  those  desiring  indexes  to  so  advise  the  New 
York  office,  2201  Woolworth  Building,  on  or  before  Decem- 
ber 20.  After  that  date  the  requisite  number  of  indexes 
will  be  printed  and  mailed  to  those  requesting  them. 


we  have  in  mind  the  men  are  performing  about  25  per  cent 
less  work  and  getting  from  60  to  70  per  cent  more  money  for 
the  work  they  perform.  If  economical  operation  in  the  me- 
chanical department  is  to  be  attained,  and  if  the  output  is  to 
be  held  up  to  the  standard  of  the  past,  an  equitable  piecework 
rate  must  be  established  to  provide  the  incentive  for  the  men 
to  work  by  the  piece  and  not  by  straight  day  wages. 


Journal  Box 

Packing 

Situation 


Piecework 

Rates  Being 

Revised 


No. 


We  are  told  on  good  authority  that  an- 
other revision  of  the  wage  scale  is  to  be 
made  to  include  a  system  of  payment 
for  pieceworkers.  When  supplement 
4  was  issued  any  consideration  given  the  pieceworkers 
under  General  Order  No.  27  was  practically  nullified.  Since 
supplement  No.  4  has  gone  into  effect,  however,  it  has  been 
found  that  this  has  materially  decreased  the  output  and  con- 
siderably increased  the  cost  of  doing  the  work.  Various 
roads  have  estimated  a  loss  in  their  output  anywhere  from 
25  to  50  per  cent.  Human  nature  on  the  average  is  such  that 
persons,  unless  they  have  an  incentive,  will  do  no  more  than 
they  actually  have  to  do  and  still  hold  their  positions.  This 
has  been  found  sadly  true  in  the  car  department  of  the  rail- 
roads. The  output  per  man  is  falling  off  and  the  cost  of 
the  work  is  being  greatly  increased.     On  one  particular  road 


In  our  communications  column  is  a  let- 
ter from  "Mechanical  Engineer"  asking 
for  information  regarding  substitutes 
of  wool  waste  for  journal  box  packing. 
We  welcome  this  opportunity  of  serving  our  readers,  and  par- 
ticularly our  correspondent,  in  this  respect.  Wool  waste  has 
become  extremely  scarce  for  journal  box  packing.  It  is  being 
used  successfully  in  the  manufacture  of  blankets  for  our  boys 
over  seas  and  perhaps  so  successfully  than  even  after  the  war 
it  may  be  difficult  to  get  the  same  grades  of  wool  waste  for 
packing  as  before,  except  at  extremely  high  prices.  The 
situation  now  is  a  serious  one,  and  particularly  to  those  that 
have  had  no  experience  with  other  than  wool  waste  packing. 
Some  roads  are  using  50  per  cent  cotton  and  50  per  cent  wool, 
and  there  are  other  roads  using  all  cotton.  In  additiwi  to 
the  type  C  packing  mentioned  by  our  correspondent  the  Rail- 
road Administration's  specifications  contain  two  other  grades, 
t^-pes  A  and  B.  Type  A  calls  for  15  per  cent  vegetable  fibre^ 
30  per  cent  shredded  wool  carpet,  five  per  cent  No.  1  domestic 
merino  threads,  40  per  cent  cotton  threads  and  10  per  cent 
shredded  linsey  carpet.     The  t>'pe  B  packing  is  made  up  of 
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35  per  cent  shredded  wool  carpet,  10  per  cent  No.  1  domestic 
merino  threads,  20  per  cent  cotton  threads,  25  per  cent 
shredded  linsey  carpet  and  10  per  cent  respun  yam. 

It  would  be  extremely  interesting  and  of  considerable  ser- 
vice to  the  railroads  if  those  who  are  successfully  using  pack- 
ing that  is  available  would  send  the  Railway  Mechanical 
Engineer  a  brief  letter  telling  of  the  packing  they  are  using 
and  their  exjjerience  with  it.     We  invite  your  assistance. 


Standard  Reinforcing 

for  Ends 

of  House   Cars 


Practically  every  railroad  in  this  coun- 
tr\-  has  taken  some  measures  to  make 
old  freight  cars  serviceable  under  pres- 
ent conditions.  This  reinforcing  has  in 
most  cases  been  confined  to  the  draft  members.  The  draft 
gear  is  undoubtedly  the  principal  source  of  trouble  but  the 
old  wooden  house  cars  have  at  least  one  other  point  which 
must  be  strengthened  if  the  reinforcing  is  to  attain  its  ob- 
ject of  keeping  the  car  off  the  repair  track.  The  part  we 
refer  to  is  the  end.  The  long  trains  which  are  now  hauled 
result  in  severe  shocks  in  starting  and  stopping.  Ends  that 
were  satisfactor}'  when  the  motive  power  was  light  and  the 
draft  gear  of  a  type  that  made  careful  train  handling  neces- 
sary are  not  al)le  to  meet  the  requirements  of  present  day 
service.  The  foreman  of  the  car  department  of  a  prominent 
road  stated  recently  that  a  check  of  the  repair  bills  showed 
that  some  cars  had  the  ends  knocked  out  three  or  four  times 
in  the  course  of  a  year.  This  no  doubt  represents  an  ex- 
treme case,  but  certainly  it  is  false  economy  to  equip  a  car 
with  heavy  draft  members  and  leave  unchanged  a  weak  end 
construction  that  will  require  frequent  repairs. 

Half  way  measures  for  strengthening  car  ends  are  prac- 
tically worthless.  There  is  a  growing  tendency  to  apply 
heavy  end  lining  in  old  wooden  cars.  While  the  added 
stiffness  that  is  secured  does  assist  in  distributing  the  stresses 
it  does  not  strengthen  the  posts  to  any  appreciable  extent 
and  does  not  prevent  their  breaking  or  pulling  out  of  the 
sockets.  What  is  needed  is  a  steel  end  or  metal  end  post 
firmly  fastened  to  the  end  sill  and  substantially  braced  at 
the  top.  Such  construction  will  do  much  to  eliminate  a 
source  of  trouble  second  only  in  magnitude  to  short  draft 
timbers.  The  Railroad  Administration  has  specified  the 
methods  to  be  used  in  reinforcing  draft  rigging.  Now  it 
might  be  well  to  go  a  step  farther  and  design  an  approved 
tvpe  of  end  reinforcing  allowing  sufficient  latitude  in  the 
specifications  to  permit  of  its  being  applied  on  any  repair 
track  where  the  necessary  facilities  are  available. 


Pyrometers 

in  Spring 

Makinji 


The  breakage  of  locomotive  springs 
seems  to  be  causing  an  unusual  amount 
of  trouble  at  the  present  time.  There 
is  a  tendency  on  some  roads  to  lay  the 
failures  to  poor  material  or  bad  track  without  attempting  to 
determine  the  cause.  It  is  true  that  the  spring  steel  fur- 
nished at  this  time  may  be  of  inferior  quality,  but  it  is  im- 
probable that  this  is  the  sole  cause  of  the  trouble.  One  road 
investigating  the  breakage  of  springs  found  that  springs  re- 
built in  the  company's  shops  failed  much  more  quickly  than 
springs  received  from  the  manufacturer,  which  of  course  in- 
dicated that  the  rebuilding  was  not  being  done  properly. 

There  are  no  doubt  many  shops  where  an  investigation 
of  the  method?  of  making  springs  would  disclose  numerous 
opportunities  for  improvement.  The  tempering  of  spring 
steel  is  an  operation  requiring  great  care.  Most  railroad 
spring  plants  are  crude  affair?  and  it  is  difficult  to  secure 
the  exact  degree  of  heat  required  for  the  quenching  opera- 
tion. Some  of  the  furnaces  used  for  tempering  springs  do 
not  give  an  even  heat  nnd  a?  a  re?ult  the  springs  do  not  have 
a  uniform  hardness.  The  operation  of  drawing  the  temper 
requires  even  closer  control  of  the  heat  than  hardening.  It 
is  essential  that  the  furnace  give  a  uniform  temperature  and 


that  the  blacksmith  should  be  able  to  determine  when  the 
leaves  are  heated  to  the  proper  point  in  order  that  the  steel 
when  annealed  may  have  the  required  structure  to  give  it 
strength  and  resiliency  without  brittleness. 

As  long  as  the  judgment  of  the  blacksmith  is  relied  upon 
to  determine  when  springs  have  reached  the  proper  temper- 
ature the  results  are  sure  to  vary.  Lead  or  salt  baths  for 
heating  the  leaves  prior  to  hardening  and  for  drawing  the 
temper  are  in  use  on  some  roads  and  have  given  excellent 
results.  Pvrometers  are  used  in  both  baths  so  the  entire 
process  can  be  regulated  to  make  the  springs  uniform  and 
of  the  exact  degree  of  hardness  required.  There  is  one  diffi- 
culty with  this  method  that  has  not  yet  been  overcome.  The 
pyrometers  require  frequent  checking  to  insure  accuracy  as 
no  type  has  yet  been  found  that  can  be  depended  on  to 
maintain  the  original  setting  in  this  service.  This  is  a  minor 
matter,  however,  compared  with  the  benefit  derived  from 
accurate  heat  treating.  In  one  case  it  was  found  that  the 
service  life  of  locomotive  springs  was  increased  50  per  cent 
l)y  the  use  of  the  pyrometer  in  tempering.  The  saving  of 
work  in  the  spring  shop  is  a  large  item  but  there  is  a  further 
economy  due  to  the  reduction  in  the  labor  incident  to  applying 
springs  to  replace  those  broken  in  service. 


Don't 

Stop  Saving 

Fuel 


So  much  has  been  said  about  saving 
fuel  in  past  years  and  the  subject  so 
vigorously  agitated  during  the  present 
year  that  it  may  seem  to  some  to  be  an 
old  story.  It  is  an  old  story,  but  one  which  becomes  in- 
creasingly important.  At  this  particular  time  each  day  brings 
its  demand  for  still  greater  economy  in  the  use  of  fuel.  It  is 
one  of  the  controlling  elements  in  the  life  of  the  nation  and 
particularly  in  the  part  this  nation  is  to  play  in  the  war  and 
the  reconstruction  after  the  war.  If  those  men,  if  there  are 
any  and  we  hope  there  are  none,  who  are  sick  and  tired  of 
being  preached  to  on  the  subject  of  fuel  economy,  would 
again  view  the  situation  in  its  true  perspective  and  consider 
that  our  industrials  will  need  18  per  cent  more  coal  than 
was  used  la.st  year,  our  railroads  seven  per  cent  more,  our 
steamships  30  per  cent  more,  our  gas  and  electric  light 
plants  15  per  cent  more,  and  that  the  gross  requirements  for 
the  whole  nation  will  demand  an  increase  of  between  14  and 
15  per  cent  of  the  output  in  1917,  they  will  take  off  their 
coats  and  put  into  practice  the  many  things  they  have  been 
taught  will  save  fuel.  As  F.  P.  Roesch,  fuel  supervisor  in 
the  Northwestern  region,  stated  in  a  paper  before  the  Missabe 
Railway  Club,  it  isn't  the  value  of  the  fuel  that  we  are  trying 
to  save — it  is  the  fuel  itself.  Regardless  of  money  it  is  im- 
possible to  increase  the  supply  to  meet  the  required  needs. 
Economy  is  the  only  solution.  We  do  not  fully  realize  this 
on  account  of  the  fact  that  the  government  has  fixed  the  price 
of  coal  with  disregard  to  the  supply  and  demand.  There  is 
hardly  a  person  in  the  country  but  can  contribute  either  by 
practicing  economy  themselves  or  urging  others  to  do  so. 
Everybody  who  handles  any  quantity  of  coal  must  be  made 
to  appreciate  the  situation.  Everybody  must  do  his  best  to 
conserve  the  power  and  heat  produced  by  the  coal.  Don't 
waste  lights,  keep  the  office  temperature  down  to  a  livable 
degree.  Turn  off  the  heat  when  the  rooms  get  too  warm. 
Stop  the  little  leaks  that  are  in  the  steam,  air  or  water  lines. 
Conserve  the  heat  by  insulating  exposed  surfaces.  Revise 
the  locomotive  front  end  arrangement  to  suit  the  coal  being 
burned  in  the  firebox.  Be  sure  that  the  arch  is  intact  so  that 
the  fuel  may  be  properly  burned,  and  that  the  flues  are  clean, 
in  order  that  the  boiler  may  absorb  all  the  heat  possible.  Do 
the  many  other  things  which  you  know  will  save  fuel  and 
don't  ask  yourself  why  somebody  else  doesn't  do  it,  but  do  it 
yourself.  Bring  everybody  about  you  to  a  full  realization  of 
the  true  fuel  conditions.  Make  them  appreciate  how  serious 
the  situation  is  and  set  them  a  good  example  to  follow. 
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Supervision  in 

the  Mechanical 

Department 


Frank  McManamy's  pajDer  before  the 
New  York  Railroad  Club  on  Octol>er 
18  discloses  a  keen  perception  of  the 
fundamentals  of  effective  supervision 
and  the  vital  part  which  supervision  must  pla}-  in  the  success 
with  which  the  mechanical  department  shall  meet  the  heavy 
burden  of  responsibility  now  placed  upon  it.  The  war  has 
effected  a  general  dislocation  of  the  supply  of  both  lal)or 
and  material,  requiring  a  more  effective  employment  of  the 
former  and  a  smaller  expenditure  of  the  latter  than  has  ever 
before  been  demanded  of  the  maintenance  organizations  of 
our  railroads.  For  an  appreciable  improvement  in  either 
respect  we  must  look  almost  wholly  to  the  supervision.  It 
is  unfortunate  that  a  clearer  ap])reciation  of  this  fact  has 
not  sooner  and  more  generally  been  manifested  Ijy  the  Rail- 
road Administration. 

The  labor  forces  in  the  mechanical  department  have  been 
dealt  with  liberally  by  any  standard  of  comparison  which 
may  be  chosen  and  of  this,  in  principle,  we  hardl}-  think 
there  is  a  railroad  man  or  a  citizen  who  will  not  approve. 
The  fact  must  be  admitted,  however,  that  the  result  has  not 
been  that  increase  in  morale,  that  increase  in  the  effort  of 
the  individual,  so  sorely  needed  in  the  present  situation. 
Rather  the  opposite  tendency  has  been  observed.  It  is  in- 
conceivable that  this  is  attributable  to  a  lack  of  ])atriotism 
among  railway  mechanics.  Railway  men  certainly  average 
no  lower,  and  probably  no  higher,  in  patriotism  than  any 
other  equal  group  of  citizens.  But  patriotism  cannot  be 
bought  and  patriotism  alone  can  accomplish  little  without 
])roper  organization.  Indeed,  the  present  situation  must  be 
accounted  for  by  a  failure  to  observe  some  of  the  fundamen- 
tal principles  of  successful  organization  rather  than  by  ques- 
tioning the  motives  of  individuals,  either  in  the  ranks  or  in 
])ositions  of  responsibility. 

A  casting  up  of  the  situation  in  the  light  of  the  principles 
so  clearly  stated  by  Mr.  McManamy  may  offer  some  con- 
structive suggestions.     These,  in  effect,  are  as  follows: 

1.  Supervision  to  be  effective  must  be  adequate  in  quan- 
tity. 

2.  Super\-ision  to  be  effective  must  be  constant. 
,1.     Supervision  to  be  effective  must  be  respected. 

4.  Supervision   to  be  effective  must   be  instructive. 

5.  Supervision  to  be  effective  must  be  courageous. 

The  first  two  principles  have  never  been  adequately  ob- 
ser\'ed  by  the  railroads.  There  are  few  shops  in  which  the 
number  of  foremen  has  been  adequate,  or  in  which  these  men 
have  not  been  burdened  with  duties  which  properly  do  not 
belong  to  them.  This  is  a  condition  inherited  by  the  Rail- 
road Administration,  which  offers  the  opportunity  to  render 
a  real  and  permanent  service  to  the  mechanical  department. 

The  action  of  the  Railroad  Administration  leaves  much 
to  lie  desired  on  the  third  point.  The  respect  accorded  sup- 
ervision depends  upon  many  things — personality,  authorit) 
and  by  no  means  least  of  all,  the  respect  accorded  by  the 
management  of  the  railroads  to  the  supervising  officers.  In 
the  wage  increases  and  readjustments  which  have  been  ef- 
fected, failure  to  give  adequate  consideration  to  the  super- 
vision has  ser^•ed  to  aggravate  an  already  undesirable  situ- 
ation and  undoubtedly  has  tended  to  lower  the  respect  of 
the  men  for  the  supervising  officers  with  whom  they  come 
directly  in  contact.  The  only  standard  by  which  the  relative 
value  of  the  men  in  the  ranks  and  the  supervising  officers, 
charged  with  the  full  responsiliility  of  securing  output,  may 
be  estimated  is  earning  capacity.  The  morale  of  no  organ- 
ization can  be  at  its  highest  when  relatively  so  little  respect 
is  accorded  its  supervising  officers  as  is  implied  by  the  pres- 
ent relation  between  wages  and  salaries  and  by  the  large 
amount  of  public  attention  which  has  been  given  to  the  ques- 
tion of  wages,  with  almost  utter  silence  as  to  the  claims  of 
the  supervision. 

The  instructive  phase  of  supervision  has  never  been  given 


adequate  attention  by  the  railroads,  a  fact  to  which  we  have 
frequently  called  attention.  One  of  the  best  means  of  ful- 
filling this  requirement,  especially  with  the  dilution  of  lalx)r 
skilled  in  the  requirements  of  railroad  work  necessary  at 
the  present  time,  is  the  employment  of  in.structors.  whose 
duties  are  to  supervise  the  methods  em])loyed  in  the  perfor- 
mance of  the  various  tasks  in  the  shops. 

The  highest  type  of  courage  cannot  l)e  exercised  by  the 
minor  supervisor)-  officers  when  any  of  the  normal  relation- 
shi|)s  within  the  organization  are  out  of  joint.  Courage, 
while  primarily  a  personal  quality,  is  seriously  handicapped 
in  its  proper  expression  by  a  lack  of  esprit  de  corps. 

There  are  two  things  which  need  to  be  done  to  secure 
ade(juate,  constant,  respected,  instructive  and  courageous 
supervision:  (1)  Pay — ^pay  what  it  is  worth  and  pay  for 
enough  of  it;  (2)  accord  it  the  same  encouragement  and 
])ublic  recognition  tliat  has  so  lavishly  lxH?n  given  to  labor. 
These  are  as  much  demanded  by  justice  as  they  are  highly 
essential  to  the  success  of  the  motive  })ower  department  organi- 
zation. 


NEW   BOOKS 

Modern  f.oioinotirc  Vahcs  and  Valve  Gctrs.  15y  Charles  I..  McShane,  330 
pages,  illustrated,  5li  in.  by  7V>  in.,  bound  in  cloth.  Published  by 
(Iriffin  &  Winter'.  Xew  York  Life  building,  C"hicago.     Price  $2.. SO. 

In  order  that  this  subject  may  be  thoroughly  understood  by 
all  persons  seeking  information  regarding  locomotive  valves 
and  valve  gears,  regardless  of  their  previous  training,  this 
book  includes  a  chapter  covering  the  general  definitions  and 
technical  terms  used  in  connection  with  the  subject.  This 
is  of  particular  advantage  as  it  brings  under  one  cover  this 
important  matter  and  a  thorough  discussion  of  the  different 
types  of  valves.  The  action  of  the  various  types  of  valves 
is  discussed  ver}-  fully,  which  with  numerous  and  particu- 
larly clear  illustrations  enable  the  reader  to  get  a  very  clear 
conception  of  the  operation  of  the  various  valve  gears  in 
general  use,  including  the  Walschaert  with  various  modifi- 
cations, the  Baker  valve  gear,  the  Southern  valve  gear  and 
the  Young  valve  gear.  Particularly  full  discussion  is  given 
to  the  Walschaert  gear  and  in  ever}-  ca.se  methods  of  setting 
these  gears  is  given,  llie  subject  matter  is  written  in  a  clear, 
understandable  manner,  every  effort  being  made  to  keep 
away  from  the  complex  technicalities  that  are  usuallv  in- 
troduced in  the  discussion  of  the  subject. 


l^ye  Hazards  in  Indusfial  Occuf>ati(ins.  IJy  Ciordon  L  Berry,  145  pages, 
illustrated.  6  in.  by  9  in.,  bound  in  cloth.  Published  by  the  Xationai 
Committee  foi  the  Prevention  of  IUin<lness.  130  East  Twenty-second 
!^treet.  New    York.     Price  50  cents. 

In  the  United  States  there  occur  every  year  nearly  200,000 
eye  accidents,  and  about  15,000  people  in  this  country'  are 
l»lind  to-day  as  a  result  of  injuries  received  in  industrial 
cccuixitions.  Ihe  importance  of  the  prevention  of  eye  acci- 
dents to  workers  can  l)e  judged  from  the  fact  that  they 
make  up  nearly  10  per  cent  of  the  total  casualties  reported. 
Practically  all  the  major  cau.^es  of  injuries  to  eyes  are  present 
in  railroad  shops.  These  include  machine  operations, 
chipping  and  grinding  operations,  babbitting,  sand  blasting, 
riveting,  using  "mushroomed"  tools,  autogenous  welding, 
spraying  processes  and  using  acids  and  chemicals.  There  is 
also  danger  of  injury  to  the  eyes  from  radiation  from  intense 
light  and  heat,  from  fumes,  vajX)r  and  gases  and  from 
bursting  gage  glasses. 

This  book  is  the  most  complete  compilation  of  material 
relating  solely  to  the  prevention  of  eye  accidents,  that  has 
been  published.  Studies  of  tho  causes  of  accidents  and  the 
methods  used  to  prevent  them  have  been  made  in  a  large 
number  of  plants.  Under  «ach  subject  treated  an  account  is 
given  of  the  preventive  measures  which  have  been  success- 
fully used,  and  numerous  iUusfations  help  to  make  the 
descriptions  clear. 
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all  of  his  figures  will  derive  benefit  and  profit  from  a  study 
of  those  aspects  of  the  subject  which  they  can  comprehend, 
and  will  be  encouraged  thereby  to  familiarize  themselves 
with  the  problems  to  which  Mr.  Turner  refers. 

Arthur  Curran. 


JOURNAL   BOX   PACKING  SITUATION 

Chicago,   111, 

To  THE  Editor: 

One  of  the  .greatest  difficulties  we  are  having  to  contend 
with  in  the  car  department  at  the  present  time  is  that  of  ob- 
taining a  suitable  journal  box  packing.  In  the  past  our  road 
has  used  long  wool  waste  because  of  its  resiliency  and  excel- 
lent capillary  action,  but  this  has  been  denied  us  and  from 
lack  of  experience  with  other  packing  we  are  anxious  to  learn 
of  a  good  substitute.  At  the  present  time  we  are  using  the  C 
mixture  specified  in  the  United  States  Railroad  Administra- 
tion's specification  No.  R-94.  This  consists  of  15  per  cent 
vegetable  fibre,  40  per  cent  cotton  threads  and  45  per  cent 
wool  threads.  We  have  not  had  this  in  service  long  enough 
to  determine  exactly  what  results  we  will  obtain  from  it. 
We  have  hesitated  to  use  all  cotton  waste,  although  we  under- 
stand that  there  are  several  roads  which  do.  Believing  that 
there  are  others  of  your  readers  who  have  had  to  contend 
with  the  same  situation,  your  paper  could  undoubtedly  be  of 
valuable  assistance  to  all  the  railroads  if  a  thorough  dis- 
cussion of  this  subject  were  given  in  your  columns. 

Mechanical  Enoineer. 


TIME  LOST  IN  SLOWDOWNS 

New  York  City. 

To  THE  Editor: 

Having  read  with  much  interest  the  article  on  Time  Lost 
in  Slowdowns  by  Walter  V.  Turner,  Eng.  D.,  appearing  in 
the  September  issue  of  the  Railway  Mechanical  Engineer, 
I  beg  to  offer  a  few  remarks  pertinent  to  the  broad  and  gen- 
eral principles  of  the  subject  under  discussion. 

It  is  true  that  much  time  is  lost  by  trains  which  in  pass- 
in"  through  populous  communities  are  subject  to  local  reg- 
ulations governing  the  matter  of  speed.  However,  much 
delay  is  also  caused  by  improper  arrangement  of  schedules. 
Years  ago  a  prominent  terminal  used  a  system  which  should 
have  been  perpetuated,  as  it  was  simple  and  eminently  just. 
If  a  number  of  trains  were  due  to  leave  in  a  short  space 
of  time,  the  most  important  one  left  first  and  the  others 
followed  in  the  order  to  which  their  standing  entitled  them. 
The  big  "limited"'  had  a  clear  track  and  was  out  of  the 
way  before  the  next  train  came  along,  and  thus  an  orderly 
procession  was  the  result.  Later  on  this  arrangement  was 
abolished  and  I  have  seen  the  most  famous  train  in  this 
country  held  up  and  brought  to  a  full  stop  less  than  a  mile 
from  its  starting  point  by  a  "penny-ante  three-car  local." 
Changes  in  this  terminal  have  made  observation  of  its  oper- 
ation difficult,  and  in  any  case  its  enlarged  facilities  may 
have  improved  matters.  Be  that  as  it  may,  there  is  still 
room  for  improvement  in  various  parts  of  the  country  to- 
day and  insignificant  locals  should  not  be  permitted  to  "lay 

out"  a  road. 

For  a  long  time  uninformed  sections  of  the  public  imag- 
ined that  fast  trains  were  patronized  exclusively  by  gilded 
"joy-riders."  It  is  now  being  brought  home  to  these  people 
that  the  biggest  men  of  the  country,  engaged  in  business 
of  vital  importance,  find  these  trains  a  convenience  and  a 
necessity.  Those  who  recall  the  "Exposition  Flyer"  of  1893 
will  remember  that  this  20-hour  train  between  New  York 
and  Chicago  was  not  patronized  so  much  by  visitors  to  the 
Fair  as  bv  bustling  business  men  who  recognized  it  as  a 
public  convenience  and  time  saver, 

Mr.  Turner  deserves  a  vote  of  thanks  for  directing  atten- 
tion to  a  subject  of  timelv  interest  and  practical  value. 
Even  these  who  nre  not  sufficiently  advanced  to  understand 


THINGS  FIXED 

Louisville.  Ky. 

To  THE  Editor: 

Concerning  that  word  "Standard"  about  which  we  have 
had  something  to  say. 

We  are  now  about  to  enter  into  a  phase  or  cycle  of  stand- 
ardization which  needs  to  be  keenly  observed  by  every 
thoughtful  mechanical  man;  laying  aside  all  prejudice  let 
us  view  the  experiment  broadly  and  with  unbiased  minds. 

For  the  time  being  every  pet  idea  must  be  relegated  to 
the  background  and  those  things  which  we  have  harbored 
for  the  most  of  our  lives,  we  are  to  forget  for  the  present. 
Fall  into  line  is  the  command  and  do  with  whaj  has  been 
allocated  to  our  territory  as  if  every  detail  were  part  and 
parcel  of  our  own  inventive  genius.  This  is  what  our  gov- 
ernment has  in  effect  requested  and  commanded  and  as  good 
citizens  and  soldiers  it  is  ours  to  obey  to  the  letter  and  in 
the  fullest  spirit  to  which  we  assent.  In  order  that  nothing 
escape  our  attention,  however,  we  note  in  passing  that  first 
of  all  we  must  make  new  patterns  for  these  new  locomotives, 
carry  a  new  stock  of  gray  iron  and  cast  steel  parts,  a  new 
line  of  fittings  such  as  checks,  water  gages,  steam  valves, 
turrets,  pops,  gages,  etc.,  etc.,  etc.  We  also  note  that  our 
reamers,  taps,  milling  cutters  and  dies  are  not  suitable — 
nor  have  we  jigs  or  templates  suitable  for  renewals  and  re- 
jiairs.  All  of  which  is  merely  by  the  way,  inasmuch  as  we 
are  preparing  to  lay  in  our  stock  accordingly  so  as  to  have 
ever}'thing  in  readiness  for  the  next  lot  of  new  power. 

Now  the  question  is  shall  we  accept  these  machines  as 
they  are  without  a  comment  or  suggestion?  Who  is  to  guide 
the  future  design  from  the  pitfalls  to  which  ever\'  designer 
is  a  victim  now  and  then?  How  long  are  these  splendid 
engines  to  remain  as  they  are?  By  whose  authority  are  we 
to  assume  they  will  be  the  1919  Model  Mikado?  Who  is 
to  follow  up  their  daily  performance  and  what  is  to  be  done 
if  some  detail  is  found  to  be  impractical?  Shall  we  keep 
to  the  design,  literally  renewing  those  parts  which  fail,  just 
exactly  as  they  were  before  they  break,  or  shall  we  do  as 
we  have  done  heretofore  and  strengthen  the  weaknesses  as 
they  occur,  keeping  a  memorandum  of  the  various  changes 
to  be  made  in  the  next  design  in  order  to  meet  the  condi- 
tions with  which  we  are  confronted  on  our  various  divisions. 
Common  sense  tells  us  that  we  are  to  face  these  questions 
and  do  the  things  as  we  have  always  done  them.  Locomotive 
designing  is  not  yet  finished;  we  must  go  on  and  and  on 
to  perfection,  suggesting,  experimenting,  changing  until  the 
highest  art  is  reached  and  reached  again. 

Who  will  then  gainsay  this  plain  simple  reasoning.  Does 
it  not  argue  into  the  thinness  of  air  the  delusion  of  perma- 
nent design  or  THINGS  FIXED. 

Millard  F.  Cox,  M,E. 


Fourth  Liberty  Loan  Returns. — It  is  estimated  that 
the  railroads  have  subscribed  75  per  cent  over  the  amount 
taken  in  the  Third  Liberty  Loan.  Complete  returns  have 
been  received  from  three  regions.  In  the  Eastern  region  12 
out  of  48  roads  were  100  per  cent,  in  the  Central  Western 
region  21  out  of  42  roads  were  100  per  cent  and  in  the  North- 
western region  2^  out  of  3%  roads  were  100  per  cent.  In  the 
Eastern  region  90  per  cent  of  the  employees  in  the  mechanical 
department  subscribed  and  in  the  Northwestern  region  99.33 
per  cent  subscribed.  The  average  subscription  per  subscriber 
was  $102  in  the  Eastern  region,  $117.14  in  the  Central 
Western  region  and  $112.12  in  the  Northwestern  region. 


Standard  Six- Wheel  Switcher 


Fourth  Design  of  the  Government's  Standard  Locomotives 
to  Be  Built  —  Fourteen  to   Go  to   the  Ghicago  Junction 


DURING  the  month  the  fourth  type  of  the  government's 
standard  locomotives  was  Ijuih  by  the  American  Loco- 
motive Company  at  its  Cooke  Works.  Fourteen  of 
these  locomotives  are  to  be  delivered  to  the  Chicago  Junction 
Railway  and  later  twenty  will  go  to  the  Pennsylvania  Lines 
West  and  live  to  the  Atlantic  Coast  Line.  These  locomotives 
weigh  165,000  lb.  in  working  order;  55,000  lb.  l>eing  carried 
on  each  axle,  and  they  have  21 -in.  by  28-in.  cylinders  with 
51 -in.  drivers.  These  engines  have  many  details  in  common 
with  the  standard  0-8-0  locomotives  which  were  descril>ed  in 
the  Raihvay  Mechanical  Engineer  for  October  on  page  543. 
They  are  also  a  great  deal  like  the  Six-wheel  switchers  built 
for  the  Chicago  &  North  Western  by  the  American  Locomotive 
Company  a  few  years  ago,  the  cylinders,  drivers  and  fireboxes 
being  practically  of  the  same  dimensions  and  the  boiler  is  of 
the  same  design  with  only  about  a  difference  of  100  sq.  ft.  in 
the  total  evaporating  heating  surface  and  40  sq.  ft.  in  the 
superheating  surface.  The  Chicago  &  North  Western  en- 
gines have  given  excellent  service  in  both  transfer  and  switch- 
ing work.  These  engines  are  used  to  transfer  freight  between 
the  Fortieth  avenue  and  Proviso  yards  in  Chicago,  a  distance 
of  about  nine  miles.  They  have  handled  3,000  tons  over 
grades  of  0.92  per  cent  and  0.8  per  cent. 

The  boiler  of  the  standard  0-6-0  switcher  is  of  the  same 
general  design  as  that  of  the  Eight-wheel  switcher.  It  was  de- 
signed for  a  pressure  of  200  lb.  but  has  a  working  pressure  of 
190  lb.  It  is  66  in.  in  diameter,  of  the  straight  telescopic  type, 
with  19/3  2 -in.  barrel  sheets,  9/ 16 -in.  front  tube  sheet  and 
i/^-in.  back  tube  sheet.  There  are  158  two-inch  tubes  and 
twenty-four  5^ -in.  flues,  15  ft.  long  over  tube  sheets.  The 
size  and  length  of  the  tubes  are  the  same  as  those  in  the 
Eight-wheel  switcher.  The  firebox  is  72^  in.  long  by  66^ 
in.  wide.  The  door  and  crown  sheets  are  Y%  in.  thick  and 
the  wrapper  sheet  and  back  head  are  9/16  in.  and  Yi  in. 
thick,  respectively.  The  water  legs  are  5  in.  wide  at  the 
throat  and  4^  in.  wide  on  the  other  three  sides.  There  are 
three  tubes  for  a  Security  brick  arch  and  the  O'Connor  fire- 
door  flange  is  used.  There  are  346  flexible,  58  hollow  and 
383  solid  staybolts.  The  boiler  is  equipped  with  a  24-unit 
type  A  superheater  having  a  heating  surface  of  442  sq.  ft., 
which  with  an  evaporating  surface  of  1,886  sq.  ft.  gives  an 
equivalent  heating  surface  of  2,536  sq.  ft. 

The  general  design  of  the  frame  for  these  engines  is  the 


same  as  for  the  0-8-0  standard  locomotives.  These  frames 
are  5  in.  wide  from  the  front  to  just  back  of  the  rear  set  of 
drivers,  where  a  slab  section  2  in.  wide  by  12  in.  deep,  in- 
creasing to  3  in.  wide  by  18  in.  deep  at  the  extreme  end  is 
provided.  They  are  5  in.  deep  over  pedestals  and  4 '  j^  in. 
deep  at  the  smallest  section  of  the  upjier  rail.  The  lower  n""' 
is  3  in.  deep.  A  heavier  section  is  provided  under  the  cylm- 
ders,  the  depth  of  the  frame  Ijeing  increased  to  73^  in.  and 
to  95^  in.  at  the  buffer  l>eam.  The  j^edestal  binders  have  a 
minimum  section  of  3  in.  by  5  in. 

The  side  rods  are  of  slab  section,  the  front  rod  being  5  in. 
by  lYz  in.  and  the  back  rod  4  in.  by  1  5/16  in.  These  are 
coupled  together  with  a  4-in.  knuckle  pin.  The  connecting 
rods  are  of  channel  section,  being  6  in.  deep  with  Js-in. 
flanges  3^4  in.  wide,and  -^^-in.  webs.  A  cast  iron  box  t>pe 
piston  is  used,  having  Hunt-Spiller  bull  and  packing  rings. 
The  piston  rod  is  3;^^^  in.  in  diameter.  The  crosshcad  is  of 
the  alligator  type,  having  Hunt-Spiller  gun  iron  shoe-.  The 
steam  distribution  is  controlled  by  the  Baker  valve  gear, 
which  in  general  is  of  a  design  similar  to  that  used  on  the 
0-8-0  switchers,  many  parts  of  which  are  duplicates.  Both 
the  Lewis  and  Mellin  reverse  gears  will  be  used  on  locomo- 
tives in  this  order.  The  packing  of  both  the  valves  and 
cylinders  is  of  the  United  States  Metallic  Packing  Company's 
design. 

The  piston  valves  are  10  in.  in  diameter  and  are  fitted  with 
bushings  and  packing  and  bull  rings  of  Hunt-Spiller  gun 
iron.  The  cylinder  bushings  are  also  made  of  the  same 
material. 

The  tender  is  identical  with  that  used  with  the  0-8-0 
switchers,  having  a  capacity  of  8,000  gal.  of  water  and  16 
tons  of  coal.  The  tank  has  the  Locomotive  Stoker  Cwnpany's 
type  D  coal  pusher.  Commonwealth  cast  steel  underframe, 
and  cast  steel  tender  truck  side  frames  to  be  furnished  by  the 
American  Steel  Foundries  and  the  Buckeye  Steel  Castings 
Company.  The  tender  wheels  are  cast  ircm,  being  i5  in.  in 
diameter. 

There  are  a  large  number  of  details  on  this  locomotive  that 
are  common  to  the  standard  Eight-wheel  switcher  and  a  few 
common  to  all  of  the  standard  locomotives.  Among  the  items 
common  to  both  of  the  switchers  may  be  mentioned  driving 
axles,  driving  boxes,  shoes  and  wedges,  pedestal  crosstie, 
grates,  tube  setting,  coal  pusher,  many  of  the  cab  fixtures, 
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bumper  arrangement,  Ijell  details,  reverse  shaft  yoke  and  bell 
crank.  Such  details  as  the  dome  cap,  coupler,  coupler  draw- 
head,  eccentric  rod  bearings,  cylinder  cocks  and  gage  cocks 
are  common  to  all  of  the  standard  locomotives. 

These  engines  are  to  be  equipped  with  the  Shoemaker  fire- 


Sections  Through  Six-Wheel  Switch  Locomotive 

door,  Cole  safety  valve,  Sargent  safety  three-face  water  gage. 
Mo.  11  non-lifting  Nathan  injector,  Detroit  three-feed  lubri- 
cator, Pyle  electric  headlight,  Westinghouse  air  brakes,  Im- 
perial t}pe  B  uncoupling  device,  unit  drawbar,  Franklin 
flexible  metallic  joints,  Ashcroft  steam  gages,  Chicago  Rail- 
way Equipment  Compan}-  brake  beams,  Woods  tender  side 


Chicago  &  North  Western  by  the  American  Locomotive  Com- 
pany a  few  years  ago: 

General  Data 

U.  S.  R.  A.  Chicago  & 

Standard  North    VN'cstcrn 

r.age    4  ft.   8 '/J   in.  4  ft.  8 '/i   in. 

Service   Switching  Transfer 

Fuel    j?it.  coal  Bit.    coal 

Tractive  effort 39,100  lb.  37.000  lb. 

Weight  in  working  order 165,000  lb.  171,000  lb. 

Weight  on  drivers 165,000  1b.  171,000  1b. 

Weight    of    engine    and    tender    in 

working  order 309,000  lb.  298,000  lb. 

Wheel  base,  driving 11   ft.  lift.  6  in. 

Wheel  base,  total U    ft.  lift.  6  in. 

Wheel  base,  engine  and  tender 49  ft.  3j;   in.  47  ft.  6 1^  in. 

Ratios 

Weight  on  drivers  -^  tractive  effort.  4.22  4.62 

Total  weight    -f-    tractive  effort 4.22  4.62 

Tractive  effort    X    diani.   drivers   -r- 

equivalent  heating  surface* 782  "32 

Equivalent  heating  surfact*   -i-  grate 

area 77.3  78.9 

Firebox  heating  surface  -i-  equiva- 
lent heating  surface.*  per  cent...  S.41  5.89 

Weight    on     drivers     -^     equivalent 

heating  surface*  64.7  66.28 

Total    weight    -^    equivalent    heating 

surface*    64.7  66.28 

Volume  both  cylinders 11.22  cu.   ft.  ll.22cu.ft. 

Equivalent  heating  surface*    -=-    vol. 

cylinders    226.5  229.8 

Grate  area  -^  vol.  cylinders 2.94  2.96 

Cylinders 

Kind    Simple  Simple 

Diameter  and  stroke 21  in.  by  28  in.  21  in.  by  28  in. 

I'ah.cs 

Kind    Piston  I'iston 

Diameter   10  in.  12  in. 

Greatest  travel   6  in.  6^'  in. 

Outside  lap   ?i  in.  1  in. 

Inside  clearance   0  in.  0  in. 

Lead  in  full  gear 's   in.  J^  in. 

IlllCils 

Driving,  diameter  over  tires. ..  ;^.v.  51   in.  M  in. 

Driving,   thickness  of  tires S'A   in.  3'jin. 

Driving  journals,  main,  diameter  and 

length 9  in.  by  12  in.  9?^  ia.  by  12  in. 

Driving    journals,    others,    diameter 

and  length   9  in.  by  12  in.  9J;  in.  by  12  in. 

RoHcr 

Style    Straight  Straight 

Working  pressure 190  lb.  per  sq.  in.  180  lb.  j>er  sq.  in. 

Outside  diameter  of  first  ring 66  in.  66  in. 

Firebox,  length  and  width 72%  in.  by  66 '4  in.    72}i  in.  by  65-4  in. 

Firebox  plates,  thickness -^  in.  and  ^  in.  X  in. 

Tubes,  number  and  outside  diameter.  158 — 2  in.  160—2  in. 

Flues,  number  and  outside  diameter.  24 — 5'j  in.  22 — SH  in. 

Tubes  and  flues,  length 1 5  ft.  16  ft. 

Heating  surface,  tubes 1,233  sq.  ft.  1,333  sq.  ft. 
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Boiler  for  the  Standard  Six-Wheel  Switcher 


bearings,  Westinghou-e  type  D-l  draft  gear,  Hancock 
sprinkler,  Chambers  throttle  and  United  States  Metallic 
Packing  Company  pneumatic  sanders. 

The  following  table  contains  the  principal  data  and  dimen- 
sions of  these  engines  as  compared  with  those  built  for  the 


Heating   surface,    fives 

Heating  surface,   firebox 

Heating  surface,  total 

Superheater  heating  surface. . . 
Equivalent  heating  surface*... 

Grate  area   

Smokestack,  height  above  rail. 
Center  of  boiler  above  rail... 


515  sq.  ft 

138  sq.  ft. 
1,886  sq.  ft. 

442  sq.  ft. 

2,549  sq.  ft. 

33  sq.  ft. 

14  ft.  54  in. 

102  in. 


492  sq.  ft. 

152  sq.  ft. 

1,977  sq.  ft. 

402  8q.  ft. 

2,580  sq.  ft, 

32.7  sq.  ft. 

14  ft.  IV^  in. 

103  in. 


1 


596 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  11 


Tender 

Tank   Water  bottom  Water  bottom 

Frame    Commonwealth  Cast  steel 

Weight    144.000  lb.  127,000  lb. 

Wheels,    diameter    33  in.  33  in. 

Tonrnals,   diamiter  and  length 6  in.  by  11  in.  5  in.  by  9  in. 

Water  capacity   8,000  gal.  6,500  gal. 

Coal  capacity    16  tons  10  tons 

•Equivalent   heating   surface    =    total    evaporative    heating   surface    +    l.S 
times  the  superheating  surface. 


LOCOMOTIVE  GAB  AND  GAB   FITTINGS* 

The  many  types  of  engines  make  u  universal  design  of 
cab  hardly  feasible,  but  it  is  felt  that  the  following  sugges- 
tions could  be  adapted  to  any  design  of  locomotive  cab: 

Body  of  Cab. — The  overhang  of  a  cab  should  be  of  dimen- 
sions such  as  will  insure  protection  from  the  elements  to  the 
fireman.  This  really  necessitates  its  extension  to  a  point 
approximately  over  the  coal  doors  on  the  tender. 

It  is  the  opinion  of  the  committee  that  the  front  windows 
of  the  cab  should  be  as  close  as  consistent  to  the  engine  crews' 
usual  and  proper  position  in  the  cab.  This  is  to  provide  a 
broader  view  for  the  engine  crew. 

The  side  windows  provided  for  locomotive  cabs  are  as  a 
general  rule  of  the  sliding  type,  and  we  believe  that  a  sash 
should  l)e  constructed  in  such  a  manner  as  to  provide  for 
small  panes  of  glass,  for  the  reason  that  the  portion  of  frame 
between  window  panes  forms  a  brace  lessening  the  liability 
of  breakage,  and  in  case  of  breakage  it  reduces  the  cost  of 
replacing,  and  lessens  the  oj)ening  while  in  service. 

\'entilators  should  be  provided  and  so  constructed  as  to 
exclude  cinders. 

Gutters  on  sides  of  cab  should  Ijc  located  immediately  over 
the  windows  in  such  a  way  as  to  afford  all  of  the  protection 
possible  to  the  engine  crew.  The  opinion  of  the  engineman 
is  that  it  should  l)e  immediately  over  the  cal)  window. 

Cab  Fittings. — Receptacles  should  be  provided  for  signal 
appliances,  such  as  lanterns,  fusees,  flags,  torpedoes,  etc. 
Torches,  oil  cans,  hand  tools,  shaker  bars,  broom  and  other 
portable  cab  equipment  should  have  convenient  receptacles 
or  hangers  provided  so  that  they  may  readily  be  located  by 
the  engine  crews. 

Boiler  Appurtenances. — The  steam  manifold  has  been 
given  various  locations.  Some  are  inside  of  the  cab  directly 
on  top  of  the  Ijoiler,  and  where  two  are  used  they  are  usually 
located  in  the  cab  on  the  sides  of  the  boiler  near  the  top. 
Those  located  outside  of  the  cab  are  just  forward  of  the  cab 
on  top  of  the  boiler  and  are  provided  with  rods  that  extend 
through  the  front  of  cab  for  the  purpose  of  operating  the 
steam  valves  on  the  steam  turret.  This  last  mentioned  ar- 
rangement, that  is  outside  the  cab,  has  numerous  advantages 
over  those  located  inside.  It  produces  a  cooler  cab  in  warrri 
weather  and  a  drier  cab  in  the  cold  season;  it  lessens  the 
number  of  steam  pipes  in  the  cab  and  correspondingly  de- 
creases in  number  the  pipe  holes  in  cab  that  are  generally 
hard  to  seal  and  keep  tight  against  severe  weather. 

It  is  believed  that  better  provisions  could  be  made  for  the 
securing  of  the  injector  to  the  boiler.  It  is  suggested  that  it 
be  provided  with  a  bolting  flange  similar  in  a  way  to  the 
bolting  flange  on  an  air  pump  with  a  bed  plate  on  the  boiler. 
In  cases  where  injectors  are  located  outside  of  the  cal)s  sub- 
stantial rods  equipped  with  durable  joints  and  suitable  brack- 
ets that  will  keep  the  rod  from  turning  and  thereby  change 
the  capacity  at  times  when  it  should  remain  constant,  should 
be  provided.  The  operating  handles  should  be  located  con- 
veniently within  reach  of  the  engine  crew. 

There  is  no  question  but  that  the  "Bull's  Eye"  type  of 
lubricators  is  most  desirable,  but  the  manner  in  which  they 
are  secured  deserves  greater  attention. 

Throttle  and  Rez'ersr  Lever. — It  is  desirable  to  have  the 
throttle  lever  .«;o  located  that  it  can  be  readily  handled  by  the 

•Abstract  of  a  committee^  report  presented  at  the   1918  convention  of  the 
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engineer  and  at  the  same  time  have  his  head  outside  of  the 
window  to  observe  signals  from  either  front  or  rear. 

Where  a  power  reverse  gear  is  used  an  indicator  should  be 
provided  to  indicate  the  position  of  the  valve  gear.  When 
air  reverse  gear  is  used,  the  steam  cormection  globe  valve 
should  be  located  within  handy  reach  of  the  enginemah  in 
the  cab,  so  that  the  steam  pressure  may  be  readily  turned  on 
in  case  of  an  air  failure. 

Brake  Valves. — Automatic  and  independent  air  brake 
valves  in  cabs  should  be  located  in  a  manner  to  provide  ample 
clearance  with  the  handles  in  any  position  and  so  they  may 
be  easily  operated  from  the  engineman's  usual  position. 

The  report  was  signed  by :  J.  H.  DeSalis,  chairman ;  W.  H. 
Corbett,  W.  W.  Shelton,  H.  H.  Schulte  and  H.  F.  Henson. 

DISCUSSION  ON  CAB  FITTINGS 

John  McManamy,  supervisor  of  equipment,  U.  S.  R.  A., 
outlined  the  arrangement  of  the  cabs  of  the  government 
standard  locomotives  in  which  many  of  the  suggestions  made 
in  the  paper  had  been  carried  out.  He  spoke  particularly  of 
the  desirability  of  having  all  valves  and  steam  pipes  outside 
the  cab.  The  government  standard  locomotives  are  equipped 
with  two  water  glasses  as  a  special  safety  provision.  Care 
has  l^een  taken  to  prevent  interference  between  the  devices  in 
the  cab  and  all  handles  have  a  clearance  of  3^  in.  from 
adjacent  parts  in  every  position. 

F.  P.  Roesch,  fuel  supervisor,  U.  S.  R.  A.,  commented  on 
the  inconvenient  arrangement  of  valves  found  on  many  loco- 
motives. Oftentimes  the  valves  can  only  be  packed  from  the 
top  of  the  cab  and  consequently  there  is  an  excessive  leakage 
of  steam.  Mr.  Roesch  advocated  taking  out  of  the  cab  every- 
thing that  could  conveniently  be  located  elsewhere.  He  sug- 
gested that  the  steam  manifold  might  well  be  set  against  the 
back  of  the  dome  where  there  was  no  chance  of  it  being  dam- 
aged in  case  of  collisions  or  accidents. 

G.  A.  Kell,  Grand  Trunk,  told  of  the  complaints  received 
from  enginemen  when  the  vestibule  cabs  were  first  installed. 
The  men  objected  to  them  on  the  grounds  that  they  were 
noisy,  cold  and  dirty.  By  greasing  the  buffers  the  noise  was 
largely  reduced  and  a  dust-board  on  the  roof  assisted  in 
keeping  out  the  dirt.  In  order  to  keep  the  cab  warm  about 
10  in.  of  lagging  was  removed  from  the  boiler  just  above  the 
floor  of  the  cab. 

A.  N.  Wilsie,  C.  B.  &  Q.,  spoke  of  the  importance  of 
locating  the  feed  valve  in  a  convenient  position  in  the  cab 
and  also  mentioned  the  good  results  that  had  been  secured  by 
placing  a  contrifugal  dirt  collector  in  the  delivery  pipe  near 
the  main  reservoir. 

L.  D.  Gillett,  Dominion  Railway  Commission  of  Canada, 
endorsed  the  vestibule  t\T3e  of  cab  as  the  best  thing  for  pro^ 
tecting  the  enginemen  and  insuring  comfort  under  all  weather 
conditions.  He  stated  that  the  vestibule  cab  if  properly  de- 
signed and  maintained  was  comfortable  both  in  the  hot  and 
cold  weather. 

J.  C.  Petty,  N.  C.  &  St.  L..  stated  that  it  was  found 
necessar}'  to  remove  the  vestibule  cabs  from  the  Russian  loco- 
motives operated  in  this  countr\'.  He  stated  that  the  failure 
of  this  type  of  cab  might  have  been  due  to  the  fact  that  they 
were  built  of  sheet  steel  but  were  not  lined. 

F.  Zwight,  Nor.  Pac,  spoke  of  the  failure  of  the  clear 
vision  cab  window  in  cold  climates.  After  the  windows  were 
installed,  as  required  by  law,  so  many  objections  were  re- 
ceived from  the  enginemen  that  it  was  found  necessary  to 
return  to  the  use  of  a  double  glass  with  a  dead  air  space  be- 
tween. Several  members  spoke  of  the  desirability  of  short- 
ening the  cab  to  bring  the  front  window  nearer  to  the  engine- 
men  and  give  them  a  broader  angle  of  vision. 

J.  H.  DeSalis,  N.  Y.  C,  in  closing  the  paper  stated  that 
while  there  were  manv  changes  in  cabs  which  would  add  to 
the  comfort  of  the  enginemen,  it  was  impossible  to  bring 
these  changes  about  quickly  in  the  present  circumstances. 


Mechanical  Department  Supervision* 

Better  Supervision  and   More  of  It  Is  Needed  to 
Keep  Up  Shop  Output  Because  of  Dilution  of  Labor 

BY  FRANK  McMANAMY, 
Assistant  Director,  Division  of  Operation,  United  States  Railroad  Administration 

THE  importance  or  in  fact  the  necessity  of  efficiency  in  Active  competition  for  supervisory  positions  should  be  en- 

the    railroad    organization    cannot    be    overestimated  couraged  by  making  such  positions  as  attractive  as  possible 

and,  as  stated  by  the  director  general  in  his  report  to  and  if  this  is  done,  it  will  result  in  securing  the  best  material 

the  President,  the  efficiency  of  the  railroads  depends  entirely  available,   which   is  highly  essential   if  the  output  in  both 

upon  the  supply  and  condition  of  the  motive  power  and  the  grade  and  in  quantity  is  to  be  kept  up  to  the  standard, 

efficiency  with  which  it  is  operated.    The  important  question,  Supervision  to  be  effective  must  be  instructive.     Some  one 

therefore,   is   to  get   the   locomotives    in    shape   to   perform  has  said  that  the  principal  reason  for  not  getting  the  result 

efficient  service  and  maintain  them   in  that  condition.      At  we  anticipated  was  because  we  failed  to  explain  just  what 

the  present  time  the  big  factor  in  this  is  the  question  of  was  wanted — a  lack  of  understanding.     To  this  cause  may 

supervision  of  shops  and  shop  work.  be  laid  many  failures  both  of  men  and  of  plans.     It  is  neces- 

Reports  show  that  there  are  employed  in  the  mechanical  sary,  therefore,  that  instructions  be  complete,  that  they  be 

department  of  the  railroads  under  Federal  control,  393,000  concise,  that  they  be  understandable,  and  that — above  all, 

persons,  of  whom  255,000  are  in  the  locomotive  department  they  be  workable. 

and  138,000  in  the  car  department.     To  insure  efficient  and  The  issuance  of  orders  is  the  easiest  thing  in  the  world, 

economical  handling  of  this  labor  and  material,  organization  but  to  issue  a  large  number  of  orders  is  to  insure  their  l>eing 

is  required  and  the  prime  factor  in  any  organization  is  super-  disregarded.     Voluminous   instructions  therefore   should   be 

vision.      Railroad    forces,   and   particularly   maintenance  of  carefully  avoided.     If  this  is  done  and  the  instructions  issued 

equipment  forces,  have  been  subjected  to  heavy  drain  because  are  brief  and  are  to  the  point,  better  observance  may  be  ex- 

of  the  war  and  this  has  resulted  in  dilution  of  the  quality  of  pected;  instructions  alone,  no  matter  how  carefully  prepared, 

labor.    Because  of  this  dilution  supervision  both  in  kind  and  are  of  little  value  without  a  i)roper  follow-up  or  checking 

in  quantity,   becomes  even  more  important  than  heretofore.  system  to  see  that  the  instructions  are  observed  and  the  work 

It  is  to-day  the  big  problem  in  railroad  operation.  up  to  the  required  standard. 

Supervision  to  be  effective  must  be  adequate  in  quantity,  Supervision  to  be  effective  must  be  courageous.     The  qual- 

therefore,  the  number  of  workmen  under  one  officer  must  be  ity  of  production  comes  from  the  top  downward.     We  get 

such  that  the  officer  is  in  constant  touch  with  his  force.    Per-  from  the  average  workman  as  good  a  job  as  we  accept,  no 

sons  who  have  studied  military  and  industrial  organizations  better.      Supervision   must  maintain  the  accepted   standards 

state  that  one  man  can  properly  supervise  not  to  exceed  from  and  this  requires,  in  many  cases,  real  courage,  but  it  is  neces- 

25  to  35  men,  a  figure  much  below  that  which  is  often  used  sary,  and  the  supervising  officer  is  the  only  means  whereby 

in  railroad  work  which  has  been  known  to  extend  to  nearly  this  can  be  accomplished.     With  the  conditions  now  existing 

100  men.     The  statements  as  to  the  number  of  men  who  can  the  maintenance  of  high  standards  is  necessary  to  the  morale 

be  properly  supervised  by  one  officer  are  based  on  studies  of  the  forces  and  to  the  preservation  of  proper  discipline, 

made  when  conditions  were  normal.     In  view  of  the  neces-  There  are  approximately   20.000  more  employees   in  the 

sity  for  the  intensive  use  of  labor  and  material  to-day,  because  locomotive  department  to-day  than  there  were  a  year  ago 

of  the  demand  for  both,  the  figures  stated  are,  I  believe,  too  and  approximately  8,000  more  in  the  car  department  than  for 

high.  this  date  last  year.    Added  to  this  we  are  working  more  hours, 

Supervision  to  be  effective  must  be  constant.     The  with-  many  more  hours,  per  week  than  we  did  a  year  ago.     With 

drawal  of  the  foreman  or  supervising  officer  from  his  duties  the  increase  in  force  and  the  increase  in  man  hours,  we  are 

many  times  each  day  to  answer  summons  from  those  in  not  in  all  cases  receiving  the  returns  we  should;  I  attribute 

authority,  the  preparation  of  reports  and  routine  office  work  this  largely  to  inefficient  supervision. 

which  could  be  done  in  much  less  time  by  persons  with  I  have  endeavored  to  point  out  some  of  the  essential  re- 
clerical  experience,  the  daily  attendance  to  staff  meetings  quirements  of  effective  supervision  but  it  must  be  more — ^it 
which  necessitates  absence  from  usual  duties  for  periods  must  l^e  responsible,  as  authority  and  responsibility  go  hand 
ranging  from  30  minutes  to  two  hours,  are  not  conducive  to  in  hand.  We  cannot  separate  them  and  if  we  confer  ade- 
efficient  supervision.  quate  authority  on  an  officer  he  must  have  sufficient  confidence 

Many  supervisory  positions  have  been  permitted  to  liecome  in  his  own  ability  and  judgment  to  do  the  work  required  and 

supervisor)'  positions  in  name  only.     We  find  superintend-  assume  the  responsibility  for  it. 

ents  of  shops,  master  mechanics,  general  foremen,  roundhouse  Since  the  government  has  assumed  control  of  the  railroads 

foremen  and  even  men  in  positions  of  lesser  responsibility,  supervising  officers  have  often  made  the  statement  that  they 

required  to  devote  so  much  time  to  office  work,  to  personally  did  not  know  just  what  authority  they  had  and  in  many 

transmitting  reports  to  superiors  and  to  other  work  of  like  instances  when  matters  which  have  always  been  handled  by 

character,  that  they  can  devote  little  or  no  time  to  the  direc-  certain  officials  have  l>een  put  up  to  them  their  reply  has 

tion  of  the  active  work,  and  by  active  work  I  mean  the  actual  been  "I  do  not  know  whether  I  can  handle  this  without  in- 

expenditure  of  the  labor  and  material  under  their  control,  structions  from  Washington,"  and  this  has  been  given  as  an 

Supervision  to  be  effective  must  be  respected,  and  this  ap-  excuse  for  failure  of  almost  all  kinds, 

plies  to  those  of  higher  as  well  as  lower  rank.    The  possession  Paragraph   1   of  General  Order  Xo.   1,  issued  by  the  di- 

of  proper  title  to  indicate  the  character  of  services  rendered  rector  general  on  December  29,  1917,  reads  as  follows: 

which  will  command  respect  from  those  under  his  jurisdiction  ;^„  ^^^^^^^    ^^^^.^  ^^^  employees  of  such  transportation  systems  may  con- 

and  consideration  from  those  in  other  departments  with  whom  tinae  in   the   perfonnance   of   their  present   regular   duties,    reporting  to   the 

he  comes    in   contact,   is   a   necessary   advantage   which    should  ■^"'=  °^""  ^^  heretofore  and  on  the  same  terms  of  employment 

be  given  each  supervising  officer.  This  in  the  absence  of  subsequent  orders  to  the  contrar>-, 

•.^bstract  of  a  paper  presented  before  the  New  York  Railroad  Club.  SeemS    tO    me    effectually    tO    dispOSe   of    any    doubt    aS    tO    the 
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authority  of  supervising  officers  and  leaves  the  question  of 
failure  to  properl\-  supervise  the  work  squarely  up  to  the 
officer  involved.  \\'hat  is  wanted  by  tlie  Railroad  Admin- 
istration is  that  each  railroad  officer  or  employee  who  remains 
in  the  service,  who  continues  to  perform  the  usual  duties 
assigned  to  him  will  if  possible  do  a  little  more  work  than 
he  ever  did  before  and  do  it  a  little  l)etter. 

There  can  be  no  question  as  to  the  authority  of  railroad 
ofiicers  under  government  control  to  perform  all  of  their  usual 
duties  and  there  has  been  no  lack  of  support  from  the  Rail- 
road Administration  when  those  duties  were  projx'rly  and 
diligently  performed. 

A  discussion  of  the  question  of  supervision  would  not  be 
complete  without  considering  co-operation  in  connection  there- 
with, because  I  believe  the  real  test  of  the  supervising  officer 
is  his  ability  to  obtain  the  co-operation  of  the  men  working 
under  his  direction.  The  extent  to  which  the  supervising 
officer  can  get  his  force  to  work  together  for  a  common  object 
depends  almost  entirely  upon  his  attitude  toward  the  men 
and  his  interest  in  the  work  that  is  l^eing  done.  The  super- 
vising officer  who  considers  that  his  full  duty  has  been 
performed  when  he  has  issued  instructions  covering  the  work 
to  be  done  is  not  going  to  secure  any  great  amount  of  co- 
operation. He  must  show  the  employee  that  he  has  a  per- 
sonal interest  not  only  in  the  work  but  in  the  workman. 
They  must  know  that  in  addition  to  passing  out  the  work 
slips  he  is  going  to  follow  them  to  see  that  the  work  is 
promptly  done  and  in  a  workmanlike  manner.  He  should 
also  encourage  workmen  In-  seeing  that  Ijoth  material  and 
tools  are  supplied  to  mechanics  so  that  they  may  keep  their 
machines  in  operation,  for  there  is  no  one  thing  that  goes 
further  to  discourage  a  good  mechanic  and  curtail  the  outi)ut 
than  to  require  him  to  shut  down  his  machine  while  locating 
materials  which  should  have  l)een  delivered  by  a  laborer  or 
to  secure  tools  which  a  tool  messenger  should  have  delivered. 

There  is  notliing  that  will  keep  a  force  of  men  at  their  best 
quite  so  well  as  the  knowledge  that  the  supervising  officer 
is  on  the  jol),  inspecting  their  work,  both  as  to  quality  and 
(|uantity,  and  that  good  work  will  be  noted  and  the  work- 
man given  due  credit,  as  surely  as  work  that  is  not  up  to  the 
standard  will  be  corrected. 

In  addition  to  co-operation  between  employees  and  su- 
pervising officers  we  must  also  have  co-oj^eration  lutween 
different  dejiartments  if  we  are  to  get  results  out  of  our 
locomotive  shops.  The  work  must  be  co-ordinated  so  that 
time  lost  bv  one  department  in  waiting  for  another  is  reduced 
to  a  minimum.  To  liring  this  about  it  is  usually  necessary 
for  certain  employees  in  one  department  to  work  overtime  or 
to  make  an  e.xtra  effort  so  that  some  one  else  is  not  waiting 
for  the  job  they  are  doing  and  this  is  one  of  the  times  when 
co-operation  between  supervising  officers  and  emploxtes  is  of 
direct  benefit  because  without  it  there  is  frequently  objection 
on  the  part  of  the  employees  to  work  the  necessary  overtime 
to  help  some  one  else. 

Absolute  fairness  in  handling  this  is  also  necessary  l^ecause 
•f  the  employee  loses  confidence  in  the  supervising  officer's 
fairness  in  matters  of  this  kind,  objection  to  the  overtime 
worked  will  usually  result. 

Co-operation  l)etween  shops  and  roundhouses  is  extremely 
important  and  roundhouse  jobs  should  be  given  preference 
and  promptly  handled,  because  in  this  way  many  locomotive 
hours  may  be  saved. 

Increased  shop  output  due  to  closer  co-operation  and  better 
supervision  over  the  maintenance  of  power  w"ll  avail  us  little 
without  co-o})eration  l>etween  the  transportation  department 
and  the  mechanical  department  with  respect  to  the  use  of 
power. 

The  railroads  were  taken  over  by  the  government  not  be- 
cause it  desired  to  go  into  the  railroad  business  but  because 
under  the  conditions  which  existed  at  that  time  increased 
efficiencv  was  absolutely  necessary.   The  efficiency  with  which 


the  railroads  had  been  operated  prior  to  that  time  was  not  the 
(juestion  at  issue  because,  however  great  that  may  have  been, 
still  greater  efficiency  was  required. 

It  has  been  the  general  impression  among  the  people,  if 
we  are  to  judge  by  the  remarks  made  when  the  subject  was 
discussed,  that  government  operation  of  railroads  would  sim- 
ply establish  a  big  political  machine  and  that  efficient  railroad 
men  would  be  displaced  to  make  room  for  politicians  and 
for  that  reason  the  present  organizations  would  be  destroyed 
and  replaced  by  inefficient  ones.  Nothing  could  be  farther 
from  the  truth  so  far  as  the  present  Railroad  Administration 
is  concerned.  Order  No.  1  of  the  director  general  has  made 
it  clear  that  under  government  control  of  railroads  there 
would  be  no  disposition  to  replace  competent,  experienced 
railroad  officers  or  employees.  In  fact,  I  can  say  emphatically 
that  no  railroad  officer  or  employee  who  is  efficient  and 
diligent  in  the  performance  of  his  work  was  ever  so  secure 
in  his  position  as  he  is  at  the  present  time. 

The  question  Ijefore  us  at  the  present  time  is  not  as  to 
whether  government  control  or  government  ownership  of  rail- 
roads is  a  good  thing  or  a  bad  thing — that  will  l)e  settled  by 
the  ])eo|)le  after  the  war. 

The  (juestion  before  the  railroad  officers  and  employees 
to-day  is  solely  one  of  operating  efficiency  and  still  greater 
efficiency  in  order  to  meet  the  demands  placed  upon  them. 
The  operation  of  the  railroads  of  the  country  as  a  unit  during 
the  war  is  the  most  severe  test  that  has  ever  been  placed  upon 
the  railroad  men  of  the  country.  The  operation  of  railroads 
is  not  only  the  Railroad  Administration's  jol).  it  is  also  the 
railroad  man's  job.  It  is  not  the  Railroad  Administration's 
reputation  that  is  at  intake,  it  is  the  reputation  of  the  railroad 
man  that  is  at  stake;  this  brings  the  issue  down  to  each  indi- 
vidual, which  is  just  where  it  should  be. 

The  question  before  us  is  not  what  is  the  other  fellow  doing 
nor  what  did  we  do  last  year,  but  what  am  I  doing  now 
to  help  increase  the  efficiency  of  railroad  operation.  This 
(|uestion  will  be  best  answered  by  the  record  of  achievement. 

The  railroad  men  of  the  country  have  furni.shed  their  full 
(juota  for  the  front  in  all  branches  of  service;  they  have  gone 
over  the  top  in  the  Liberty  Loans;  they  have  repaired  more 
locomotives  and  j^ulled  more  tons  of  freight  than  ever  before 
and  I  am  sure  that  the  record  of  operating  efficiency  will  Ije 
equally  as  good  during  the  time  the  railroad>  are  under  the 
control  of  the  administration. 


SUPERHEATERS   ON    ROTARY 

PLOWS 


SNOW 


The  use  of  highly  superheated  steam  in  rotan.'  snow  ])lows 
provides  a  suljstantial  increase  in  the  }x>wer  of  the  plow 
and  also  reduces  the  fuel  and  water  consum}ition,  so  that  the 
danger  of  running  out  of  fuel  and  water  at  some  point  where 
an  additional  su})ply  cannot  readily  be  obtained  is  consider- 
ably lessened.  In  a  recent  example  of  the  application  of 
superheaters  to  a  rotar\'  snow  plow  on  a  western  road,  the 
operating  results  obtained  showed  very  plainly  the  advan- 
tages over  a  plow  using  saturated  steam. 

On  this  railroad  it  is  necessary  to  use  plows  throughout  nine 
months  of  the  year,  beginning  about  the  middle  of  September, 
and  in  order  to  keep  the  road  open  in  the  face  of  the  numerous 
heavy  snow  storms  the  plows  must  be  operated  at  maximum 
capacity  for  consideral)le  periods.  The  oj^erating  officers  have 
been  highly  gratified  with  the  results  of  suj)erheating  this 
plow  and  re})ort  that  it  is  more  economical  on  coal  and  water 
than  a  })low  us'ng  saturated  steam,  because  it  can  be  operated 
indefinitely  at  full  cai)acity.  It  has  established  its  superiority 
over  plows  using  saturated  steam  in  the  prompt  and  effective 
clearing  of  the  road. 

This  plow  is  equipped  with  the  Locomotive  Superheater 
Compan}"s  Ty])e  A  superheater,  the  arrangement  of  the  super- 
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heater  being  similar  to  that  employed  on  locomotives.  The 
boiler  is  11  ft.  2  in.  long  over  tube  sheets  and  the  superheater 
units,  of  which  there  are  twelve,  extend  to  within  24  in.  of 
the  back  tube  sheet. 


CONSERVATION  IN  FUEL  OIL  BOILER 

PLANTS* 


BY  EDWIN  A.  ROGERS 


The  opportunities  for  waste  in  a  power  plant  are  many 
and  varied,  but  probably  the  place  where  the  greatest 
avoidable  loss  occurs  is  in  the  boiler  and  furnace. 
While  the  furnace  is  in  most  cases  a  part  of  the  boiler  itself 
the  losses  of  fuel,  as  represented  by  heat,  should  be  con- 
sidered separately. 

Taking  first  the  furnace  we  have  the  following  possible 
losses  and  the  means  of  preventing  them:  First,  by  allow- 
ing a  greater  amount  of  air  than  is  necessary  for  proper 
combustion  to  enter  the  furnace,  the  temperature  of  the  gases 
leaving  the  fires  and  passing  across  the  tubes  is  considerably 
reduced.  This  reduction  of  temperature  in  these  gases  re- 
duces the  quantity  of  heat  which  will  l^e  absorbed  by  the 
water  through  the  tubes  and  thus  a  large  amount  of  heat 
which  should  go  into  the  water  goes  out  the  stack.  This 
single  item  of  excess  air  to  the  furnace  is  probably  respon- 
sible for  a  greater  loss  in  fuel  than  all  the  other  losses  in 
the  boiler  combined.  The  remedy  is  simple  if  proper  care 
is  paid  to  the  boiler  dampers,  particularly  the  one  between 
the  boiler  outlet  and  the  flue  to  the  stack,  for  by  closing 
in  on  this  damper  the  draft  in  the  boiler  is  reduced  and  con- 
sequently the  amount  of  air  which  will  be  pulled  into  the 
furnace.  To  determine  how  much  the  air  to  the  furnace  can 
lie  reduced  an  analysis  of  the  flue  gases  should  he  made.  This 
analysis  can  be  made  in  a  very  few  minutes  with  a  simple 
piece  of  apparatus,  by  any  plant  engineer,  so  that  there  is 
no  excuse  for  any  plant  allowing  this  loss  to  continue.  This 
s  fuel  loss  due  to  excess  air  is  true  of  coal-burning  plants  as 

I  well  as  those  using  oil,  and  the  same  remedy  applies.     Care 

must  be  taken,  however,  to  see  that  the  air  supply  to  the 
furnace  is  not  curtailed  to  too  great  an  extent,  for  then  in- 
complete combustion  of  the  fuel  would  result.  This  would 
cause  a  loss  by  way  of  the  stack  due  to  unburned  gases  and 
also  decrease  the  absorbing  power  of  the  tul)es,  because  in 
all  probability  a  large  amount  of  soot  would  be  deposited  on 
them  by  the  smoke  which  would  accompany  the  incomplete 
combustion. 

The  second  furnace  loss  would  be  that  due  to  using  an 
excess  amount  of  atomizing  steam  where  oil  is  the  fuel  and 
steam  is  used  for  this  purpose.  The  amount  of  steam  re- 
([uired  for  atomizing  really  depends  to  a  consideraljle  extent 
on  the  furnace  conditions  and  air  supply,  but  where  these 
conditions  are  proper  the  atomizing  steam  should  be  just 
sufficient  to  properly  break  up  the  oil.  Experience  has 
shown  that  the  average  plant  uses  three  to  five  per  cent  of  the 
total  amount  of  steam  generated  for  atomizing  the  oil, 
whereas  this  amount  can  be  reduced  to  approximately  one 
l)er  cent.  Of  course  all  of  this  steam  is  lost  out  the  stacks; 
in  fact  it  is  a  double  loss,  for  the  steam  after  it  enters  the 
furnace  will  Ije  raised  to  the  temperature  of  the  furnace 
gases,  thus  taking  more  heat  which  should  go  into  the  boiler. 
Coining  to  the  boiler  proper  we  have  first  another  excess  air 
loss  if  there  are  cracks  in  the  brickwork  or  boiler  setting. 
.\s  there  is  a  draft  inside  the  setting,  air  will  rush  in  through 
any  slight  cracks  or  openings,  thus  cooling  down  the  gases 
passing  through  inside.  To  detect  these  air  leaks  pass  a 
candle  flame  or  torch  along  close  to  the  wall  where  any  cracks 
show,  and  if  air  is  going  in  the  flame  will  be  pulled  in. 
wherever  such  leaks  occur  the  cracks  should  be  stopped  up 

•From  a  paper  j  re.-ented  before  the  Pacific  Railway  Club. 


with  something  which  will  set  properly 'and  make  a  bcmd 
with  the  brick. 

Another  appreciable  loss  is  that  due  to  radiation  from  the 
setting.  This  loss  can  be  greatly  reduced  by  covering  Ixxth 
the  top  and  sides  of  the  boiler  with  some  good  insulating  ma- 
terial. This  insulating  material  will  not  only  keep  the 
heat  in  the  boiler  but  if  properly  put  on  will  prevent  a 
large  amount  of  air  from  going  in.  Where  the  temperature 
of  the  walls  will  be  over  500  deg.  F.  after  the  insulating  ma- 
terial has  been  put  on,  magnesia-asbestos  covering  should  not 
l)e  used,  as  it  disintegrates  at  a  temperature  slightly  above 
this.  There  are  various  other  forms  of  insulation  which 
have  good  insulating  qualities  and  will  also  stand  high 
temperatures. 

Coming  to  the  tube  surface  of  the  l>oiler  we  find  two 
causes  of  lost  heat.  As  previously  stated  if  soot  forms  on  the 
tubes  it  acts  as  a  heat  insulator  and  prevents  passage  of 
heat  through  the  walls  of  the  tubes.  By  having  proper  ccwn- 
bustion,  very  little  soot  will  be  formed,  but  even  when  burning 
oil  under  apparently  good  conditions  we  find  a  deposit  on  the 
tubes,  this  deposit  being  of  an  ashy  nature.  This  deposit 
should  be  removed  either  by  scraping  it  off  or  blowing  it  off 
with  a  steam  jet.  A  number  of  recent  installations  of  oil- 
fired  boilers  have  included  soot  blowers  as  part  of  the  boiler 
equipment. 

On  the  other  side  of  the  tube  surface  we  have  another  heat 
insulator  to  contend  with  in  the  form  of  scale  which  is  de- 
posited from  the  water.  This  scale  prevents  heat  from  pass- 
ing through  the  tube  to  the  water  and  is  not  only  the  cause 
of  a  heat  loss  in  this  respect  but  also  causes  tu1>e  losses,  for 
when  the  water  cannot  get  in  contact  with  the  tul)e,  the 
metal  becomes  so  hot  that  it  blisters  and  burns  and  it  becomes 
necessary  to  replace  the  tube.  Naturally  the  first  solution  of 
this  difficulty  would  be  to  get  water  which  will  not  scale  the 
tubes.  Unfortunately  this  is  seldom  possible  and  we  should 
then  try  other  means  to  remove  or  prevent  this  scale.  In 
most  cases  the  method  would  be  to  use  a  tul>e  cleaner  which 
gr'nds  the  scale  out,  but  this  is  a  slow,  expensive  process. 
In  a  plant  of  any  size  a  water  softener  would  probably  Ije  a 
profitable  investment  if  the  water  had  any  great  amount  of 
scale-forming  material  in  it.  Some  plants  use  boiler  com- 
pound to  soften  the  scale,  but  the  .softening  should  preferably 
l>e  done  l)efore  the  water  enters  the  l)oiler.  Probably  the 
best  method  to  assure  clean  boilers  is  that  recently  adopted 
in  several  large  power  plants  and  consists  of  using  only 
distilled  water  for  make-up  purposes. 

Another  important  item,  if  the  boilers  are  of  the  water- 
tul)e  type,  is  the  condition  of  the  baffles.  If  the  baffles  be- 
tween the  different  gas  passages  are  not  tight  the  gases  will 
be  pulled  through  by  the  shortest  route  to  the  stack,  thus 
by-passing  a  large  amount  of  the  tul)e  surface.  The  remedy 
here  is  to  keep  all  baffles  tight  and  in  good  condition. 

Other  points  to  be  watched  on  the  Ijoiler  are  the  blow-off 
valves,  which  must  be  tight  to  prevent  leakage  of  hot  water, 
safety  valves  to  prevent  steam  leaks  and  all  other  valves  or 
fittings  where  leaks  of  steam  or  hot  water  might  occur. 

Leaving  the  boilers,  the  steam  passes  to  pumps,  engines 
or  various  other  steam-driven  apparatus  and  on  the  way  it 
travels  through  pipes  or  valves.  If  these  pipes  are  covered 
with  a  good  insulating  material  the  transmission  loss  is  small, 
but  on  the  other  hand  if  the  pipe  is  bare  the  loss  is  large.  An 
uncovered  pipe  radiates  just  alx)Ut  ten  times  the  amount  of 
heat  that  would  be  radiated  if  the  pipe  was  covered  with 
one  inch  of  good  insulation. 

In  the  engines  and  auxiliaries  all  care  should  be  taken  to 
eliminate  friction,  leaking  joints,  leaking  valves,  etc.,  for  all 
of  these  things  mean  waste  of  fuel.  If  the  engines  in  a  plant 
are  operating  condensing,  the  vacuum  should  be  kept  high 
to  get  the  greatest  possible  steam  economy  from  the  engine. 
If   engines,    pumps,    compressors,    etc.,    are   operating   non- 
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condensinjT,  all  of  the  exhaust  steam  or  as  much  of  it  as  pos- 
sible should  be  utilized  to  heat  feed  water  and  fuel  oil. 

There  are  a  great  many  small  losses  in  a  plant  which 
have  not  been  enumerated,  but  it  is  not  because  they  are  un- 
important. Any  leak  however  small  should  be  stopped,  for 
they  add  up  to  a  large  total. 

As  stated  in  the  beginning  the  greatest  opportunity  for 
waste  is  in  the  boiler,  and  with  this  in  mind  a  considerable 
amount  of  attention  has  been  paid  to  eliminating  the  human 
element  from  boiler  control.  The  automatic  stoking  of  coal 
has  been  successful  for  some  time  and  we  now  have  various 
automatic  devices  for  controlling  oil  fires,  some  of  which  show 
every  indication  of  being  successful.  This  I  believe  will  be 
the  ultimate  solution  of  our  firing  problem. 

This  may  all  seem  very  elemental  and  an  old  story,  but  it 


is  something  that  needs  continued  repetition  to  the  men  in 
your  plants  if  it  is  to  have  an  effect.  Ask  yourself  the  follow- 
ing questions  and  if  the  answer  to  them  is  satisfactory  you  are 
doing  considerable  toward  fuel  conservation : 

Is  the  right  amount  of  air  being  used  for  the  fires? 

Is  the  atomizing  steam  cut  down  to  a  minimum? 

Is  the  boiler  setting  tight  and  well  insulated? 

Are  the  boiler  tubes  clear  of  soot  and  scale  ? 

Are  all  the  valves  and  fittings  tight  and  working  properly? 

Are  your  steam  pipes  covered  with  insulating  material? 

These  questions  cover  only  part  of  the  plant,  but  a  part 
which  is  all-important.  It  is  perfectly  safe  to  make  the  as- 
sertion that  the  average  plant  using  fuel  oil  has  a  preventable 
loss  of  at  least  five  per  cent  and  probably  ten  per  cent  of  its 
fuel  in  the  boiler  room. 


Virginian  2-10-10-2  Locomotives 

Built   for   Heavy   Grade   Pusher  Service;    Weight 
684,000  lb.;  Tractive  Effort,  Compound,  147,200  lb. 


TEN  Mallet  Locomotives  having  a  tractive  effort  of 
147,200  lb.  working  compound  and  176,600  lb.  work- 
ing simple,  are  now  being  delivered  to  the  Virginian 
Railway  by  the  American  Locomotive  Company.  These 
locomotives  were  built  to  meet  the  problem  of  handling  a 
constantly  increasing  volume  of  traffic  on  an  exceptionally 
difficult  section  of  railroad. 

The  portion  of  the  line  between  Elmore  and  Clark's  Gap 
on  the  Deepwater  division,  a  distance  of  about  14  miles, 
has  a  grade  for  the  last  11 3^  miles  of  2.07  per  cent  with 
maximum  compensated  curves  of  12  deg.  For  the  first  two 
and  one-half  miles  the  grade  is  .5  per  cent.     This  14  miles 


At  present,  trains  passing  over  the  mountain  section  are 
operated  by  one  2-6-6-0  type  Mallet  road  engine,  with  a 
tractive  effort  of  90,000  lb.,  at  the  head  end  and  two  2-8-8-2 
Mallet  pusher  engines,  with  a  tractive  effort  of  115,000  lb. 
each,  behind.  The  maximum  tractive  effort  thus  available  is 
320,000  lb.  per  train,  which  enables  the  handling  of  4,500 
tons  in  60  cars  having  an  average  weight  for  car  and  load 
of  75  tons. 

The  traffic  volume  is  still  growing,  and  as  the  track  is 
single,  and  as  it  is  not  desired  to  increase  the  number  of 
engines  on  any  train  above  three,  it  has  been  found  necessary 
to  put  still  larger  locomotives  into  service.     The  unusually 
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Sections  Through   the   Boiler  and    Firebox 


is  all  single  track  and  includes  five  tunnels,  which  compel 
the  use  of  an  absolute  block  system.  It  is  the  crucial  part 
of  the  entire  system,  as  all  the  eastbound  tonnage  of  the 
Virginian  passes  over  it. 

During  the  last  11  years  Mallet  locomotives  have  been 
employed  in  handling  this  traffic.  The  size  and  power  of 
these  locomotives  have  progressively  advanced  to  keep  pace 
with  the  growth  in  volume  of  traffic.  The  first  installment 
consisted  of  four  engines  of  the  2-6-6-0  type  with  tractive 
effort  of  70,800  lb.  Next  in  sequence  were  eight  of  the  same 
wheel  arrangement  but  with  a  tractive  effort  of  90,000  lb. 
The  third  installment  consisted  of  one  engine  of  the  2-8-8-2 
t>pe  with  a  tractive  effort  of  100,800  lb.  The  fourth  lot 
was  six  2-8-8-2  type  with  a  tractive  effort  of  115,000  lb. 


large  locomotives  under  discussion  were  developed  in  order 
to  accomplish  this  result. 

Upon  receipt  of  the  new  locomotives  trains  will  be  com- 
posed of  one  of  the  2-8-8-2  Mallet  engines  having  a  tractive 
effort  of  115,000  lb.,  ahead  and  two  of  the  new  2-10-10-2 
Mallet  engines,  each  having  a  tractive  effort  of  147,200  lb., 
behind,  giving  a  total  tractive  effort  for  the  train  of  409,400 
lb.  This  train  will  have  a  weight  of  5,850  tons,  the  equiva- 
lent of  78  cars  having  an  average  gross  weight  of  75  tons 
each. 

The  2-8-8-2  type  Mallets  which  will  be  used  on  the  head 
end  of  the  train  were  built  by  the  American  Locomotive 
Company  in  1912  and  1913.  At  that  time  these  engines 
were  the  most  powerful  locomotives  in  the  world.     The  fol- 
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lowing  comparison  shows  the  extent  to  which  these  engines  for  service  on  Virginian  tracks.     The  shipping  arrangement 

are  exceeded  in  the  new  2-10-10-2  type:  required  considerable  planning  before  the  various   carriers 

2  8  8-2          2-10-10-2     Percent,  could  be  convinced  that  they  could  safely  accept  and  move 

t>i"'              tvj.e.       increase,  yjj^  ^jjgjj  lines,  locomotivcs  of  such  size  and  weight. 

Total  weight   of  eiigint,   lb 540,000              684,000              26.6  ,                                   r         ^u;^™^r,4-    r^(    loi-rro   l/^/-wmrw+i'v<^   it    ic    firct 

Total  weight  engiiie  and  tender,  lb 752,000         898;300          19.5  In  preparing  for  Shipment  ot  large  locomotives  It  1?  nrst 

Heating  surface,  sq.  ft.... 6.909            8,606         24.5  necessarv  to  Submit  diagrams  showing  the  estimated  hei^ht 

Superheating   surface,    sq.    ft 1,311                  2,120             61.7  ncccsscir\     lu    suuinii    uiagiaiu                        j       i         j-   ^   -u    .•             r 

Tractive  effort,  compound,  lb 115,000         147,200         28  and   width   clearance   dimensions,   and   the   distribution   ot 

Tractive  effort,  s.mpie.  lb 138,000  176,600  28  ^^^j^j^^^  ^^  ^^^^  ^^j^  ^^  ^hc  Operating  or  engineering  depart- 
Apart  from  the  enormous  weight  and  power  of  the  loco-  ment  of  each  carrier  over  whose  line  it  is  intended  to  route 
motive  as  a  whole,  some  of  the  dimensions  of  the  boiler  are  the  shipment,  in  order  to  secure  their  agreement  to  handle  it 
impressive  as  showing  the  extent  to  which  the  usual  limits  when  offered  to  their  line.  If  some  projection  exceeds  the 
were  exceeded  in  its  design  and  construction.  At  the  first  carrier's  clearance  limitations,  an  effort  is  made  to  meet  the 
course  it  is  105^  in.  in  diameter  outside,  while  the  outside  objection  by  removing  that  part,  if  possible,  and  reapplying 
diameter  of  the  largest  course  is  112Jis  in.  The  barrel  is  it  on  arrival  at  destination.  Or,  if  the  weights  are  too  heavy 
fitted  with  .>81  tubes  2^4  in.  in  diameter  and  70  flues  5^/2  for  the  trestles  or  the  bridges  via  a  natural  route,  an  effort  is 
in.  in  diameter,  25  ft.  long.  A  combustion  chamber  36  in.  made  to  find  a  way  to  ship  via  a  detour  route.  i 
long  is  included.  The  firebox  is  181  1/16  in.  long  and  These  large  locomotives  presented  an  unusual  problem. 
108 '4  in.  wide.  The  front  portion  of  the  firebox  is  included  It  was  impossible  to  ship  them  ccMnpletely  assembled  and 
with  the  combustion  chamber  behind  a  Gaines  fire-wall,  so  moving  dead  on  their  own  wheels.  After  the  consideration 
that  the  grate  is  about  144  in,  long  and  has  an  area  of  108.75  of  many  plans,  it  was  finally  decided  to  leave  the  boiler  on 
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Low   Pressure   Cylinders   of   the   Virginian    Mallet   Type    Locomotive 


sq.  ft.  A  total  heating  surface  of  8,606  sq.  ft.  and  a  super- 
heating surface  of  2,120  sq.  ft.  are  obtained. 

The  high  and  low-pressure  cylinders  are  30  in.  and  48  in. 
in  diameter,  respectively,  which  gives  a  cylinder  ratio  of 
2.56.  The  details  of  the  unusually  large  low-pres.sure  cylin- 
der castings  are  shown  in  one  of  the  drawings.  With  a 
cylinder  spacing  of  90  in.  between  centers  the  clearance 
width  is  143J^  in. 

The  high-pressure  valves  are  of  the  piston  type,  16  in.  in 
diameter,  while  outside  admission  slide  valves  are  used  for 
the  low-pressure  cylinders.  Steam  admission  is  controlled 
by  the  Chambers  outside  connected  throttle  and  a  Lewis 
reverse  gear  is  used.  Both  the  front  and  trailer  trucks  are 
of  the  Woodward  type  and  the  tender  trucks  are  equalized. 
The  design  as  a  whole  follows  the  builder's  ordinary  prac- 
tice, differing  from  previous  designs  only  in  modifications 
made  necessary  by  the  increased  size  and  capacity. 

These  engines  were  built  at  the  Schenectady  works  and 
the  contract  called  for  delivery  completely  erected  and  ready 


the  frames  but  trimmed  of  all  outside  parts  and  projections. 
The  cab,  low-pressure  cylinders,  and  some  other  parts  were 
removed  and  the  remaining  skeletons  with  their  tenders  were 
shipped  on  their  own  wheels.  Each  locomotive  required  one 
flat,  one  gondola,  and  one  box  car  to  carry  the  loose  and 
detached  parts. 

Authority  was  eventually  secured  for  shipping  in  this 
manner  although  under  special  operating  instructions  and 
via  detour  routes.  Each  locomotive  was  accompanied  by  a 
messenger  who  had  sleeping  quarters  fitted  up  in  the  cab 
which  was  loaded  on  a  flat  car.  Approximately  two  weeks 
has  been  the  actual  running  time  from  Schenectady,  N.  Y., 
to  Princeton,  W.  Va. 

The  principal  data  and  dimensions  are  as  follows: 

General  Data 

^'^Pe.     4  ft.  8'-i   in. 

Se'T'''^    Freight 

?"«=!  .•    ••.;•••■•••,• Bi»  coal 

Tractive  effort,  simple    176.600  lb. 

Tractive  effort,  compound    147  200  lb 

Weight  in   working  order .684]000  lb] 
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Weight  on   drivers     617,000  lb. 

Weight  on  leading  truck    32,000  lb. 

Weight  on  trailing  truck    35,000  lb. 

Weight  of  engine  and  tendei   in  working  order 898,300  lb. 

Wheel  base,  driving     19   ft.    10  in. 

Wheel  base,  total    64  ft.   3  in. 

Wheel  base,   engine  and  tender   97   ft. 

Ratios 

Weight  on  drivers  -i-  tractive  effort,  simple    3.2 

Weight  on   drivers  -=-   tractive  effort,  compound      4.2 

Total   weight   -i-   tractive   effort,   compound 4.6 

Tractive  effort,  compound    X   diam.   drivers   -;-   equivalent  heating  sur- 
face*     699.4 

Equivalent   heating  surface*   -^   grate  area 108.4 

Firebox  heating  surface   -^   equivalent  heating  surface,*  per  cent 4.4 

Weight   on    drivers    -i-   equivalent   heating   surface* 52.4 

Total  weight   -~   equivalent  healing  surface* 58.0 

Volume  equivalent  simple  cylinders 41  cu.  ft. 

Equivalent  heating  surface*   -^   vol.  cylinders 287.4 

Grate  area   -:-   vol.  cylinders 2.7 

Cylinders 

Kind    Compound 

Diameter  and  stroke 30  in.  and  48  in.  by  32  in. 

t'alzes 

Kind   h.  p.  piston;  1.  p.,  slide 

Ditimeter    h.  p.,   16  in. 

Greatest  travel . .  .h.  p.,  6J4   in.;  1.  p.,  6  in. 

Steam  lap h.  p.,   1  in.;  1.  p.,  1%  in. 

Exhaust  clearance h.   p.,    'A   in. ;  1.  p.,  9/ 1 6  in. 

Lead  in  full  gear h.  p.,   'A  in.;  I.  p.,  3/16  in. 

Wheels 

Driving,   diameter   over   tires -56  in. 

Driving,  thickness    of    tires .•  •  •  •  -^/^  !"• 

Driving  journals,   main,   diameter   and   length 12  in.  by  15  in. 

Driving  journals,    others,   diameter  and  length 11  in.  by   13  in. 

Engine   truck   wheels,  diameter .30  in. 

Engine  truck,    journals    6J^  in.  by  13  in. 

Trailing  truck  wlieels,   diameter .30  in. 

Trailing  truck,    journals     6}4   in.  by  13  iti. 

Boiler 

Style    Ext.    wagon   top 

Working   pressure    215  lb.  Per  sq.  in. 

Outside,   diameter  of  first   ring ^9.    '^   ?"• 

Firebox,    length   and   width 181    1/16  in.  by  108J4   in. 

Firebox  plates,  thickness,  all •••••;•  ^  ?"• 

Firebox,  water  space    Front.   5'/i   in. ;  sides  and  back.   5  in. 

Tubes,   number  and   outside   diameter 381 — 2%   in. 

Flues,  number  and  outside  diameter 70 — 5  ^   in. 

Tubes  and  flues,  length •  •  •  •  •  -25   it. 

Heating  surface,  tubes  and   flues    '9?9  "'"   ,  ' 

Heating  surface,  firebox,    including  arch   tubes 516  sq.  ft. 

Heating  surface,  total    8.606  sq.  ft. 

Superheater   heating   surface    ?'io     *'^"  r' 

Equivalent  heating  surface* MiZr-  **'•   ?• 

Grate    area    108.7  sq.   ft. 

Teiiiler 

Tank  Water   bottom 

Frame Cast  steel 

wS  :......:: 214,3001b. 

Wheels,   diameter    ,•.••••••  •^,"'  !"• 

iournals,   diameter  and   length 6   in.   by   1 1    in. 
i^ater  capacity    13,000  gal. 

Coal    capacity    '2  tons 

•Equivalent   heating  surface   -    total   evaporative  heating  surface   +    l.S 
times   the   superheating   surface. 


along  the  right-of-way  was  discussed  at  length.  It  devel- 
oped that  there  was  considerable  difference  of  opinion  on 
this  subject.  Some  of  the  members  stated  that  they  were 
having  no  trouble,  while  others  expressed  the  opinion  that 
oil  burning  locomotives  set  out  fires  as  frequently  as  loco- 
motives burning  coal.  The  causes  of  fires  suggested  were, 
combustible  matter  in  the  sand  used  for  cleaning  the  flues, 
carbon  deposits  forming  on  the  heating  surfaces  and  tar  in 
the  oil.  Some  roads  reported  that  they  were  using  netting 
in  the  front  end  or  over  the  stack  to  break  up  combustible 
matter.  Trouble  due  to  tar  in  the  oil  could  only  be  cor- 
rected by  more  careful  refining. 


FUEL  ECONOMY  ON  OIL  BURNING 
LOCOMOTIVES 

At  the  recent  meeting  of  the  Traveling  Engineers'  Associa- 
tion the  subject  of  economy  on  oil  burning  locomotives  was 
discussed.  C.  H.  Holdredge,  Southern  Pacific,  expressed  the 
opinion  that  excess  air  is  responsible  for  many  of  the  difficul- 
ties encountered  in  the  operation  of  oil  burning  locomotives, 
as  it  is  the  principal  cause  of  firebox  leaks.  In  his  opinion 
with  burners  situated  at  the  front  of  the  firebox  the  best  prac- 
tice was  to  admit  about  60  per  cent  of  the  air  at  the  burner 
and  the  remaining  40  per  cent  at  the  point  where  the  direction 
of  the  flame  is  changed.  Analysis  of  the  front  end  gases  had 
made  it  possible  to  determine  the  arrangement  which  gave 
the  most  efficient  combustion.  F.  P.  Roesch,  fuel  super- 
visor, U.  S.  R.  A.,  advocated  the  use  of  brick  arches  on  oil 
burning  locomotives.  He  stated  that  he  had  found  the  use 
of  a  burner  at  the  back  end  of  the  firebox  in  conjunction 
with  a  brick  arch  gave  better  results  than  the  front  end 
burner  with  a  flash  wall.  In  using  the  brick  arch  it  had 
been  found  necessary  to  alter  the  oil  valve  so  that  a  pilot 
light  was  kept  burning  continuously.  This  prevented  ex- 
plosions from  sudden  ignition,  which  often  knocks  down  the 
brick  work.  Mr.  Roesch  spoke  of  the  necessity  of  protect- 
ing fuel  oil  in  storage  from  the  heat  of  the  sun,  which  in 
warm  climates  distills  off  the  lighter  constituents  of  the  oil. 

The  question   of   oil   burning   locomotives   causing   fires 


RAILROAD  ADMINISTRATION  NEWS 

The  allocation  of  freight  cars  and  locomotives  ordered  by 
the  Railroad  Administration  to  the  various  railroads  has 
encountered  some  obstacles  because  many  railroad  companies 
are  displaying  considerable  reluctance  to  accept  and  pay  for 
the  standard  equipment.  The  original  plan  was  to  have 
the  Railroad  Administration  acquire  the  cars  and  locomo- 
tives with  the  idea  of  disposing  of  them  to  the  railroad  com- 
panies after  the  period  of  government  control  is  over  if  the 
railroads  are  returned  to  their  owners.  This  plan  was 
changed,  however,  and  the  100,000  freight  cars  and  the 
1415  locomotives  ordered  were  definitely  allocated  to  the 
railroad  companies  to  be  charged  against  their  budgets  and 
financed  by  the  companies.  The  roads  were  asked  how 
many  of  the  standard  locomotives  they  desired  and  they 
placed  their  orders  for  various  numbers,  in  some  instances, 
at  least,  because  there  was  no  opportunity  to  secure  any  other 
engines. 

About  September  1  some  of  the  car  builders  began  to 
turn  out  the  new  freight  cars  in  considerable  quantities  but 
a  large  number  of  roads  have  objected  to  accepting  them. 
Most  of  the  objections  have  been  on  the  ground  that  the 
companies  did  not  want  to  pay  for  the  cars  at  the  high  prices 
prevailing  this  year  as  all  the  revenue  from  their  use  goes 
to  the  Railroad  Administration  and  the  companies  can  get 
nothing  but  interest  and  the  amount  of  the  depreciation. 
In  other  cases  the  objection  was  to  the  type  of  the  standard 
cars.  The  Railroad  Administration  is  taking  the  position 
that  the  companies  must  take  the  cars  and  pay  for  them. 

VIOLATION  OF  SAFETY  LAWS 

In  General  Order  No.  46  the  director  general  states  that 
the  records  of  the  Interstate  Commerce  Commission  and  the 
reports  of  its  inspectors  show  so  many  instances  of  violation 
of  federal  statutes  for  the  promotion  of  safety  that  it  is  evi- 
dent that  sufficient  attention  is  not  being  paid  to  the  pro- 
vision of  General  Order  No.  8  issued  on  February  21  that 
the  safety  laws,  and  orders  of  the  Interstate  Commerce  Com- 
mission made  in  accordance  therewith,  must  be  fully  com- 
plied with.  Enforcement  of  the  provisions  of  this  paragraph 
of  the  order  will  be  placed  under  the  direction  of  Frank 
McManamy,  assistant  director  of  the  division  of  operation, 
who  will  receive  reports  of  such  violations  and  handle  them 
either  with  the  regional  directors,  or  direct,  if  necessary. 

The  Division  of  Operation  has  also  issued  Mechanical 
Department  Circular  No.  3  signed  by  Mr.  McManamy, 
stating  that  attention  has  been  brought  to  numerous  in- 
stances where  it  has  been  necessary  for  Interstate  Commerce 
Commission  inspectors  to  order  locomotives  out  of  service  for 
repairs  under  circumstances  which  indicate  wilful  violation 
of  the  federal  laws  regarding  safety  and  also  where  locomo- 
tives were  not  in  condition  to  render  efficient  and  economical 
service.  In  the  future,  the  circular  says,  master  mechanics  and 
shop  and  roundhouse  foremen  will  be  required  to  know  that 
locomotives  are  in  good  condition  before  they  leave  the 
terminals. 
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PURCHASING  COMMITTEE   TO  ORGANIZE   STORES  DEPARTMENT 

E.  J.  Roth,  purchasing  agent  of  the  Chicago,  Indianap- 
olis &  Louisville,  is  to  be  appointed  manager  of  a  stores 
section  being  organized  by  the  Central  Advisory  Purchas- 
ing Committee  of  the  Railroad  Administration  to  exercise 
jurisdiction  over  the  storekeeping  departments  of  the  rail- 
roads, some  of  which  are  now  under  the  jurisdiction  of  the 
purchasing  department,  but  some  of  which  are  under  the 
jurisdiction  of  the  operating  department.  It  is  proposed 
to  organize  a  staff  of  storekeeping  officials,  one  for  each 
region  reporting  to  Mr.  Roth  and  to  work  out  uniform  plans 
for  handling  this  department. 

POLITICAL   ORDER   MODIFIED 

Director  General  McAdoo  has  agreed  to  a  slight  modifi- 
cation of  his  General  Order  No.  42,  requiring  railroad  men 
to  abstain  from  political  activities.  The  changes  are  in- 
corporated in  General  Order  No.  48  issued  as  a  substitute 
for  No.  42  and  Supplement  No.  1  thereto. 

"It  is  ordered  that  no  officer,  attorney  or  employee  shall: 

"1.  Hold  a  position  as  a  member  or  officer  of  any  political  committee  or 
organization  that  solicits  funds  for  political  purposes. 

"2.  Act  as  a  chairman  of  a  political  convention  or  use  his  position  in 
the  railroad  service  of  the  United  States  to  bring  about  his  selection  as  a 
delegate  to  political  conventions. 

"3.  Solicit  or  receive  funds  for  any  political  purpose  or  contribute  to 
any  political  fund  collected  by  an  official  or  employee  of  any  railroad  or 
any  official  or  employee  of  the  United  States  or  any  state. 

"4.      Assume  the  conduct  of  any  political   campaign. 

"5.  Attempt  to  coerce  or  intimidate  another  officer  or  employee  in  the 
exercise  of  his  right  of  suffrage.  Violation  of  this  will  result  in  immediate 
dismissal  from  the  service. 

"6.  Neglect  his  railroad  duties  to  engage  in  politics  or  use  his  position 
in  the  railroad  service  of  the  United  States  to  interfere  with  an  election. 
An  employee  has  the  right  to  vote  as  he  pleases,  and  to  exercise  his  civil 
lights  free  from  interference  or  dictation  by  any  fellow  employee  or  by 
any  superior,  or  by  any  other  person.  Railroad  employees  may  become 
candidates  for  and  accept  election  to  municieal  offi-es  where  such  action  will 
not  involve  neelect  on  their  part  of  their  railroad  duties,  but  candidacy 
tor  a  nomination  or  for  election  to  other  political  office,  or  the  holding  of 
such  office,  is  not  permissible.  The  positions  of  notaries  public,  members 
of  draft  boards,  officers  of  public  libraries,  members  of  school  or  park 
boards,  and  officers  of  religious  and  eleemosynary  institutions  are  not  con- 
strued as  political  offices. 

"7.  In  all  cases  where  railroad  officers,  attorneys  and  employees  were 
elected  to  political  offices  prior  to  the  issuance  of  General  Order  No.  42, 
August  31,  1918,  they  will  be  permitted  to  complete  their  terms  of  office  so 
long  as  it  does  not  interfere  with  the  performance  of  their  railroad  duties. 
After  the  completion  of  said  terms  of  office,  they  will  be  governed  by  the 
provisions  of  this  order. 

"8.  In  all  cases  where  railroad  officers,  attorneys  and  employees  were 
nominated  for  political  offices,  and  had  become  candidates  therefor  prior  to 
the  issuance  of  General  Order  No.  42,  August  31,  1918.  they  will  be  per- 
mitted to  hold  and  complete  the  terms  of  office  to  which  they  may  be 
elected  at  the  general  election  to  be  held  November,  1918,  to  the  extent 
that  the  holding  of  such  offices  shall  not  interfere  with  the  performance  of 
their  railroad  duties.  After  the  completion  of  such  terms  of  office,  they 
shall  be  governed  by  the  provisions  of  this  order. 

"Railroad  men  have  given  ample  proof  of  their  loyalty  to  their  govern- 
ment. I  am  confident  that  they  will  gladly  and  patriotically  accept  now 
those  reasonable  governmental  regulations  concerning  political  activity 
which  their  welfare  and  America's  cause  demand.  They  are  the  same  regu- 
lations in  their  general  scope  and  application  as  all  other  government  em- 
ployees have  lived  under  for  many  years  without  the  loss  of  any  essential 
rights  and  with  added  dgnity  to  their  citizenship." 

The  new  order  was  approved  by  President  Wilson  by  his 
signature. 

FREIGHT  CAR  OUTPUT  IN   1918 

The  total  addition  to  the  freight  car  equipment  of  the 
country  up  to  September  1  this  year  has  been  approximately 
40,000  cars,  according  to  reports  recently  compiled.  This  in- 
cludes private  cars  and  tank  cars.     The  total  output  of  the 


car  builders  up  to  August  31  was  63,139,  including  27,718 
for  the  army  and  navy  and  foreign  governments,  and  in 
addition  the  output  of  the  railroad  shops  for  the  first  six 
months  of  the  year  was  4,414.  The  number  of  freight  cars 
on  order  and  undelivered  on  August  31  was  106,172  for 
domestic  service,  and  55,835  for  foreign  service,  the  total 
for  domestic  service  including  the  100,000  cars  ordered  by 
the  Railroad  Administration,  of  which  some  500  have  since 
been  delivered. 

DELI\'ERIES   OF    STANDARD    LOCOMOTIVES 

Of  a  total  of  626  locomotives  delivered  to  the  railroads 
from  August  1  to  October  19,  inclusive,  284  were  of  the 
U.  S.  R.  A.  designs,  being  distributed  as  follows: 

Atlanta  &  West  Point 1  8- Wheel  Switcher 

Baltimore  &  Ohio   37  Light     Mikados 

Central  of  New  Jersey 10  Heavy  Mikados 

Chesapeake  &   Ohio 10  Hea\'y  Mikados 

Chicago  &  Alton 7  Light     Mikados 

Chicago   &   Eastern    Illinois 15   Light     Mikados 

Chicago,   Milwaukee  &   St.    Paul 38   Heavy  Mikados 

Chicago   Junction    _ 10  6- Wheel   Switchers 

Clevelana,  Cincinnati,  Chicago  &  St.  Louis 6  Light     Mikados 

Erie    8  8-Wheel   Switchers 

Grand  Trunk  (Eastern) 10  Light     Mikados 

Lake  Erie  &  Western IS  Light     Mikados 

Lehigh    &   Hudson    River 4  Light     Mikados 

Lehigh   Valley    5  Light     Mikados 

Louisville    &    Nashville 20  Heavy  Mikados 

New   York,   Chicago  &  St.   Louis 10  Light     Mikados 

Pittsburgh   &   West   Virginia 3   Light     Mikados 

Pittsburgh,    McKeesport   &    Youghiogheny 10   Light     Mikados 

Seaboard  Air  Line   10  Light     Mikados 

Toledo  &  Ohio  Central 5  8-Wheel   Switchers 

Toledo  &  Ohio  Central 15  Light     Mikados 

Union    Pacific    20  Light     Mikados 

Western  &  Atlanta 1   8-Wheel  Switcher 

Whee'ing  &  Lake  Erie 14  Heavy  Mikados 

RAILWAY    SHOPS    HELPING    OUT    THE    BUILDER 

At  the  request  of  the  Baldwin  Locomotive  Works,  the  me- 
chanical department  of  the  Railroad  Administration  has  as- 
certained that  at  some  shops  there  are  machines  which  are  not 
being  used  to  maximum  capacity  and  arrangements  have 
been  made  to  allow  the  surplus  capacity  to  be  used  on  work 
for  the  Baldwin  company. 

The  Philadelphia  &  Reading  shop  at  Reading,  Pa.,  will 
plane  and  slot  locomotive  frames  at  the  rate  of  two  per  week 
and  will  build  new  boilers  at  the  rate  of  one  per  week. 

The  Delaware,  Lackawanna  &  Western  will  plane  and 
slot  50  sets  of  frames  and  finish  50  sets  of  rods  per  week. 

The  Lehigh  Valley  shops  at  Sayre,  Pa.,  will  plane  three 
sets  of  frames  per  week  and  the  shops  at  Easton  will  finish 
16  driving  boxes  per  week. 

The  Erie  at  its  Meadville,  Pa.,  shops  will  finish  shoes 
and  wedges  for  four  locomotives  per  week  and  at  the  Sus- 
quehanna shops  cylinders  for  one  locomotive  per  week  and 
frames  for  three  locomotives  per  week.  At  its  Dunmore 
shops  it  will  finish  driving  boxes  and  shoes  and  wedges  for 
three  locomotives  per  week. 

The  New  York  Central  will  build  new  boiler?  at  its  West 
Albany,  N.  Y..  shops. 

REPORT  ON  CONTJITION  OF  LOCOMOTINES 

The  table  showing  the  condition  of  locomotives  on  the 
roads  controlled  by  the  Railroad  Administration  for  the  week 
ending  September  28,  1918,  indicates  that  as  far  as  loccxno- 
tives  are  concerned  the  railroads  are  in  pretty  good  shape, 
having  a  general  average  of  only  14.4  per  cent  of  locomotives 


LOCOMOTIVE  CONDITION  REPORT  FOR  THE  AVEEK  ENDING  SEPTEMBER  28,  1918, 


No.  of  locos. 

Regions  on  line 

Allegheny    10,045 

Central    Western    11,913 

Eastern    18,395 

Northwestern    9,267 

Pocahontas    1,968 

Southern    6,390 

Southwestern    5,148 

ToUl    63,126 


No.  of  locos. 

serviceable 

8,617 

10,066 

15,845 

8,011 

1,741 

5,428 

4.279 


No.  Lccos. 

of  locos.  out  of 

awaiting  service  24  hrs. 


53,987 


shop 

1.428 

1,847 

2,550 

1,256 

227 

962 

869 

9.139 


Per  cent 
14.2 
15.5 
13.8 
13.S 
11.5 
15.0 
16.8 

14.4 


Locos. 

turned  out  of  shop 

1918  1917 

1.863  1,463 

802  655 

1,911  1,585 

37S  357 

194  149 

361  316 

377  281 


6.038 


Foreign 

locos. 

Number 

of  employe«a 

repaired 

1918 

1917 

36 

44,763 

39,079 

53 

60.924 

54,396 

58 

78,991 

71.091 

19 

32.368 

29,922 

6 

10,178 

9,537 

29 

25.257 

22,374 

35 

22.845 

21,139 

4,806 


236 


275.326 


247,533 
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in  shops.  It  is  particularly  gratifying  to  notice  that  the 
number  of  locomotives  turned  out  of  the  shops  for  this  week 
is  an  increase  of  1,277  over  the  number  turned  out  during 
the  same  week  of  last  year.  At  the  same  time  the  number  of 
employees  increased  27,79.>  for  the  week,  over  the  number 
employed  during  the  corresponding  week  last  year.  During 
the  week  236  locomotives  were  repaired  in  shops  on  foreign 
lines. 

Tlie  need  for  skilled  railroad  employees  has  become  so 
great  that  the  Railroad  Administration  is  taking  steps  to 
have  returned  to  railroad  service  those  who  have  enlisted 
or  have  been  drafted  into  the  military  service,  but  not  yet 
sent  abroad,  who  are  not  being  employed  in  such  a  way  as 
to  secure  the  full  utilization  of  their  special  skill  and  ex- 
perience. The  purpose  is  not  to  interfere  with  the  placing 
of  railroad  men  in  military  railway  service,  but  rather  to 
make  it  possible  to  spare  the  men  needed  for  that  service 
without  undue  depletion  of  the  working  forces  of  the  railroads. 

COMPENSATION     FOR     HELPERS SHOP    CRAFTS 

Amendment  No.  1  to  Supplement  No.  4  to  General  Order 
No.  27,  recently  issued  by  the  director  general  provides: 

For  helpers  in  the  basic  trades  specified  in  Supi)lement 
No.  4  to  General  Order  No.  27,  who,  on  Januar\-  1,  1918, 
were  receiving  less  than  M  cents  per  hour,  establish  a  basic 
minimum  rate  of  .>2  cents  per  hour;  to  this  basic  nrnnnum 
rate,  and  all  hourly  rates  of  32  cents  per  hour  and  alcove 
in  effect  as  of  January  1,  1918.  add  13  cents  ]wr  hour, 
establishing  a  minimum  rate  of  45  cents  i)er  hour. 

PHYSICAL     K.XAMIXATION    FOR     MECHANICS 

The  Eastern  regional  director  in  Order  3000-421.  dated 
October  11,  (juotes  as  follows  from  a  communication  received 
from  the  director,  Division  of  Operation,  under  date  of  Oc- 
tober 7,  in  regard  to  ])hysical  examinations  required  in  the 
emplovment  of  the  locomotive  and  car  repair  organizations: 

We  continue  to  receive  complaints  of  unnecess.nrily  ri'ijici  physical  exani- 
inalion>  rc<|iiire<l  in  the  employment  of  the  hicomotivc  and  car  repair  or- 
1,'anizations.  Your  attention  is  apain  invited  to  the  following  iiaragraph 
in  the  letter  addressed  to  Mr.   Wharton  hy  the  director  general  under  date 

of   I'ehruary    14:  ...,..,,, 

"Mechanics  applying  for  emiiloynuiit  will  not  he  <lenie(l  such  employment 
for  any  cause  other  than  inahility  to  perform  the  work.  This  preference 
rule  will  be  in  effect  as  long  as  three-year  apprentices  or  promoted  helpers 
are  employed  at  mechanics'  rates." 

While  I  do  not  intend  you  to  understand  that  physical  examinations 
should  be  t;liminateil,  it  is  clear  that  the  recjuirements  should  be  decidedly 
more  liberal  than  in  the  past,  and  the  fact  that  an  employee  cannot  pass 
a  satisfactory  examination  to  enable  him  to  participate  in  relief  and  benelit 
associations  should  not  bar  him  from  employment,  provided  he  waive>  mem- 
bershii>  in  such  associations.  I  understand  that  men  now  are  in  some  cases 
accepted  for  employment  upon  such  waiver,  but  only  for  a  i>eriod  of  six 
months. 

ANOTHER    SUPPLEMENT    TO   ORDER    NO.    27 

The  director  general  has  issued  supplement  No.  6- A  to 
General  Order  No.  27  by  which  Supplement  No,  6  to  Gen- 
eral Order  No.  27  is  amended  by  adding  thereto  the  follow- 
ing: 

Where  differences  of  opinion  arise  necessitating  a  formal  interpretation 
of  any  wave  order  issued  by  the  director  general,  and  where  the  (juestion 
involved  is  of  geneial  application  and  covers  a  large  number  of  railroads, 
applic.Ttion  for  such  interpretation  may  be  made  either  by  a  regional 
director  or  by  the  chief  executive  of  the  railroad  organization  representing 
the  class  of  employees  involved  or  the  chairman  of  any  railway  board  of 
adjustment  or  the  director  of  the  Division  of  Labor.  Such  application 
shall  be  sent  to  the  office  of  the  director  of  labor,  and  he  will  record 
and  transmit  it  to  the  Hoard  of  Railroad  Wages  and  Working  Conditions, 
which  will  promjjtly  investigate  and  make  recommendation  to  the  director 
general.  Upon  the  receipt  of  interjiretation  from  the  director  general,  the 
director  of  labor  will  send  such  interpretation  to  the  railway  hoards  of 
adjustment  for  their  information  and  guidance. 

INSPECTION    OF   ASHPANS   AND    SPARK   ARRESTERS 

Mechanical  Department  Circular  No.  5  provides  that  the 
following  rules  will  govern  in  the  care  and  inspection  of 
ashpans  and  spark-arresting  appliances  in  locomotives  used 
on  railroads  under  federal  control: 

1.  A  careful  and  thorough  inspection  of  every  part  of  the  spark-arresting 
ap'diances   in   the    front   en('   of  loconiot'ves   must  be   made   every   time   the 


front  end  door  is  opened  for  whatever  purpose:  but  at  intervals  of  not 
more  than  seven  days,  and  at  the  same  time  the  aslijians,  hoppers,  slides 
or  other  apparatus  for  dumpinp  cin<lers  and  dampers,  must  also  be  inspected. 
Observe  if  the  slide  or  hojjper  operates  properly  and  closes  tight.  When 
conditions  such  as  extreme  drought  or  the  state  of  ailjoining  property  or 
crops  require  it,   this  -nspection  must  be  made  at  least   once  every  24  hours. 

2.  A  record  of  condition  on  arriv.-il  must  be  made  under  the  projier 
heading  on  an  approved  form,  innnediately  following  each  inspection,  with 
the  date  made,  together  with  a  complete  statement  of  any  repairs  or  re- 
newals require.'.  The  above  record  to  be  made  and  signed  by  the  person 
who  made  the  inspection. 

3.  Nettings  and  .spark  arresters  must  be  put  in  perfectly  tight  and 
serviceable  condition  before  the  locomotive  is  put  into  service.  Renew 
netting  and  plates  in  front  end  when  worn  thin  rr  defective,  instead  of 
patching  them.  Ashpans  and  hop|»ers  must  be  tight,  and  dampers,  slides 
or  apparatus  l(;r  dumpiiig  cini!ers  must  be  in  good  working  order,  closing 
tight. 

4.  Record  of  repairs  and  renewals  made  must  be  entered  under  the 
projH-'r  headiti;;  on  an  approved  form  when  repairs  have  been  made,  with 
the  date,  the  entry  to  be  made  and  signed  by  the  person  doing  the  work. 

5.  These  are  the  minimum  requirements,  and  local  conditions  or  regula- 
tions requiring  additional  precautions  are  not  affected  hereby. 


THE  PROPER  LOCATION  OF  LOCOMO- 
TIVE  GAB  FITTINGS 

BY  HUGH  G.  BOUTELL 

A  subject,  which  up  to  the  present  time  has  not  received 
the  attention  it  deserves  from  kKomotive  designers,  is  that 
of  the  proper  location  of  cab  tittings  on  the  large  engines 
now  l)eing  turned  out. 

In  spite  of  the  fact  that  the  growing  use  of  mechanical 
stokers,  power  grate  shakers  and  other  auxiliary  equip- 
ment has  greatly  increased  the  numl>er  of  valves,  levers  and 
pipes  in  the  cab,  the  location  of  only  a  few  of  these  fittings 
is  determined  in  the  drafting  room,  the  rest  being  set  up 
according  to  the  best  judgment  of  the  men  in  the  erecting 
shop.  Even  the  reverse  and  throttle  levers  and  whistle  rig- 
ging, details  the  position  of  which  is  usually  fixed  on  the 
engine  drawing,  are  often  located  with  no  idea  whatever  as 
to  convenience  of  operation. 

In  talking  with  a  road  foreman  of  engines  on  one  of 
the  large  coal-carrying  roads,  the  writer  learned  that  a  certain 
class  of  freight  locomotives,  very  successful  in  many  respects, 
was  extremely  unpopular  with  the  enginemen  owing  to  the 
unhandy  position  of  the  throttle  lever.  This  lever  was  of  the 
type  that  hangs  vertically  downward  near  the  right  side  of 
the  back-head,  and  was  so  short,  with  the  lower  end  so  high 
up,  that  in  order  to  get  a  sufficiently  straight  pull  back  to 
open  the  valve,  the  runner  had  to  stand  up  and  use  both 
hands.  A  longer  lever,  so  mounted  that  the  pull  came  in  a 
straight  line  on  a  level  with  the  engineman's  shoulder  when 
seated,  would  have  remedied  the  trouble,  and  in  fact  this 
change  was  made  on  a  subsequent  lot  of  engines. 

A  similar  case  which  came  to  my  attention  recently,  was 
the  location  of  tlie  whistle  lever  on  some  passenger  engines 
so  far  forward  in  the  cab  that  it  could  not  be  reached 
unless  the  engineman  left  his  seat.  Even  so  slight  a  move- 
ment as  this  distracts  the  man's  attention  and  requires  time 
which  should  be  given  to  other  duties.  This  point  has  lately 
been  recognized  by  railroad  officers  and  is  one  of  the  reasons 
for  the  rapid  increase  in  the  use  of  power  reverse  gears, 
which  do  away  with  the  old  hand  lever,  the  movement  of 
which  often  required  all  of  one  man's  weight  and  was  even 
accompanied  with  considerable  danger  when  attempted  at 
high  speed. 

A  frequent  cause  of  bad  language  and  sometimes  of  minor 
injuries  to  the  enginemen  is  the  placing  of  hot  steam  pipes 
in  line  with  injector  steam  valves  and  other  turret  ap- 
pliances. These  should  have  as  clear  a  space  as  possible  all 
around  them,  so  that  thev  can  easilv  be  reached  even  in  the 
dark.  Of  course  the  satisfactory  location  of  valves  and  other 
fittings  connected  with  the  turret  is  a  serious  matter  on 
large  locomotives,  where  there  is  but  little  space  between 
the  top  of  the  boiler  and  the  cab  roof.  A  layout  of  these 
fittings  ought  to  be  made  in  the  drafting  room,  and  the  clear- 
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ances  worked  out  with  all  possible  care.  The  case  of  valves 
so  located  that  the  cab  has  to  be  removed  in  order  to  pack  the 
stem  would  then  be  avoided. 

Considering  the  great  number  of  levers,  valves  and  other 
fittings  on  a  modern  locomotive,  it  seems  remarkable  that 
they  have  been  arranged  even  so  well  as  is  usually  the  case, 


but  this  has  been  done  more  or  less  in  spite  of,  rather  than 
with  the  assistance  of  the  designers  of  the  engine.  The 
attitude  of  the  engine  crew  can  do  a  great  deal  toward  mak- 
ing a  certain  class  of  locomotives  successful  or  otherwise, 
and  for  this  reason  alone,  the  proper  location  of  cab  fittings 
should  receive  the  careful  attention  of  locomotive  builders. 


Data  for  Standard  Locomotives 

Tonnage  Rating  Charts  and  Clearance  and  Weight 
Diagrams  for  the  Government  Locomotives  Now  Built 


FOR  the  convenience  to  railway  men  handling  the  standard 
locomotives  built  by  the  Railroad  Administration  the 
following  charts  and  diagrams  are  given,  showing  ton- 
nage rating  charts,  prepared  by  H.  S.  Vincent,  and  clearance 
and  weight  diagrams,  prepared  by  F.  P.  Pfahler,  chief 
mechanical  engineer,  the  Division  of  Operation,  U.  S.  R.  A., 
of  the  standard  locomotives  thus  far  built.  As  other  standard 
locomotives  are  constructed  similar  charts  and  diagrams  will 
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Tonnage  Rating  Chart  for  the  Standard   Light  Mikado. 

be  published  in  connection  with  a  description  of  the  loco- 
motives. 

TONXAGE  RATING  CHARTS 

The  tonnage  rating  charts  *  are  so  designed  that  the  maxi- 
mum hauling  capacity  of  the  locomotives  in  tons  of  2,000  lb. 
can  be  read  directly  from  them  for  any  combination  of  speed 
and  grade  within  the  given  limits. 

The  tractive  effort  formula  used  in  the  calculation  of  the 
charts  is: 

*  Tliese  charts  havf  been  copyrighted  by   Mr.  Vincent. 


Where:     T  =  Tractive  power. 

tl  rr  Diameter   of  cylinders   in   inches 
I-  =:  Strolce  in  inches. 

P  =  Boiler  pressure  —  lb.   per   square  inch 
W  — -  Diameter   of   driving   wheels   in   inches. 

The  drawbar  pull  which  varies  with  the  resistance  is 
shown  on  the  charts  by  the  inclined  j)arallel  lines.  On 
straight  level  track  this  equals  the  tractive  effort  l?s>  the 
fractional  resistance  of  engine  and  tender.  In  deteniiining 
the  latter  resistance,  the  writer  has  adopted  the  method  prcK 
posed  by  F.  J.  Cole,  in  which  the  engine  and  tender  resist- 
ance is  made  up  of  the  following: 

(a)     Engine  friction  or  energy  required  to  overcome  the 
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Tonnage  Rating  Chart  for  the  Heavy  Standard  Mikado. 

friction   of  the  driving  wheels,   pistons,  valves,  crossheads, 
etc.,  equal  to  weight  on  drivers  in  tons  x  22.2  lb. 

(b)     Resistance  of  engine  and  trailing  trucks  and  two- 
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thirds  of  loaded  weight  of  tender  assumed  to  be  the  same  as 
the  cars  in  the  train. 

(c)  Head  air  resistance  of  engine,  assumed  to  be  120 
sq.  ft.  X  .002  V^,  in  which  V  =  velocity  of  train  in  miles 
jier  hour. 

The  tonnage  curves  are  based  on  a  frictional  car  resist- 
ance of  four  pounds  per  ton,  which  is  a  good  average  for 
the  usual  mixed  freight  trains  with  varj'ing  weights  of  cars 
and  loading,  when  the  rolling  stock  and  roadl)ed  are  well 
maintained.  However,  the  tonnage  can  l)e  read  from  the 
charts  for  any  other  car  resistance  factor  or  any  combination 

Table  I — Frictional  Resistance  of  Freight  Cars 
Speeds  5  to  30  M.  P.  H. 


Weight  in 

tons 

Loaded 

Empt: 

15 

6 

20 

7.8 

25 

9.5 

30 

11.1 

35 

12.6 

40 

14.0 

45 

15.3 

50 

16.5 

55 

17.6 

60 

18.6 

65 

19.5 

70 

20.3 

75 

21.0 

Resistance  (Lb. 

per  tori) 

Loaded 

Empty 

6.40 

10.30 

5.91 

9.60 

5.44 

9.05 

S.07 

8.45 

4.74 

8.05 

4.40 

7.65 

4.18 

7.26 

3.90 

6.85 

3.65 

6.50 

3.43 

6.26 

3.24 

6.00 

3.07 

5.82 

2.90 

5.63 

of  resistance  simply  by  converting  them  into  terms  of  grade, 
using  the  following  multipliers : 

One  pound  car  resistance  ^  .05  per  cent  grade. 

One  degree  curve  uncompensated  =  .04  per  cent  grade. 

For  example:  Find  the  tonnage  of  the  light  Mikado 
locomotive  on  a  one  per  cent  grade  at  a  speed  of  18  m.p.h., 
with  a  mixed  train  having  a  frictional  car  resistance  of  four 
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pounds  per  ton;  also  with  a  train  of  50  tons  loaded  coal 
cars,  having  a  resistance  of  three  pounds  per  ton. 

From  the  2-8-2-A  chart  at  the  intersection  of  the  ordinate 
for  one  per  cent  grade  with  the  drawbar  pull  curve  marked  18 
m.p.h.,  we  find  the  radial  curve  reading  1,500  tons. 

For  the  train  having  50  ton  cars  with  three  pound  resist- 
ance, we  select  the  ordinate  equal  to  1  —  [ (4  —  3)  x  .05]  = 
.95  per  cent  grade,  which  at  its  intersection  with  curve  for 
18  m.p.h.,  reads  1,575  tons  approximately. 


Taking  the  same  example  and  combining  the  grade  with 
an  eight  degree  uncompensated  curve,  we  have  for  the  mixed 
train,  an  equivalent  grade  of  1  -|-  (8  x  .04)  =:  1.32  per 
cent,  which  at  18  m.p.h.  gives  a  rating  of  about  1,130  tons, 
and  for  the  train  with  uniform  loads  we  have  an  equivalent 
grade  of  1  -f-  (8  x  .04)  —  (1  x  .05)  =  1.27  per  cent, 
which  at  18  m.p.h.  gives  a  rating  of  approximately  1,180 
tons. 

For  Passenger  and  Express  Service. — To  avoid  confusion, 
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the  charts  have  been  based  on  a  frictional  resistance  of  four 
pounds  per  ton,  although  in  every  case  adjustment  must  be 
made  for  a  greater  resistance  due  to  increased  frictional  re- 


Table  II — Frictional  Resistance  of  Freight  Cars 

From    Bulletin   No.   43 — University  of  Illinois — Edward  C.   Schmidt 

Speed.  Train  resistance — Pounds  per  ton 

miles  Column  headings  indicate  average  weights  per  car 

per ^ 

hour        15   20   25   30   35   40   45   50   55   60   65  70 

6  7.7  6.9  'i.l  5.5  4.9  4.4  4.1  3.8  3.5  3.3  3.2  3.1 

8  8.0  7.1  6.3  5.6  5.0  4.6  4.2  3.9  3.6  3.4  3.3  3.2 

10  8.2  7.3  6.5  5.8  5.2  4.7  4.3  4.0  3.7  3.5  3.3  3.2 

12  8.4  7.S     6.7  6.0  5.4  4.8  4.4  4.0  3.8  3.6  3.4  3.i 

14  8.7  7.8  6.9  6.2   5.5   5.0  4.S   4.2  3.9  3.7   3.5  3.4 

16  9.0  8.0  7.1  6.4  5.7  5.1  4.7  4.3  4.0  3.8  3.6  3.5 

18  9.3  8.3  7.4  6.6  5.9  5.3  4.8  4.5  4.1  3.9  i.7  3.7 

20  9.6  8.5  7.6  6.8  6.1   5.5  5.0  4.6  4.3  4.0  3.9  3.8 

22  9.9  8.8  7.9  7.0  6.3  5.7  5.2  4.8  4.4  4.2  4.0  3.9 

24  10.2  9.1  8.1  7.3  6.6  5.9  5.4  4.9  4.6  4.3  4.2  4.1 

26  10.5  9.4  8.4  7.5  6.8  6.1  5.6  5.1  4.8  4.5  4.3  4.2 

28  tO.9  9.7  8.7  7.S  7.0  6.3  5.8  5.3  4.9  4.7  4.S  4.4 

30  r..3  lO.C  9.0  8.0  7.3  6.6  6.0  5.5  5.1  4.9  4.7  4.5 

32  11.6  10.4  9.3  8.3  7.5  6.8  6.2  5.8  5.3  5.0  4.9  4.7 

34  12.0  10.7  9.6  8.6  7.8  7.1  6.5  6.0  5.5  5.3  5.1  4.9 

36  12.5  11.1  9.9  8.9  8.0  7.4  6.7  6.2  5.8  5.5  5.3  5.1 

38  12.9  11.4  10.2  9.3   83   7.6  7.0  6.5   6.0   5.7   5.5  5.3 

40  13.4  ll.S  10.6  9.5  8.6  7.9  7.3  6.8  6.3  6.0  5.7  5.6 
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sistance  of  passenger  cars.  For  example:  Find  the  ton- 
nage which  can  be  hauled  by  the  heavy  Mikado  in  passenger 
service  on  0.5  per  cent  grade  combined  with  six  degree  curve 
at  40  m.p.h. 

From   Table    III    we   find   the   resistance    for   passenger 
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Clearance    Diagram   for  the   Standard    Heavy    Mikado 
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Clearance   Diagram   for  the  Standard   Light   Mikado 
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Wheel  Loading  and  Spacing  Diagram  for  the  Standard   Light  Mikado 
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ForLighf  Engine.  Heights  WillBeAbovf  li'Onscr^n 

Clearance    Diagram  for  the  Standard   8lx-Wheel   Switcher 


T" 


T" 


^ 


^-^S 


I 


|. J ffoZ. ,\ 

I 

1 f22- 

»j    Cab  Handles 

b 


-IZ3%'- -^^--.-^ 


-IZO- 


•> ^^I— 


-fZBS 


^    Eight-Wheel  •Smfcher.-  Fbr  Loaded  Ertaine. 
For  Light  Engine.  Heights  WiJ/ Be  About  /f  Greater 

Clearance    Diagram   for   Standard    Eight-Wheel    Switcher 


610 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  92,  No.  il 


coaches  at  40  m.p.Ii.  is  6.65  lb.  per  ton.  The  equivalent 
grade  is  then: 

.5  +  (6  X  .04)  4-   (2.65  x  .05)  =  .8725  per  cent. 

From  the  2-8-2-B  chart  at  the  intersection  of  the  ordinate 
for  .8725  per  cent  grade  with  the  drawbar  pull  curve  for  40 
ni.p.h.  we  find  a  rating  of  approximately  730  tons. 

The  maximum  tonnage  as  given  on  the  charts  is  that 
which  the  engine  can  start  on  a  level  straight  track,  assuming 
a  starting  resistance  of  12  lb.  per  ton  for  freight  trains. 

The  minimum  sjieed  shown  on  the  charts  is  that  equiva- 


conditions  or  for  drop  in  boiler  pressure.  In  rating  the  loco- 
motive a  fixed  percentage  should  be  deducted  from  the  maxi- 
mum hauling  capacity  as  given  in  these  charts  to  suit  local 
conditions. 

CLEAR.VNCE  AND  WEIGHT  DIAGRAMS  FOR  STANDARD 
LOCOMOTIVES 

For  the  purpose  of  presenting  in  a  convenient  manner  the 
clearances  of  the  standard  locomotives  of  the  Railroad  Ad- 
ministration,  F.   P.   Pfahler,   chief  mechanical   engineer   of 
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lent  to  250  ft.  pi.<ton  speed  per  minute,  the  highest  speed  at 

which  the  locomotive  will  develop  its  maximum  drawbar  pull. 

Table  I  gives  the  resistance  in  pounds  per  ton  for  varj'ing 


Tame  TH — Frictional  R 

ESISTANCE    OF    Pa 

SSENGER  Cars 

Speet!, 

Resistance, 

Speed, 

Resistance, 

M.  P.  II. 

f.b.  per  ton 

M.  P.  II. 

I.b.  per  ton 

S 

5.89 

42.5 

6.90 

7.5 

5.60 

45 

7.20 

10 

5.51 

47.5 

7.35 

12.5 

5.42 

50 

7.85 

15 

5.42 

52.5 

8.30 

17.5 

5.42 

55 

8.65 

Vi 

5.46 

57.5 

9.03 

22.5 

5.4S 

60 

9.45 

25 

5.60 

62.5 

9.95 

27.5 

5.70 

65 

10.42 

30 

5.85 

67.5 

10.95 

32.5 

5.95 

70 

11.45 

35 

6.20 

72.5 

12.00 

37  5 

6.40 

75 

12.60 

40 

6.65 

77.5 
80 

13.20 
13.85 

weights  of  freight  cars;  this  covers  speeds  from  5  to  30 
m.p.h.  and  is  based  on  the  assumption  that  the  resistance  is 
constant  between  these  limits. 

Table  II  is  taken  from  Bulletin  Xo.  43  of  the  Universitv 


ihe  Division  of  Operation  of  the  United  States  Railroad 
Administration-  has  prepared  the  diagrams  shown  in  connec- 
tion with  this  article.  They  are  given  for  the  light  and  heavy 
Mikados  and  the  Eight-wheel  and  Six-wheel  switchers  and 
represent  the  correct  diagrams  for  clearance-  and  give  the 
official  distrilmtion  of  weights  of  the  differt-nt  locomotives. 


Spraying  Sure  .aces  with  Metal. — The  Zeitschrift  fiir 
Angewandte  Chemie  describes  a  process  for  >praying  metals 
on  any  kind  of  surface,  using  metal  melted  in  an  electric  arc 
and  blown  by  means  of  gas-jets  on  to  the  surface  to  be  cov- 
ered. The  arc  is  produced  between  two  ekxtrodes,  one  being 
metallic,  and  a  stream  of  non-oxidizing  gas  is  directed  on 
the  electrode  and  portions  of  the  melted  electrode  are  carried 
awa}'  in  the  form  of  a  fine  spray,  and  may  Ikt  deposited  to 
form  a  metallic  skin  on  any  surface  on  which  they  impinge. 

A  New  Process  of  Tempering  Steel. — The  Swiss 
journal,  Die  Elektroindustrie,  gives  particulars  of  a  process 
for  removing  the  temjjer  from  hardened  steel.  The  piece  to 
be  softened  is  placed  on  a  plate  of  iron  at  red  heat  and 
covered  by  a  plate  of  cold  iron.     After  the  whole  has  cooled, 
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of  Illinois,  and  represents  tests  by  Prof.  Edward  C.  Schmidt 
under  actual  service  conditions.  It  will  be  observed  that  in 
this  table  the  resistance  per  ton  increases  with  the  speed,  and 
inversely,  as  the  weight  of  the  cars. 

Table  III  gives  the  resistance  for  passenger  cars  at  vary- 
ing speeds.  The  data  for  Tables  I  and  III  are  taken  from 
Bulletin  No.  1001,  of  the  American  Locomotive  Company. 

No  allowance  has  been  made  for  weather  or  temperature 


the  piece  of  steel,  whatever  was  its  previous  equality  and  degree 
of  hardness,  is  detempered  completely,  and  can  easily  be 
worked  without  its  quality  having  undergone  any  change  l)y, 
for  example,  decarburization.  The  method  is  specially  ap- 
plicable to  the  unhardening  of  tools,  more  particularly  punches 
and  dies.  Tests  have  given  excellent  results,  and  the  method 
has  the  advantage  that  shaped  pieces  of  steel  do  not  show 
any  shrinkage  after  treatment. 
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DESIGN  OF  SEVENTY-TON  GOAL  GAR 
WITH  TANDEM  HOPPERS 

A  design  for  u  70-ton  hopper  car,  the  principal  features 
of  which  are  the  arrangement  of  four  pairs  of  inclined  doors 
in  tandem  and  a  door  operating  and  locking  mechanism  op- 
erated from  either  side  of  the  car,  has  recently  been  developed 
and  patented  by  Edward  D.  Hillman,  secretar}-  and  engineer 
of  the  National  Railway  Appliance  Company,  New  York. 
The  main  dimensions  of  the  cars  are: 

length   inside    .V, ...... , 39  ft.  0  in. 

Width   inside    9   ft.   SV2   in. 

Height  from  rail  to  top  of  car 10  ft.  9  in. 

Truck   centers    30  ft.   0  in. 

Distance  over  end  sills 40  ft.  4  in. 

Capacity     1 40,000  lb. 

In  the  new  design  an  increase  in  the  cul)ical  capacity  of 
the   car  is   obtained   Ijy   building   a   series   of   four  pairs  of 


and  clevis  attachments  l^etween  the  doors  and  the  operat- 
ing mechanism. 

The  operating  mechanism  combines  a  number  of  features 
which  are  unique  in  car  construction.  Two  sets  of  doors 
are  opened  simultaneously  at  one  operation  and  this  can  be 
accomplished  from  either  side  of  the  car.  All  coal  cars  of  the 
hopper  class  on  the  railroads  of  the  countr>-  today  have  their 
operating  mechanisms  located  on  one  side  of  the  car  only 
and  in  dumping  such  cars  on  trestles,  etc.,  much  time  is  often 
consumed  by  the  operator  in  passing  back  and  forth  when 
a  number  of  cars  are  to  be  unloaded,  .\nother  feature  is 
that  the  operator  is  secure  against  injury  from  a  too  quick 
opening  of  the  doors.  How  these  improvements  have  been 
brought  about  will  be  understood  from  a  description  of  the 
mechanism. 

Where  the  two-inch  main  shaft  crosses  underneath  the 
space  between  the  center  sills  it  is  formed  into  a  "U"  shaped 


Cross  Sections  and   End   Elevation  of  the   Hillman   Hopper  Car 


hoppers  jjeneath  the  sills.  These  hoppers  are  arranged  in 
tandem,  two  jiairs  of  hoppers  toeing  so  constructed  that  one 
operating  mechanism  will  open  both  pairs  of  doors  simulta- 
neously. This  allows  for  the  quick  discharge  of  coal  and 
half  a  car  can  be  discharged  at  a  time  if  desired.  The  dis- 
charge area  of  two  pairs  of  doors  is  approximately  27  sq.  ft., 
this  insuring  a  rapid  unloading  of  coal.  The  hopper  ar- 
rangement below  the  sills  increases  the  weight  of  coal  at 
this  point  so  that  the  center  of  gravity  of  the  loaded  car  is 
considerably  lowered.  Eyebolts  for  adjustment  have  been 
eliminated  and  the  adjusting  feature  is  embodied  in  the  link 


link  arm  to  which  the  main  operating  link  is  connected.  The 
ends  of  this  shaft  are  upset  and  formed  to  a  two-inch  square 
cross  section.  Ratchet  wheels  are  attached  to  the  squared 
ends,  each  wheel  being  provided  with  two  teeth.  Pawls  en- 
gage the  larger  teeth  of  these  wheels  when  the  crank  arm  is 
in  the  locked  position  with  main  link  over  the  center.  These 
pawls  pass  by  the  center  of  the  l>2-in.  square  au.\iliar>-  shaft, 
thus  locking  the  pawls  against  an}-  tendency  toward  move- 
ment awa>-  from  the  ratchet  teeth. 

Near  the  ends  of  the  auxiliary  shaft  are  carried   small 
crank  arm  castings  to  which  are  attached  the  slotted  ends  of 
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the  pawls.  Where  the  ly^-in.  shaft  passes  through  them 
these  cranks  are  formed  with  two-inch  square  bosses  which 
extend  to  the  ends  of  the  shaft,  thus  providing  for  the  use  of 
a  single  two-inch  wrench  on  both  the  main  and  auxiliary 
shafts. 

A  cam  is  located  on  the  auxiliary  shaft  between  the  sills  so 
that  it  lies  beneath  the  crank  arm  of  the  main  shaft.  This 
cam  acts  as  a  stop  for  the  main  shaft  when  the  crank  is  in 
such  a  position  that  the  line  of  action  of  the  operating  link 
has  passed  slightly  by  the  center  of  the  shaft.  In  the  con- 
struction of  this  device  forgings  rather  than  castings  have 
^xn  used  whenever  possible. 

With  the  doors  closed  the  operator  can  turn  but  one  shaft 
— ^the  auxiliary — in  but  one  direction,  and  this  operation 
may  be  performed  on  either  side  of  the  car.  As  the  auxiliary 
shaft  is  revolved,  the  pawls,  passing  from  over  the  center, 
are  disengaged  from  the  ratchet  wheel  teeth  on  both  sides  of 
the  car.  As  the  disengagement  of  the  ratchet  is  being  com- 
pleted the  cam  under  the  main  shaft  crank  forces  up  the 
crank  until  it  crosses  the  center,  when  the  weight  of  coal 
on  the  doors  forces  them  to  open.  The  operator  in  the 
meantime  having  his  wrench  on  the  auxiliary  shaft  is  in  no 
way  endangered. 

To  close  the  doors,  the  operator  places  the  wrench  on  the 


LIMIT  OF  COST  FOR  FREIGHT  GAR 

REPAIRS 

The  division  of  operation  of  the  Railroad  Administration 
has  issued  Circular  No.  20  relating  to  the  repairs  of  freight 
cars.  It  is  in  general  identical  with  the  instructions  issued 
by  the  Committee  on  Standards  the  latter  part  of  July,  which 
were  published  in  the  August  issue  on  page  459.  There  are, 
however,  a  few  interesting  changes,  and  the  entire  circular  is 
given  in  full  below. 

LIMIT  OF  COST  FOR  REPAIRS  TO  FREIGHT  CARS  BELONGING  TO 
RAILROADS  UNDER  FEDERAL  CONTROL 

1.  Freight  cars  in  need  of  general  repairs  will  be  thorough- 
ly inspected,  all  defective  parts  noted,  and  estimate  made 
showing  cost  of  repairs  to  place  car  in  general  good  condition 
for  two  years'  service  barring  accident  and  running  repairs. 
Cars  referred  to  in  this  circular  are  cars  which  are  eligible 
for  interchange  under  the  MCB  rules. 

2.  Limit  of  cost  for  making  repairs  to  wooden  freight  cars 
which  have  not  been  rebuilt  and  improved  by  application  of 
metal  draft  arms  extending  beyond  body  bolster,  continuous 
steel  draft  arms,  steel  center  sills,  or  steel  underframe: — 

(A)  In  Service  20  Years  or  More — All  Freight  Cars 

Limit  of  cost  of 

repairs  in  kind, 

labor  and  material 

If  equipped  with  40,000-lb.  capacity  trucks  or  less $25 

Over  40,000-lb.,  but  less  than  60.000-lb.  capacity 75 

60,000-lb.  capacity  trucks  and  over 100 

(B)  Cars  in  Service  10  Years  and  Less  Than  20  Years 

Limit  cost  of  repairs 


In  kind 


With  betterments 

^ 


All  cars 
except        Refrig 
refrigerator    erator 
Equipped  with  40,000-lb.  capacity 

trucks   or   less $25  $100 

Over     40,000-lb.     but     less     than 

6C.000-lb.  capacity   100  150 

60,000-Ib.   capacity  and  over 200  500 


All  cars 

except 

refrigerator 

No  better- 
ments to  be 
applied 
$1,000 


Refrig- 
erator 

No  better- 
ments to  be 
applied 
$1,200 


Hopper   Door  Operating   and    Locking    Device 

squared  end  of  the  main  shaft  and  turns  it  till  the  crank  arm 
passes  over  the  center;  this  forces  down  the  cam  on  the  aux- 
iliary shaft  and  causes  the  pawls  to  engage  the  teeth  on  the 
ratchet  wheels.  A  slight  turn  with  the  wrench  on  the 
auxiliary  shaft  will  then  lock  the  pawls  by  bringing  them 
over  the  shaft  center. 

The  main  members  of  the  underframe  are  IS -in.  40-lb. 
channel  center  sills,  with  3>4-in.  by  3^-in.  by  ^-in.  angle 
side  sills.  The  inside  longitudinal  hopper  sheets  are  made 
in  one  piece  for  each  set  of  hoppers  flanged  outwardly.  Where 
each  sheet  passes  up  over  the  center  sills  the  flange  is  riveted 
to  that  of  the  adjoining  hopper  sheet  and  the  sheets  are  riveted 
to  the  sides  of  the  center  sills.  Of  the  lower  flanges  one 
forms  a  surface  against  which  the  door  closes,  while  the  other 
acts  as  a  support  for  the  end  hopper  sheet.  This  sheet 
passes  up  over  the  hinge  angle,  giving  the  proper  finish  over 
the  door  of  the  next  hopper. 

The  outside  hopper  sheets  are  made  in  one  piece,  the 
flanges  performing  the  same  functions  as  those  on  the  in- 
side sheets.  At  the  top  of  these  sheets  they  are  riveted  to 
the  side  sheets. 

Patents  have  been  applied  for  covering  all  the  special  de- 
tails of  construction  of  this  car. 


3.  Cars  in  service  over  five  years  and  less  than  ten  years 
and  cars  found  equipped  with  metal  draft  arms  extending 
be3'ond  body  bolster,  continuous  steel  draft  arms  with  transom 
draft  gear  or  steel  center  sills  or  all  steel  underframe: — 

All  cars  having  trucks  60.000-lb.  capacity  and  over  will  be  repaired  unless 
total  cost  of  repairs,  including  cost  of  betterments,  plus  scrap  value,  exceeds 
75   per  cent  of  value  of  new  car. 

If  Cust  of  repairs  exceeds  75  per  cent  of  new  car,  it  will  be  dismantled 
and  good  parts  reclaimed  for  use  in  repairing  cars  of  similar  types.  This 
will  apply  to  existing  equipment  only. 

4.  Cars  in  Service  Five  Years  and  Less. — All  cars  having 
trucks  60,000-lb.  capacity  and  over  will  be  thoroughly  re- 
paired at  cost  necessary. 

5.  Cost  of  application  of  safety  appliances,  wheels,  journal 
bearings,  and  couplers  will  not  be  considered  in  estimate  cost 
of  repairs. 

6.  All  wooden  freight  cars  with  trucks  60,000-lb.  capacity 
and  over,  receiving  general  repairs,  not  equipped  with  metal 
draft  arms  extending  beyond  body  bolsters,  steel  draft  arms 
extending  full  length  of  car,  steel  center  sills,  steel  under- 
frame or  transom  draft  gear,  will  be  equipped  with  either  cast 
steel  draft  arms  extending  beyond  body  bolsters,  steel  draft 
arms  extending  full  length  of  car,  steel  center  sills  or  steel 
underframe.  Cars  equipped  with  steel  underframes  or  steel 
center  sills,  will  have  continuous  cover  plates  riveted  to  the 
top  or  bottom  of  sills,  preferably  to  top. 

7.  When  the  cost  of  repairs  in  kind  exceeds  amount  allotted 
to  be  expended,  and  betterments  are  not  to  be  applied,  the 
federal  manager,  or  the  general  manager  on  roads  having  no 
federal  manager,  may  authorize  in  writing  that  the  car  will 
l)e  dismantled.  Should  cost  of  repairs  in  kind  exceed  the 
amount  allotted,  and  betterments,  described  in  rule  6,  are  to 
be  applied;  if  material  is  not  available,  car  may  be  sent  to 
owners. 

8.  When  cars  are  dismantled  or  sent  home  to  owners  for 
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rtljuilding,  a  detailed  statement  will  be  made  showing  the 
estimated  cost  of  repairs  in  kind,  by  item,  and  forwarded  to 
owners,  showing  disposition,  and  copy  retained  l>y  handling 
road. 

9.  To  estimate  detailed  cost  of  refiairs,  add  .>5  per  cent  to 
the  sum  of  applied  labor  and  material. 


BAD  ORDER  CAR  SITUATION 

.\  general  sunimarv  of  the  bad  order  car  situation  taken 
from  the  reports  of  the  railroads  to  the  Division  of  Operation 
of  the  Railroad  Administration  for  10  weeks  ending  Septem- 
ber 21,  are  interesting  in  that  they  show  a  steady  decrease  in 
the  numljer  of  bad  order  cars.    At  the  beginning  of  this  period 


classes  by  regions  as  of  September  21  is  shown  in  Table  II. 
Box  cars  comprise  42.5  per  cent  of  the  total  number,  hopper 
cars  18.2  per  cent,  gondola  cars  25.2  per  cent,  and  the  re- 
maining classes  all  vary  below  four  |)er  cent.  It  will  be  seen 
from  this  tabic  that  the  greatest  bulk  of  the  bad  order  box  cars 
are  in  the  Eastern  and  Northwestern  regions.  In  the  North- 
western region  they  comprise  60  {:>er  cent  of  the  cars  in  bad 
order.  In  proportion  to  the  number  of  cars  in  the  Allegheny 
region  the  numl)er  of  bad  order  hopj^er  cars  is,  of  course,  high. 
Referring  again  to  Table  I  it  will  be  noted  that  during  the 
10  weeks  in  quertion  the  number  of  employees  in  the  car  de- 
partment increased  from  134,615  to  146,004,  with  high  weeks 
of  over  150,000.  This  is  an  increase  of  about  14  per  cent 
over  the  number  of  men  employed  a  year  ago  at  this  time.    It 


Iablf.  I — Ten   Weeks'   Statement  of  Car  Condition   Reports 


Number   of    roads    represented 

Total   revenue  cars 

Bad    order    cars    

Heavy  repairs    

Light    repairs    

Percentage  of  bad   order  cars 

Ave.   B.  O.  cars  repaired  per  working  day.. 

Heavy    repairs     

Light    repairs    

Number  of  cars  transferred  to  other  shops. 
Number    of    employees 


July  20 

July  27 

Aug.  3 

Aug.  JO 

Week  ending 

Aug.  17    Aug.  24 

Aug.  31 

Sept.  7 

Sept.  14 

Sept.  21 

158 

158 

143 

143 

143 

143 

143 

140 

139 

139 

2,474.787 

2,503,828 

2,492.749 

2.494,408 

2,480.792 

2.484,381 

2,493,145 

2,407.798 

2,493,730 

2,493.074 

173,771 

179,670 

175,781 

173,771 

169.539 

164,826 

157,339 

158,133 

155.899 

153.798 

86.488 

93.533 

93,287 

94.796 

95.798 

96,432 

91,656 

92,301 

91.134 

90,956 

87,283 

87,137 

82,494 

78,975 

73,741 

68,394 

65,683 

65.832 

64.765 

62,842 

7.0 

7.1 

7.1 

6.9 

6.8 

6.6 

6.3 

6.6 

6.2 

6.2 

97,719 

96.246 

97.348 

95,973 

96,668 

96.681 

97,027 

96,346 

99,009 

97,077 

10,292 

9,347 

9,744 

11.961 

9.833 

10.003 

10.359 

9,750 

10.473 

10,442 

87,427 

S6,899 

87,604 

84,012 

86,835 

86.678 

86,668 

86.596 

88.536 

86,635 

346 

215 

459 

290 

1,363 

1,750 

1,862 

2,188 

2,501 

1,791 

134,615 

137,360 

138,659 

140,308 

142,895 

146,677 

150.042 

150,006 

145,141 

146.004 

there  were  173,771  cars  in  bad  order,  or  seven  i>er  cent  of  the 
total  revenue  cars  on  the  roads  then  under  the  jurisdiction  of 
the  Railroad  Administration,  and  on  September  21  there  were 
15.>,79S,  or  6.2  per  cent,  a  decrease  of  over  11  ])er  cent.  In 
order  to  increase  the  car  supply  it  has  \)een  the  practice  on 
nearh-  even-  railroad  to  concentrate  attention  on  l)ad  order 


T\r.Le  II— C'l.xssiFiiM  i(>N  of  Bad  Order  Car  Situation 

1<)18.  iiY   Rec-.ioxs 

Kast-  -AUe-  Poca-  South- 
Class                             ern  gheny  hontas  em 

Box     20.912  9,986  1,247  5,570 

Refrigerator    2,018  314  17  260 

Stock    1.0.^7  234  106  422 

Hopper     12,418  9,960  1.324  1.454 

Gondola    16,6J7  6.574  1,660  3,052 

Flat    1,512  531  228  1.051 

Coke    330  635  103  126 

Miscellaneous     969  267  182  479 

Total    55.833  28.501  4,867  12,394 

Percentage     B.    O. 

car^    7.0  7.1  5.4  5.1          5.2 


ri'ATION 

.\s  or 

September  21, 

Cen- 

tral 

South- 

North- 

West 

west- 

west- 

All 

ern 

ern 

ern 

regions 

8,272 

3,526 

15,449 

64.942 

1,174 

239 

1,315 

5.337 

2.108 

502 

1,329 

5,738 

457 

402 

1,917 

27,932 

6,051 

1,447 

3,197 

38,618 

658 

322 

1,800 

6.102 

49 

6 

95 

1,344 

814 

500 

574 

3,785 

19,583 

6,944 

25.676 

153.798 

3.2 


6.6 


6.2 


cars  requiring  light  repairs.  This  is  reflected  in  Table  I 
giving  the  summarv  of  the  conditions,  the  light  bad  order  cars 
decreasing  from  87,283  to  62.842.  At  the  same  time  the 
heavy  bad  order  cars  have  been  kept  well  in  hand. 

The  distribution  of  the  bad  order  cars  amongst  the  different 


is  interesting  to  note  that  with  this  increase  in  the  number  of 
I niplo\ees  the  average  number  of  bad  order  cars  repaired  per 
working  da}  has  not  kept  pace  with  the  increase  in  the  num- 
l)er  of  emi)loyees,  although  for  the  week  ending  September  14 
there  was  a  high  record  of  99,009.  The  lowest  numl^er  re- 
ported is  for  the  week  ending  August  10,  when  95,973  cars 
were  repaired  per  working  day  with  140,308  employees. 

It  is  also  interesting  to  note  the  numl)er  of  cars  that  have 
been  transferred  from  one  road  to  another  to  reduce  conges- 
tion. This  has  as  a  rule  steadily  increased,  e.xcept  that  during 
the  week  ending  September  21  a  less  number  of  cars  was 
transferred  than  for  the  previous  three  weeks.  It  shows  the 
improvement  in  co-ordination  of  the  work. 

A  stud}'  of  the  more  detailed  freight  car  condition  report 
for  the  week  ending  Septeml)er  21,  Table  III,  shows  that 
during  the  week  26,411  cars  were  damaged  in  trains  in  the 
yards  at  a  cost  of  $427,710.  While  this  number  is  a  little 
over  one  jjer  cent  of  the  total  revenue  cars,  an  analysis  shows 
that  in  the  Central  Western  and  Northwestern  territor}-  the 
number  of  cars  damaged  in  this  manner  was  alx)ut  two  per 
cent  of  the  total  numl>er  of  revenue  cars  in  that  territor}-.  In 
these  regions  there  is  considerable  mountainous  territor}-  and 
it  mav  I)e  possible  that  the  general  air  brake  conditions  of  the 
cars  are  resjjonsible  for  the  proi)ortionately  large  numljer  of 
cars  damaged  in  this  manner. 


T\P.LE    III — DeT.MLS   OF    THE    P.AD    OrDER 

All 

•  regions 

Number   of   railroads .,  '  ^ 

Total   revenue  cars ■"Tc'i'tos 

Total  bad  order  car- '"'ncr 

Heavy    • 

Light    

Percentage  of  bad  oiner  to  revenue  cai  s 

Railroads  having  four  jer  cent  bad  order  or  less. 

Railroads  liavlr.e  mor?  tli.Tn   four  per  cent  bad  order 

Number  of  cars  damaged   in   trains •  ■  •  • 

_  ,  (  Labor    $121,036 

Cost  of  repairs ^  Material    ....  $165,827 

Number  of  carr  dair.iged  in  yards ^-o" -1^ 

„     ,     ,  .  I  I.al.or    $58.3/0 

Cost  of  repairs ,  Material    ....     $82,258 

Average  number  bad   order  cars   repaired   each   working  day ^l^^^JJ, 

Heavy    J0-4« 

Light  .••••. : 

Total  number  cars   remaininif  to  be  repaired  in  contract  shops.. 
Total   number   car?   in    contract   shops   undergoing   and   awaiting 


Car  Situation  as  of  September   21,  1918 

Poco 
Alleghenv 
15 


90.956 

62.842 

6.2 

61 

78 

19.695 


86.635 
11.649 


4.267 

1.791 


repairs    • • i' i '  "  ' 

Number  of  cars  transferred  from  one  road  to  arother  to  help  re 

duce  had  orders 

ToUl   number  of  employees i  1 7n 

Net  total  increase  during  the  week ,  ,o'i  eV 

Total  number  of  emplovees  for  same  week  of  last  year l.is.43/ 


Eastern 

42 

789,811 

55,833 

34.553 

21.280 

7.0 

9 

33 

2.899 

Si27,528 

$41,445 

2.20<» 

.«10.614 

$27,533 

29.741 

2.843 

36.898 

7.75f' 

2.632 

1.312 

41.294 

648 

35.715 


3P8.935 

28,501 

20.77.' 

7,729 

7.1 

t 

o 

1,8,' J 

$19,378 

$27,346 

1.043 

$11,355 

$16,442 

10,888 

820 

10.068 

1.609 

421 


hontas 
3 

88,869 

4,367 

3.125 

1,742 

5.4 

1 

2 

268 

$3,643 

$5,960 

103 

$?.190 

$3.'>90 

4.507 

274 

4.233 

2.092 

392 


163  100 

19,532  5,227 

6  (dec.)       13 

15,904  4.948 


.Southern 

24 

242.743 

12.394 

7.012 

5.382 

5.1 

12 

12 

938 

«1 5.097 

$21,471 

404 

Its. 556 

$9,820 

7.2.U 

1.205 

6,029 

0 

532 

216 

18,915 

64 

17,244 


Central 
Western 

20 

372.349 

19.583 

11,751 

7.832 

3.2 

12 

8 

6.394 

$35,791 

$44,363 

384 

$6,578 

$8,760 

12.722 

2,184 

10.538 

110 

128 

0 

25,453 

183 

22,182 


South- 
western 
18 
214,266 
6.944 
4,052 
2,892 
3.2 
14 
4 
860 
$7,050 
$8,447 
1.609 
$4,774 
$6,418 
10,787 
837 
9,930 
0 


North- 
western 

17 

386,101 

25.676 

9.691 

15.985 

6.6 

7 

10 

6.504 

$12,568 

$16,795 

762 

$8,503 

$9,295 

21,198 

2.259 

18.939 

88 

142 


0  0 

13,403  22,180 

20  284 

14,466  17,998 


Car  Department  of  the  Milwaukee 


Organization  and  Methods  of  Handling   Light  and 
Heavy  Gar  Repairs  with  Samples  of  the  Forms  Used 


WITH  the  reorganization  of  the  mechanical  department 
of  the  Chicago,  Milwaukee  &  St.  Paul  a  well  founded 
and  complete  organization  has  l^een  established  in 
the  car  department.  The  master  car  builder  who  reports  di- 
rectly to  the  general  superintendent  of  motive  {X)wer  has 
complete  charge  of  all  car  construction  and  maintenance 
matters  and  all  line  officers  in  the  mechanical  department, 
whether  on  the  car  or  locomotive  side,  report  directly  to 
him  or  his  staff  on  all  car  problems.  The  plan  of  organi- 
zation is  well  illustrated  by  the  chart  shown  in  Fig.  1.  It 
will  be  noted  that  the  plan  has  lieen  to  divide  the  entire 
road  which  covers  a  territor}-  of  11,000  miles  into  four 
districts.  The  main  car  shops  at  Milwaukee,  at  which 
a  large  amount  of  new  work  is  done,  is  directly  in  charge 
of  five  general  foreman  who  report  to  the  master  car 
builder's  office  as  do  the  heads  of  subsidiary  departments. 


entire  time  to  the  Dubuque  shops,  which  employ  1,000  men. 
The  general  foreman  at  Seattle,  Wash.,  covers  repair  ]»oint3 
at  Cedar  YiiWs,  Cle  Elum,  Everett,  Bellingham,  Kapowsin, 
Mineral.  Hoquiam,  Raymond,  Port  Angeles  and  Seattle. 

CLASSIFIED  REPAIRS 

There  are  four  main  car  shops  on  the  system,  located  at 
Milwaukee,  Wis.,  Dubuque,  Iowa,  Minneapolis,  Minn.,  and 
Taccma,  Wash.,  res{)ectively.  At  these  points  classified  re- 
pairs to  both  passenger  and  freight  equipment  are  made. 

Cliissitication  of  Freif^ht  Car  Repairs. — All  system  freight 
cars  brought  into  the  shops  are  assigned  to  one  of  five  dif- 
ferent classes.  Class  .1  involves  the  rebuilding  of  a  car  or 
repairs  the  expense  of  which  exceeds  50  per  cent  of  the  total 
value  of  the  car,  and  cars  requiring  between  60  and  100 
hours  of  laJKjr  and  from  $175   to  $540  worth  of  material. 
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Fig.  1— Organization  Chart  of  the  Car  Department  of  the  Chicago,  IVIiiwaukee  &  St.  Paul 


such  as  the  air  brake  instruction  and  inspection  departments 
and  the  car  lighting  department. 

To  assist  in  handling  the  duties  of  this  office  there  are  on 
the  staff  of  the  master  car  builder  two  assistant  master  car 
builders  who  handle  committee  work  in  the  M.  C.  B.  Asso- 
ciation and  the  American  Railway  Association  and  one 
assistant  to  the  master  car  builder  who  handles  all  of  the 
routine  work  of  the  car  department.  Each  district  officer  has 
a  complete  office  force  in  charge  of  a  chief  clerk  and  the 
manner  in  which  all  business  is  handled  has  been  standard- 
ized to  agree  with  the  practice  followed  in  the  general  office 
at  Milwaukee.  The  districts  are  further  subdivided  as  in- 
dicated in  the  chart,  and  placed  in  charge  of  general  car 
foremen  who  are  required  to  visit  ever>'  shop  or  repair  point 
under  their  jurisdiction  once  every  two  weeks.  The  territon- 
covered  by  these  general  foremen  depends  upon  the  amount  of 
work  handled  at  the  different  points  and  the  availability  of 
those  points  to  the  headquarters  of  the  general  foreman.  For 
instance,  the  general  foreman  at  Dubuque.  Iowa,  devotes  his 


Class  B,  or  heavy  repairs,  includes  cars  that  are  seriously 
damaged  or  decayed  and  involves  from  30  to  60  hours  of 
lalx)r  with  $100  to  $150  for  material.  Class  C,  or  medium 
repairs,  includes  a  general  overhauling  to  the  cars,  involving 
from  20  to  .SO  hours  of  labor  and  an  expenditure  of  frwn 
S50  to  $85  for  materials.  Class  D,  or  light  repairs,  in- 
cludes a  normal  overhauling  and  the  application  of  couplers, 
wheels,  bolsters  and  jxjsts,  or  safety  appliances,  involving 
from  10  to  20  hours  of  laljor  and  an  expenditure  for  ma- 
terial of  from  $15  to  $55.  The  class  E,  or  running  repairs, 
includes  repairs  made  in  train  yards  or  repair  tracks  and  in- 
volves the  ajiplication  of  nuts,  cotters,  bolts,  grab  irons, 
bearings,  air  hose,  train  line,  brake  shaft  or  any  other  re- 
pairs which  are  necessary  to  make  the  car  safe  for  handling 
and  can  be  accomplished  in  the  time  specified.  This  in- 
volves labor  of  10  hours  or  less. 

When  the  system  cars  are  received  on  thf  repair  tracks 
they  are  examined  by  inspectors  who  fill  out  the  form  shown 
in  Fig.  2,  for  cars  requiring  class  A,  B  ox  C  rej>airs  and  the 
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form  shown  in  Fig.  4,  for  cars  requiring  class  D  or  E  re- 
pairs. The  notations  made  on  these  forms  govern  the  re- 
pairs to  he  made  and  the  inspector  filling  out  the  form  is 
required  to  check  up  the  work  after  it  is  done  and  is  held 
responsible  for  the  condition  of  the  repairs  made.  A  car- 
bon copy  of  this  rejwrt  is  tacked  on  the  outside  face  of  the 
intermediate  sill  of  wood  cars  or  to  the  floor  nailing  sill  of 
the  steel  under  frame  cars.  A  carbon  copy  is  also  retained 
in  the  local  car  foreman's  office  and  the  original,  when 
checked  and  signed  after  the  work  is  done,  is  forwarded 
to  the  master  car  Imilder's  office  at  Milwaukee. 

The  cars  coming  to  the  shops  are  to  be  inspected  and 
classified  and  the  work  card  made  out  before  the  cars 
are  switched  in  on  the  repair  track,  in  order  that  the  neces- 


Chicago.  Milwaukee  &  St.  Paul  Railway  Co. 

Work  Cjurd  -  For  CU«  A,  B  *  C  Syatmi  Can 


IniTltLS. 
lMSMor_ 


.Citn  NuMscH- 


.Statiom. 


_OuT  Smo*. 


.Ci**siric*TioM_ 


.Foil 


TAK   HtlDY 


^S 


x=:: 


CAU  BODY 


Am*  aiM  Tt*  ••■• 


= 

',--''^T^. ■ 



; --^ 

rurms^ 1 

■>-•*  M«fl   Lm*« 

W^HmUmM 

1 

■Mia 

0»«p   Mtelt  f-Mt)«« 

3 

1 

\    , 

If 

fWd    >»h* 

mspccTon 

c 
* 

T 

AM  nrPAiBMrtm                                        1 

Wmm>   lb*«l 



tM^PrCTOB 

»(oURS    lABOfl 

1 

AINTril«    ,  ,  .        _ 

niiTMurM                                                         I 

IIW      nil 

•mMM*** 

1 

.—.......... 

....  .• 

F»Q.  2 — Work  Card  for  Heavy  Repairs  to  System  Cart 

sary  number  of  cars  of  the  various  classes  can  be  handled 
to  advantage,  keeping  the  handling  of  light  and  running 
repair  cars  moving  as  quickly  as  possible  to  avoid  conges- 
tion. In  cases  where  it  is  impractical  to  make  detail  classi- 
fication before  the  cars  are  placed  on  the  repair  tracks,  a 
tentative  inspection  is  made  so  that  the  cars  may  be  assigned 
to  the  proper  class  and  the  method  of  switching  may  be 
decided  on. 

Freight  cars  receiving  class  A,  B  or  C  repairs  have  the 
classification  of  the  repairs  stenciled  on  the  side  of  the  air 


kind  of  roof,  safety  appliances,  old  light  weight,  new  light 
weight,  cubical  capacity  and  type  of  truck. 

Classified  Passenger  Car  Repairs. — There  are  four  class- 
ifications given  to  the  repairs  of  passenger  cars.  Heavy 
repairs  include  work  costing  from  $900  to  $2,000  and  where 
the  paint  is  burnt  off.  Medium  repairs  include  work  cost- 
ing from  $350  to  $900  with  a  coat  of  varnish.  Light  repairs 
include  work  costing  from  $25  to  $350,  where  no  varnish 
work  is  to  be  done.  Running  repairs  include  work  cost- 
ing $25  or  less.     The  passenger  cars  are  examined  before 
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Fig.  A — Work  Card  for  Light   Repairs 

they  go  into  the  shop  and  classified.  As  soon  as  the 
extent  of  the  repairs  is  determined  all  the  foremen  at  the 
shop  confer  and  decide  as  to  the  date  on  which  the  car  can 
be  turned  out  and  no  excuse  whatsoever  is  allowed  for  cars 
not  coming  out  on  the  date  set.  The  date  of  completion  is 
placed  on  a  board  at  each  stall,  showing  when  the  car  is  due 
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Car  Department 
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NOTE. — This  report  is  to  be  made  up  at  eacli  station  on  the  system,  kept  up  to  date,  one  copy  l)einK  retained  by  the  car  foreman,  one  being  sent  to  the 
district  general  car  foreman,  and  the  original  turned  in  to  the  master  car  builder's  ofBcc,  Milwaukee  Shops  at  the  close  of  each  month. 

Fig.  3 — Form  Showing  the  Distribution  of  the  Working  Force 


brake  cylinder,  together  with  the  symbol  of  the  station  at 
which  the  repairs  were  made  and  the  date  of  completion. 
In  case  a  car  is  rebuilt  the  following  information  is  sten- 
ciled on  the  car:  Capacity  of  car,  clear  height  inside, 
clear  width  inside,  clear  length  inside,  kind  of  brake  beam, 


out  and  when  each  craft  is  supposed  to  complete  the  work 
they  have  in  hand.  Weekly  and  monthly  reports  are  made 
to  show  the  passenger  car  output  and  the  cars  that  are  to 
be  shopped.  All  district  general  car  foremen  and  general 
car  foremen  receive  copies  of  these  reports  in  order  that  they 
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may  know  those  cars  that  are  due  for  shopping  and  which 
will  be  available  for  service. 

At  each  of  the  main  shops  foremen's  meetings  are  held 
once  every  two  weeks  to  discuss  subjects  that  are  generally 
assigned  from  the  main  office  in  Milwaukee.     Committees 
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Fig.  &— Material  Shortage  Report 

are  formed  to  investigate  and  report  on  various  subjects. 
For  instance,  one  of  the  questions  discussed  at  the  Mil- 
waukee shops  was  the  matter  of  air  supply  and  it  was  pro- 
posed to  provide  a  system  having  sufficient  radiation  to  avoid 
condensation  and  the  resulting  freezing  of  the  pipes  during 
the   winter   season.      Another  typical    subject   was   that   of 


at  these  meetings  and  a  definite  program  determined  upon, 
being  made  up  of  the  best  practices. 

The  main  office  in  Milwaukee  watches  carefully  the  labor 
conditions  and  supply  of  labor  over  the  entire  system,  and 
where  an  abundance  of  labor  is  found  in  a  certain  district 
it  is  possible  to  transfer  help  from  that  district  to  another 
in  which  a  shortage  exists.  This  has  been  carried  on  suc- 
cessfully and  has  made  it  jxDSsible  to  keep  the  forces  up 
to  normal  requirements.  The  form  shown  in  Fig.  3,  gives 
the  daily  record  of  the  forces  used  on  both  passenger  and 
freight  work  at  the  different  stations  and  also  show-s  any 
work  done  by  the  employees  of  the  car  department  not 
chargeable  to  that  department.  In  order  to  properly  control 
the  shortage  of  materials  the  form  shown  in  Fig.  5,  is  used, 
on  which  the  requisitions,  the  kind  and  quantity  of  material, 
the  purpose  for  which  it  is  to  be  used,  on  which  cars  it  is  to 
be  used  and  the  numl^er  of  days  the  cars  have  actually 
been  held  waiting  for  this  material  is  shown.  These  forms 
are  made  out  daily  by  the  car  foremen  and  sent  to  their  re- 
spective storekeepers  with  carbon  copies  to  the  master  car 
builder  at  Milwaukee,  the  general  storekeeper  and  the  re- 
sf)ective  traveling  car  inspectors.  They  are  filled  out  each 
day  until  such  time  as  the  material  is  actually  received  and 
men  are  assigned  to  follow  them  up  and  see  that  proper 
action  is  obtained. 

RUNNING  REPAIRS 

Every  effort  is  made  to  make  running  repairs  to  both 
passenger  and  freight  equipment  as  promptly  as  possible 
and  suitable  records  are  kept  of  the  numl>er  of  cars  held 
for  repairs.     A  daily  telegraphic  report    (Fig.  6)    is  sub- 
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Fig.  6 — Dally  Telegraphic  Report  of  Bad  Order  Cars  Sent  to  the  Master  Car  Builder  from  Each  Station 

passenger  car  trucks,   and  in  this  case  the  committee  as-  mitted    by    every    car    repair    point    showing    the    number 

signed  to  investigate  the  subject  visited  several  large  shops  of  system  cars   (loaded  and  empty)  on  hand  and  repaired 

in  the  vicinity  of  Chicago,  obtaining  details  of  the  system  since  the  last  repwrt,  foreign  tank  cars  and  other  foreign  cars, 

of  handling  the  work  and  the  costs  and  methods  of  con-  together  with  the  totals.     This  report  also  contains  infor- 

struction   used.      The   subject   is   thoroughly   threshed   out  mation  concerning  the  number  of  cars  held  for  classified 
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repairs  and  the  number  of  classified  repairs  made  during 
the  day,  which  is  summarized  on  the  form  shown  in  Fig.  7. 
A  summan'  of  the  bad  order  cars  on  hand  and  repaired 
(Fig.  8)  is  made  from  the  telegraphic  report  for  every 
division  and  station.  This  report  gives  the  master  car 
builder  at  a  glance  the  dailv  condition  of  the  individual 
stations  and  the  entire  system  and  gives  him  a  close-up  view 
of  the  performance  of  all  the  shops  on  the  system.  In  this 
way  weak  points  or  any  loss  in  the  output  of  any  station 
will  be  noted  immediately  and  j)ermit  of  prompt  investi- 
gation. The  telegraphic  reports  are  held  open  until  the  work 
cards  are  received  and  it  is  known  that  the  proper  repairs 
have  actually  been  made  as  reported.  This  gives  the  master 
car  builder's  office  an  opportunity  of  knowing  just  what  is 
being  done  and  of  detecting  cases  of  duplicate  repairs  being 
made  to  equipment.  A  book  record  is  ke])t  and  indexed 
of  all  repairs  made  to  system  cars.  For  foreign  cars  the 
work  rejwrts  are  accompanied  by  the  M.  C.  B.  billing  repair 
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card.  Fig.  9  shows  a  monthly  report  of  the  bad  order  cars 
at  each  station,  giving  the  full  identification  of  the  cars. 
By  this  means  it  is  possible  to  make  certain  that  no  cars 
are  allowed  to  stand  around  awaiting  repairs  over  M)  days. 
In  case  one  jjoint  is  overloaded  the  cars  are  transferred  to 
some  other  point  wh.ere  repairs  can  he  made. 

The  equipment  being  received  In-  the  road  is  in  ven-  poor 
condition,  but  every  endeavor  is  made  to  put  it  in  first 
class  condition  before  it  leaves  the  shop.  Where  it  is 
fcund  that  the  cars  have  received  rough  handling  on  the  road, 
the  car  foremen,  who  are  provided  with  cameras,  take  pic- 
tures of  the  condition  of  the  equipment  in  order  that  direct 
evidence  may  l)e  obtained,  and  men  are  assigned  to  follow  up 
and  ferret  out  the  cause  for  such  conditions.  When  suf- 
ficient evidence  is  obtained  the  matter  is  taken  up  with  the 
operating   department    and    due  to   the    fact   that   complete 
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information  is  obtained,  immediate  and  definite  action  gen- 
erally results. 

TRANSFER  OF   LOADS 

On  this  particular  road  the  car  department  handles  all  of 
the  transferrins;  of  bad  order  equipment  and  there  is  there- 
fore less  liability  of  unnecessar}'  transferring  of  loads  on 
account  of  the  fact  that  the  car  department  men  will  make 
repairs  under  load  if  at  all  possible  and  it  not  only  avoids 
a  delay  to  the  shipment,  but  increases  the  available  supply 
of  cars.  At  a  number  of  points  where  it  is  necessary  to 
transfer  coal  or  grain,  transfer  tracks  have  been  depressed 
so  that  the  load  from  the  defective  car  can  l)e  transferred 
to  another  car  through  a  chute,  thus  eliminating  the  necessity 
of  shoveling  it.     At  Milwaukee  this  depressed  track  has  a 


Chicago,  Milwaukee  &  St.  Paul  Railway  Company 

CAR    DEPARTMENT 


5i«'i««- 


Cor  Fortman  - 


List  Of  Bad  Order  Cars  on  Hand  at  this  Station  this  Data 


_J-_. 


NOTE. — Use  symbol  ''L"  to  indicate  loaded,  and  symbol  "E"  to  in- 
dicate empty.  This  report  should  include  cars  actually  on  repair  track,  or 
in  yards  awaiting  to  go  on  repair  track.  "Contents  and  Destination" 
column  to  be  filled  in  only  for  loaded  cars.  This  report  to  be  made  up 
on  the  last  day  of  each  month  and  forwarded  to  the  local  operating  offi- 
cial in  charge  of  switching,  carbon  copy  to  be  forwarded  to  tlie  master 
car  builder,   Milwaukee   shops. 

Fig.  9 — Report  of   Bad    Order  Cars   On   Hand   at  the   Close  of 

Each   Month 

capacity  of  four  cars  and  such  work  is  done  in  a  very  short 
time  and  with  a  minimum  amount  of  damage  to  the  equip- 
ment. Whenever  transfers  are  made  the  car  inspectors  are 
required  to  take  the  seal  records.  While  this  creates  ad- 
ditional work  for  them,  it  is  felt  that  the  point  to  record  the 
fact  of  whether  the  seal  was  defective  or  not  is  at  the  point 
of  the  delivery  of  the  car.  Understanding  the  matter  in  this 
way,  the  men  have  co-operated  in  this  and  have  done  the 
work  with  great  willingness. 

A  strong  endeavor  is  made  to  instill  in  the  mind  of  every 
employee  a  sense  of  responsibility  and  a  special  appeal  has 
been  made  to  the  car  inspectors.  They  are  now. required  to 
])lace  triangles  on  the  end  of  every  car  they  inspect,  showing 
their  number,  the  station  symbol  and  the  date.  This  ap- 
j:>ears  on  both  sides  of  the  car  at  one  end  and  in  case  of  a 
wreck  the  car  inspector  whose  mark  appears  on  the  car  is 
called  into  the  investigation.  Thus  the  organization  is 
.'-uch  that  direct  responsibility  can  be  placed  without  dif- 
ficulty. 

RUNNING  INSPECTION 

Special  arrangements  have  been  made  at  certain  points 
cm  the  system  which  have  improved  the  handling  of  trains 
over  the  line.  For  instance,  at  Omaha  freight  trains  are 
held  for  a  sufficient  length  of  time  to  make  all  necessary 
repairs.  On  a  train  of  75  cars  probably  10  or  16  men 
would  l-)e  recjuired  to  make  the  inspection  and  the  repairs, 
two  men  starting  from  the  front  and  two  from  the  rear. 
When  they  meet  at  the  center,  two  climb  up  on  the  cars 
and  inspect  the  roofs,  the  other  two  covering  the  train  with 
the  repair  men  and  seeing  that  all  the  necessar}'  work  is 
accomplished.  By  doing  this  it  is  not  necessar}-  to  hold  the 
trains  for  intermediate  inspection  between  Omaha  and  Chi- 
cago, a  distance  of  488  miles. 

It  has  been  found  possible  also  to  make  repairs  to  cars 
while  they  are  waiting  to  be  unloaded.  This  applies  par- 
ticularly to  the  cars  handling  ore  on  the  Superior  division. 


As  they  are  waiting  to  Ije  unloaded  at  the  docks  the  equip- 
ment is  inspected  and  repaired  so  that  as  sotm  as  they  are 
unloaded  they  can  go  l)ack  to  the  mines  in  solid  trains. 
This  has  been  found  to  save  considerable  time  and  has 
worked  out  admiraljly  since  it  has  lieen  put  into  operation. 
At  Milwaukee,  all  steel  passenger  trains  bound  for  the 
coast  are  thoroughly  inspected.  All  the  journal  Iwxes  are 
carefully  examined  and  brasses  and  wheels  are  changed  if 
thev  will  not  withstand  the  ser\'ice  from  Milwaukee  to  the 
13oint  of  destination  at  Seattle  or  Tacoma.  While  this  means 
several  hours'  delay,  it  has  permitted  the  road  to  move  its 
trains  in  units  witliout  difficulty  and  intermediate  delay. 
Reports  are  frequently  received  for  the  entire  system  show- 
ing no  pas.senger  train  delays  due  to  the  car  equipment. 

STAND.A.RD   MAINTENANCE   INSTRUCTIONS 

One  important  feature  in  obtaining  proper  maintenance 
of  the  cars,  has  Ijeen  the  complete  set  of  instructions  sent 
out  in  printed  form,  known  as  the  car  maintenance  regula- 
tions. As  an  example,  car  maintenance  regulation  No. 
200-1,  covering  the  maintenance  of  freight  car  roofs  is  given 
l)elow,  which  gives  an  idea  of  the  extensive  and  cmnplete 
instructions  given. 

MAINTENANCE  OF  FREIGHT  C.\R  R(X)FS 

Car  foremen  will  be  held  individually  responsible  for  the 

enforcement    of    these    instructions,    and    are    to    notify    the 

master  car  builder  in  case  any  condition  arises  wherein  they 

find  it  impractical  or  impossible  to  maintain  the  regulations 

set  forth. 

l_Roofs  of  all  cars  on  repair  tracks  must  be  inspected,  and 
if  metal  roofs  or  double  board  plastic  roofs  have  outside  boards 
loose,  the  loose  nails  must  be  drawn  and  boards  renailed  with 
two  nails  staggered  in  each  board  at  each  purline,  side  plate  and 
ridge  pole.  In  renailing  care  must  be  taken  to  use  proper  sized 
nails,  so  that  metal  roofing  will  not  be  punctured,  correct  size 
being  2J4  i"-  No.  8  barbed  wire. 

All  nail  holes  left  open  after  renailing  are  to  be  carefully  and 
properly  filled  with  "Sarco,"  "Bako,"  or  other  suitable  ingredient 
to  prevent  leakage. 

Where  bolts  are  employed  to  hold  roof  structure  or  roofing 
in  place,  all  bolts  are  to  be  tightened  up  through  ridge  pole,  car- 
lines,  running  board  brackets,  etc..  and  have  nut  locks  or  lock 
nuts  applied  to  prevent  structure  from  again  becoming  loose. 
Where  suitable  means  are  not  available  for  holding  the  nuts 
in  place,  either  through  lack  of  material  or  nature  of  repairs, 
cut  the  threads  of  bolt  with  chisel  to  prevent  nuts  coming  off. 

2 — When  metal  roofs  are  damaged  in  wrecks,  care  must  be 
taken  to  save  all  metal  parts  that  can  be  used  from  cars  de- 
stroyed. When  cars  are  not  destroyed,  all  parts  must  be  placed 
in  the  car  to  which  they  belong. 

3^When  cars  damaged  in  wrecks  are  to  be  burned,  serviceable 
metal  roofs  or  parts  must  first  be  removed. 

4^When  condemned  cars  are  to  be  burned  or  torn  down,  serv- 
iceable metal  roofs  or  parts  of  same  must  be  carefully  removed 
and  kept  for  further  use. 

5 — Wooden  running  board  saddles  must  be  secured  to  ridge 
pole  by  two  4^  in.  No.  18  screws  and  at  the  ends  by  two  4^2  in. 
Xo.    18   screws. 

6 — Running  boards  when  loose  must  be  secured  in  place  by 
2J^  in.  No.  16  screws,  two  per  board  at  each  crossing. 

7 — In  addition  to  the  repair  track  inspection  and  running  in- 
spection, the  inspection  at  terminals  must  include  the  roof,  with 
handholds,  brake  shafts  and  attachments,  brake  step,  etc..  and 
at  points  where  there  are  shops,  and  it  can  be  so  arranged,  men 
should  be  regularly  assigned  to  renail  roofs  and  secure  running 
boards  and  saddles  and  fasten  roof  handholds  in  freight  car 
yards. 

8 — All  roof  handholds  must  be  tested  by  hand  or  with  bar 
when  on  repair  track,  and  if  not  perfectly  secure,  they  must  be 
refastened  and   secured  by  bolts  through  solid  wood. 

9 — RuHiiiu<i  Boards. — There  shall  be  one  longitudinal  running 
board.  On  outside  metal  or  all  metal  roof  cars  there  shall  be 
two  latitudinal  extensions. 

Longitudinal  running  boards  shall  be  not  less  than  18  in.,  pref- 
erably 20  in.,  in  width. 

Latitudinal  extensions  shall  be  not  less  than  24  in.  in  width. 

Running  boards  are  to  be  located  full  length  of  car,  center  of 
roof. 

On  outside  metal  roof  cars  there  shall  be  two  latitudinal  ex- 
tensions from  longitudinal  running  board  to  ladder  location,  ex- 
cept on  refrigerator  cars,  where  such  latitudinal  extensions  can- 
not be  applied  on  account  of  ice  hatches. 
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Running  boards  are  to  be  continuous  from  end  to  end  and  not 
cut  out  or  hinged  at  any  point ;  provided,  that  the  length  and 
width  of  running  boards  may  be  made  up  of  a  number  of  pieces 
securely  fastened  to  saddle  blocks  with  bolts  or  screws.  The 
ends  of  longitudinal  running  boards  shall  be  not  less  than  6,  nor 
more  than  10  in.  from  a  vertical  plane,  parallel  with  end  of  car 
and  passing  through  inside  face  of  knuckle  when  closed  with 
coupler  lioni  against  tlie  buffer  block  or  end  sill,  and  if  more 
tlian  four  inches  from  tlie  edge  of  the  roof  of  the  car,  shall 
be  securely  supported  tlieir  full  width  by  substantial  metal  braces. 

Running  boards  shall  be  made  uf  wood  and  securely  fastened 
to  car  by  bolts  or  screws. 

The  sul)ject  of  loss  and  damage  due  to  defective  equip- 
ment is  also  given  very  careful  consideration.  Frequently 
statements  are  made  showing  the  number  of  claims  made 
in  each  district  for  certain  periods  of  time  as  between  sys- 
tem and  foreign  cars,  the  total  amount  of  damage,  the  aver- 
age cost  per  claim  and  the  average  number  of  defective  cars 
per  day.  The  matter  is  simply  put  out  for  the  information 
of  the  various  district  general  foremen  and  gives  a  com- 
parison of  the  various  districts.  It  gives  the  men  an  idea 
as  to  the  extent  of  the  damages  occurring  in  their  district 
and  just  what  it  means  in  dollars  and  cents,  giving  them 
an  incentive  to  improve  conditions. 

The  car  department  has  in  its  organization  a  traveling 
air  brake  instructor  whose  sole  duty  is  to  follow  up  the  air 
brake  work  on  both  freight  and  passenger  cars.  There  are 
two  instructors  who  look  after  the  accounting  office  systems 
for  the  various  repair  points  and  shops  with  the  idea  of 
unifying  and  standardizing  this  work  all  over  the  road.  The 
billing  repair  cards  are  made  out  in  the  office  of  the  general 
car  foreman  and  not  at  the  small  repair  points.  It  has  l)een 
found  that  this  results  in  considerable  saving  and  the  records 
are  easily  obtained. 

Ever}'  effort  is  made  to  keep  the  premises  around  all  re- 
pair points  as  neat  as  possible  and  the  company  has  even 
gone  so  far  as  to  discharge  men  who  persist  in  neglect- 
ing this  matter,  as  it  is  believed  that  if  the  premises 
present  a  neat  appearance  greater  efficiency  will  l)e  obtained. 


unusual  number  of  such  cars  appears  in  the  repair  yard 
simultaneously,  it  will  in  many  instances  probably  result  in 
ihe  detention  of  such  cars  until  the  stencil  cutting  can  be 
completed,  unless  there  is  a  considerable  increase  in  the 
stencil  cutting  force,  which  in  either  case  means  an  increase 
in  the  cost  of  handling  the  situation  that  might  be  obviated 
by  the  adoption  of  a  standardized  plan  of  procedure. 

Proceeding  on  the  standardized  plan,  the  original  name 
of  all  roads  could  be  maintained  with  lettering  of  the  same 
style  and  size,  likewise  a  smaller  letter  for  expressing  the 
equipments,  dimensions,  capacity,  etc.  Next,  but  not  least 
in  importance  is  the  necessity  for  standardizing  the  color 
for  freight  equipment.  At  present  the  colors  used  are 
legion  and  while  no  particular  color  has  any  calculable 
superior  commercial  or  advertising  value,  they  represent  an 
increased  cost  at  the  various  freight  yards  on  account  of  the 
constant  matching  of  colors,  changing  of  brushes  and  out- 
fits from  one  color  to  another.  For  a  standard  color  for 
freight  cars  there  is  p)erhaps  none  that  would  give  better 
general  satisfaction  than  the  iron  oxide,  or  so-called  mineral 
brown  very  generally  used  by  the  roads  of  the  country.  It 
is  not  monopolized  and  is  to  be  found  in  various  sections 
of  the  countiy. 

There  is,  however,  one  exception  that  should  be  made  in 
standardizing  on  a  freight  car  color  and  that  is  in  the  case 
of  painting  all  refrigerator  cars.  For  that  purpose  a  very 
light  color  should  be  selected,  as  it  is  a  well  known  fact  that 
very  light  colors  are  the  coolest  for  the  physical  reason  that 
such  colors  reflect  the  heat,  whereas  very  dark  colors  absorb  it. 

Of  course  it  is  difficult  to  even  approximate  the  amount 
to  be  saved  under  a  standardized  plan  of  painting  and  sten- 
ciling all  cars  under  federal  control,  but  when  it  is  consid- 
ered how  much  it  would  simplify  and  expedite  the  operation, 
it  is  reasonable  to  suppose  that  the  result  would  fully  justify 
the  change. 


STANDARDIZING  PAINTING  AND 
STENCILING 

BY  J.  H.  PITARD 
Fareman  Painter.  Mobile  &  Ohio,  Whistler.  Ala. 

Since  the  railroads  have  come  under  government  control 
and  their  operation  conducted  on  the  unit  plan  many  ad- 
vantages are  gained  by  the  changes  being  made  in  the  various 
methods  of  operation'  Some  of  the  changes  to  a  minor  ex- 
tent have  reached  the  painting  end  of  the  freight  repair 
yard,  but  thus  far  these  changes  in  their  broader  scope  and 
possibilities  for  effecting  economy  in  the  painting  and  sten- 
ciling of  freight  equipment  are  practically  untouched.  This 
implies  the  advisability  of  adopting  a  standardized  system 
of  painting  and  stenciling  all  cars  under  government  con- 
trol, regardless  of  previous  practice  in  this  particular. 

To  maintain  the  individual  coloring  and  marking  of  cars 
of  the  various  roads  passing  through  the  various  freight 
yards  where  they  are  now  required  by  federal  order  to  be 
repainted  and  stenciled  as  conditions  require,  would  result 
in  an  enormous  increase  in  the  amount  of  stencil  making 
and  stenciling  with  probable  detention  of  cars,  to  say  noth- 
ing of  the  costly  increase  in  the  variety  and  quantity  of 
paint  material  necessar>'  to  be  carried  in  stock  in  order  to 
meet  the  emergency  conditions. 

The  item  of  stencil  cutting  alone  can  well  be  imagined 
when  it  is  considered  that  no  two  roads  of  the  country  have 
identically  the  same  markings  and  many  roads,  strange  to 
say,  have  no  standard  for  stenciling  their  own  cars,  and  yet 
such  cars  must  frequently  be  repainted  and  stenciled  in 
foreign  yards  whenever  repairs  or  the  perished  condi- 
tion of  the  paint  renders  it  necessary  to  do  so.     When  an 


CAR  DEPARTMENT  ORDERS 

During  the  past  month  the  following  orders  were  issued 
by  the  Railroad  Administration  relating  to  car  maintenance 
problems : 

MAINTENANCE  OF  AIR  BRAKES  ON  FREIGHT  CARS 

In  Order  99  the  Southwestern  regional  director  states  that 
the  general  condition  of  air  brakes  on  freight  cars  is  such 
as  to  require  immediate  and  continued  careful  attention.  The 
following  instructions  are  effective  at  once: 

1.  After  the  air  brakes  are  cleaned  and  tested  the  air  pipe  should  be 
properly  fastened  in  place  to  prevent  the  rattling  and  breaking  of  joints 
and  all  leaks  made  tight. 

2.  Trains  made  up  in  transportation  yards  should  have  the  brakes  tested 
and  all  leaks  remedied  before  departure.  This  should  also  be  done  on  all 
cars  passing  over  shop  tracks. 

.3.  Railroads  should  endeavor  to  clean,  test  and  put  in  good  condition, 
all  automatic  brake  equipment  on  freight  cars.  The  number  of  brakes  thus 
repaired  each  month  should  be  equal  to  at  least  one-tenth  of  the  equipment 
owned  by  that  road. 

4.  Federal  managers  should  sec  to  it  that  a  record  is  maintained  by 
the  mechanical  department  to  show  the  amount  of  this  work  that  is  done, 
and  be  prepared  to  make  complete  reports  to  the  office  of  the  regional 
director  upon  request. 

CARE  OF   JOURNAL   BOXES 

The  Mechanical  Department  has  issued  Circular  No.  4  as 
follows : 

1.  It  is  desired  that  all  freight  car  journal  boxes  be  repacked  with 
properly  prepared  packing  at  least  once  every  12  months,  at  which  time 
all  packing  will  be  removed  from  the  boxes  and  the  boxes  cleaned;  dust 
guards  to  he  renewed  when  wheels  are  changed. 

2.  The  date  and  place  where  the  work  is  done  must  be  stenciled  on 
Ihe  car  body  in  one-inch  figures  and  letters,  using  the  same  station  initial 
that  is  used  for  air  brake  stencil. 

3.  This  work  to  be  done  as  far  as  possible  when  cart  are  on  repair  track 
undergoing  heavy  repairs.  When  on  repair  track  for  heavy  repairs,  cars 
which  have  not  had  boxes  repacked  within  nine  months  will  have  all  boxes 
repacked  and  the  record  stenciled  on  th',-  car  as  above. 

4.  This  does  not  contemplate  any  change  in  the  intermediate  packing 
of  boxes  \vhen  it  is  necessary  to  do  so.  No  change  should  be  made  in 
the  stenciling  unless  all  boxes  are  repacked. 


LOCOMOTIVE  SUPERHEATER  MAINTEN- 
ANCE* 

A  superheater  is  as  strong  or  as  serviceable  as  its  weakest 
unit.  A  poorly  ground  ball  joint,  or  a  pipe  repaired  with  a 
piece  of  butt-welded  tubing,  is  only  as  durable  as  the  im- 
j)erfect  repair  job.  Repairs  of  which  these  are  illustrations 
are  frequently  the  cause  of  serious  and  extended  annoyance 
from  equipment  in  service.  There  are  correct  methods  of 
maintenance  and  they  are  always  cheapest  in  the  long  run. 

After  a  unit  is  completely  assembled  at  the  factory  the  ball 
ends  are  carefully  ground  so  that  a  bearing  from  1/32  in.  to 
3/32  in.  wide  is  obtained  entirely  around  the  ball  to  insure 
a  tight  joint  when  it  seats  in  the  header.    The  ends  of  the  unit 
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and  the  header,  the  most  satisfactory  method  is  the  soft-metal 
grinding  process.  This  process  is  both  simple  and  cheap. 
A  grinding  cup  of  lead  or  hard  babbitt  metal  is  used  for  the 
unit  end  and  a  ball  lY^  in.  in  diameter,  and  of  the  same 
metal,  for  the  seat  in  the  header.  These  are  used  with  pow- 
dered carborundum  to  obtain  the  line  bearing,  and  when  the 
cups  and  balls  commence  to  lose  their  contour  they  can  be 
melted  and  used  over  again.  The  mold  for  forming  the 
cups  and  spheres  is  shown  in  Fig.  3.  It  consists  of  three 
parts — the  base  in  which  the  cup  grinder  is  cast,  the  base  in 
which  the  spherical  grinder  is  cast,  and  the  top  part  of  the 
mold  which  may  be  used  with  either  base.  A  chuck  is 
shown  in  Fig.  4  which  will  hold  either  the  cup  or  the  spheri- 
cal grinder,  the  chuck  having  a  shank  suitable  for  use  in  an 
air  motor. 

The  use  of  these  molds  renders  practical  the  production, 
at  a  nominal  cost,  of  grinding  forms  which  are  accurate  in 
contour,  by  all  terminals  regardless  of  their  mechanical 
equipment.  There  is  practically  no  waste  of  material  as  the 
material  can  be  used  repeatedly. 

Excessive   grinding   will    not    produce   a    seat   that    will 
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Fig.  1 — Tool  for  Facing  the  Ball  Ends  of  Superheater  Units 

are  then  protected  by  a  wooden  block,  bolted  in  place.  When 
a  superheater  has  to  be  removed  from  a  locomotive  during 
repairs  the  unit  ends  should  be  protected  by  blocks  in  this 
manner,  as  otherwise  the  seats  will  be  damaged.  This  will 
necessitate  more  work  in  order  to  get  a  satisfactor}-  finish  on 
the  ball  end.  In  refacing  the  seats  on  the  unit  ends,  care 
should  be  taken  to  retain  the  spherical  shape  with  a  radius  of 
1-1/16  in.  Great  care  should  be  exercised  not  to  remove  too 
much  metal  when  truing  up  the  seats.  Unless  a  unit  has  been 
damaged  so  that  it  is  grooved  or  cut,  there  is  no  need  of 
finishing  the  end  with  a  cutting  tool  as  a  light  grinding  is 
usually  sufficient.  The  Draper  cutting  tool  with  the  offset 
shank  should  not  be  used  for  this  work,  as  in  the  hands  of 
the  average  man  it  almost  invariably  results  in  destroying  the 
spherical  contour  of  the  seat  and  there  is  consequently  an  im- 
perfect joint  made  with  the  seat  in  the  header.  A  satisfactory 
tool  for  this  work  is  shown  in  Fig.  1. 

The  seat  in  the  header  for  the  ball  end  of  the  unit  is  not 
made  spherical,  but  is  a  bevel  seat  with  an  angle  of  45  deg., 
and  can  be  trued  up  by  means  of  a  45  deg.  reamer.  Fig.  2. 
Here,  again,  it  is  seldom  necessary  to  take  more  than  a 
very  light  cut.  Great  care  should  be  exercised  when  the 
reamer  is  used  with  an  air  motor  to  prevent  damage  by 
reaming  the  seat  too  much. 

For  obtaining  the  final  line  bearing  on  both  the  unit  end 

•Taken  from  Bulletin  No.  4  (Copyright,  1918)  of  the  Locomotive  Super- 
heater Company. 
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Fig.  2 — Reamers  for  Superheater  Header  Seats 

make  a  tight  joint,  but  will  only  result  in  wearing  the  seat 
out  of  true.  A  light  grinding  that  will  produce  a  good  line 
bearing,  from  1/32  in.  to  3/32  in.  wide  is  sufficient. 

LEAKING   UNIT   JOINTS 

Leaking  unit  joints  at  the  header  should  be  stq^ped  by 
tightening  the  clamp  bolt  nuts,  taking  care  not  to  stretch  the 
bolts.  If  this  will  not  tighten  the  joint,  remove  the  nuts  on 
the  clamp  bolt,  drop  the  clamp  and  slide  the  unit  out  so  as 
to  get  at  the  joints.  If  the  seats  are  not  badly  cut,  clean  the 
joints  and  grind  with  the  soft  metal  grinding  tools. 

It  is  recommended  that  both  parts  of  the  joints,  when 
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tinished,  l)e  tested  with  ;i  i^aye  having  convex  and  concave 
surfaces,  of  1-1/16  in.  radius,  l)efore  replacing  the  unit. 
Prussian  Mue  should  he  usetl  for  this  test,  as  it  is  finer  than 
the  red  lead  or  lamp  black  ordinarily  used  and  will  show 
defects  in  the  joints  more  plainly. 

The  ball  part  of  the  joint  should  show  a  continuous  blue 
>urface  over  the  ball  when  tested  with  the  concave  seat  in  the 
lest  gage.      'Hie  conical,  seat   in   tlie   header   should   show  a 
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Fig.  3 — Mold  and   Holder  for  Soft  Metal   Grinders 

continuous  blue  line  when  it  is  tested  with  the  ball  end  of 
the  gage. 

Ball  joints  in  seats  which  have  been  damaged  by  steam 
cuts  or  mechanical  injur)-  should  be  brought  back  to  the 
standard  of  new  work,  i.e.,  a  45  deg.  l^evel  seat  in  the  header, 
and  a  spherical  surface  of  1-1/16  in.  radius  for  the  ball  end 
on  the  unit. 

Varnish,  red  lead,  plumbago,  or  other  compounds,  should 
not  be  used  on  unit  ends  or  header  seats  in  making  joints. 


If  the  work  of  grinding  is  properly  done  their  use  will  not 
be  necessary. 

TESTING 

After  all  the  units  are  in  place,  but  I)efore  the  second  unit 
bolt  nut  or  the  steam  pi])cs  are  applied,  blank  the  steam 
pipe  connections  on  the  header  and  apply  water  test,  to  in- 
clude the  l)oiler,  with  a  pressure  at  or  above  the  working 
pressure  of  the  l)oiler.  Inspect  all  connections  and  stop  all 
leaks  that  may  aj)pear.  After  the  boiler  has  been  steamed 
up,  test  the  superheater  with  steam  and  try  to  tighten  all 
the  unit  bolt  nuts,  after  which  the  second  nuts  may  be  aj)- 
plied  and  set  up  tight. 

For  good  service,  all  unit  bolts  should  be  gone  over  after 


'Sfeel 


-4, 3<^'_ ^ 

Fig.  4 — Chuck  for  Holding  the  Cup  or  Spherical  Grinder 

the  engine  has  made  two  or  three  trips,  and  any  slack  that 
may  have  developed  in  the  Iiolts  taken  uj). 

BOLTS,  WASHERS  AND  CLAMPS 

The  clamps  and  washers  which,  with  the  unit  clamp  bolts, 
hold  the  units  in  place  against  the  header,  are  made  of  steel, 
and  cast  iron  or  other  substitutes  should  never  be  used.  In 
order  to  prevent  the  stretching  of  unit  clamp  bolts,  and 
consequent  leaking  of  the  joints  at  the  header,  these  bolts 
are  made  of  heat-treated   steel   v.ith   a   tensile  strength   of 
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ools    for    Applying    Bands    and    Supports    for    Superheater 
Unit    Pipes 


per  s(i.  in.  and  an  elastic  limit  of  75,000  lb. 
Ordinary  bolts,  of  low  tensile  strength,  are  not 
satisfactorv-  for  this  work. 

UNIT    PROTECTING    SHIELDS 


100,000  lb 
per  sq.  in. 


The  cinders  formed  by  the  coal  in  use  in  some  localities 
have  a  cutting  action  on  the  upturned  ends  of  the  unit  pipes 
in  the  smokel)ox.  This  wear,  if  allowed  to  continue,  may 
cause  holes  in  the  pipe.  Where  such  wear  takes  place  it 
can  l)e  guarded  against  by  applying  shields.  The  shields 
for  the  pip)es  are  formed  of  1/16  in.  steel  and  are  held  in 
place  by  Ijending  them  around  the  unit  pipes. 
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MAINTAINING     BANDS     AND     SUPPORTS 

If  the  unit  pipes  are  not  held  in  place  so  that  they  will 
always  maintain  the  same  position  in  relation  to  each  other 
and  the  flue,  the  unit  will  vibrate  in  the  flue,  not  only  causing 
wear  on  the  flue  and  the  unit,  but  also  tending  to  break  the 
joint  between  the  unit  pipe  and  the  header  and  permit  steam 
to  escape  into  the  smokebox.  The  bands  and  supp)orts,  there- 
fore, should  always  be  carefully  applied  whenever  it  is  neces- 
sary to  do  so  in  the  course  of  making  repairs.  Confusion 
s<Mnetimes  exists  as  to  the  difference  between  bands  and  suj>- 
ports.  The  bands  are  provided  with  a  center  filling  or  spac- 
ing piece  for  the  four  unit  pipes,  and  the  band  proper  is 
riveted  to  this  and  finally  the  two  ends  are  riveted  together 
around  the  pipes.  The  supp)orts,  while  acting  as  bands, 
have  in  addition  two  pieces  of  square  cross  section,  which 
rest  on  the  flue  and  support  the  unit.  These  pieces  should  be 
slightly  rounded  on  the  ends  to  prevent  their  cutting  into  the 
flue  during  expansion  and  contraction. 

For  units  less  than  136  in.  long,  one  support  is  required 
for  each  unit.  For  units  over  136  in.  long  two  or  more  sup- 
ports are  required  for  each  unit.  One  band  is  required  for 
each  unit,  in  addition  to  the  supports.  The  tools  and  meth- 
od of  applying  bands  and  supports  are  shown  in  Fig.  5. 

The  proper  application  of  bands  and  supports  is  of  the 
utmost  importance.  The  pipes  should  be  firmly  held  to- 
gether at  all  times  and  unless  the  bands  and  supports  are 
properly  applied,  the  pipes  will  vibrate  in  the  flue.  Further- 
more, if  bands  are  used  where  supports  should  be,  the  unit 
will  rest  on  the  flue  so  that  the  bottom  pipes  will  not  have 
the  proper  contact  with  the  hot  gases  and  the  cinders  and 
soot  will  have  much  greater  opportunity  to  collect  and  block 
the  flue,  with  the  consequent  impairing  of  the  superheater's 
efficiency.  In  welding  superheater  flues,  care  is  needed  to 
prevent  a  reduction  of  the  internal  diameter  as  this  may 
make  it  impossible  to  insert  the  superheater  unit  in  the  flue 
after  the  bands  and  supports  are  applied. 


INTERPRETATION  OF    ORDER    INCREAS- 
ING WAGES  OF  SHOP  EMPLOYEES 

Director  General  McAdoo  has  issued  the  following  inter- 
pretation No.  3  to  General  Order  No.  27,  and  to  Supplement 
No.  4,  Addenda  Nos.  1  and  2,  Interpretation  No.  1  and 
Amendment  No.  1  thereto: 

METHOD  OF   APPLYING   INCREASES  TO   PIECEWORKERS. 

Article   I. 

(a)  The  increases  provided  for  in  General  Order  No.  27  apply  to  each 
hour  worked  and  not  to  piecework  prices  per  item  or  operation. 

(6)  Overtin^e  hours,  prior  to  August  1,  1918,  will  be  paid  for  at  the 
rate  in  effect  as  of  December  31,  1917,  and  up  to  and  including  July  31, 
1918;  from  August  1,  1918,  at  the  rate  of  one  and  one-half  times  the 
average  straight  time  hourly  piecework  earnings  for  the  current  pay  period, 
provided  tliat  the  straight  time  piecework  earnings  plus  one-half  additional 
equals  the  guaranteed  minimum  at  the  hourly  rate  of  one  and  one-half 
time. 

(c)  Any  increase  in  wages  due  to  increased  rates  of  compensation 
granted  between  January  1,  1916,  and  December  31,  1917,  shall  be  deducted 
from  the  amount  of  increase  provided  for  in  General  Order  No.  27,  but 
in  no  case  shall  such  deduction  operate  to  reduce  earnings  based  on  rate* 
in  effect  as  of  December  31,  1917. 

(fl)  In  the  absence  of  established  standard  hourly  rates  for^  any  one 
or  more  of  the  seven  classifications  designated  in  Supplement  No.  4,  the 
going  rate  in  each  craft  in  accordance  with  the  classification  existing  prior 
to  the  application  of  Supplement  No.  4  for  mechanics  or  helpers  at  each 
point  on  each  of  the  several  railroads,  shall  be  used  as  the  base  rate  to 
which  will  be  added  the  increases  provided  for  in  Section  C,  Article  II, 
General  Order  No.   27. 

(e)  Example  1.— Assume  that  in  Yard  B,  75  wood  freight  car  builders 
or  repairers  are  employed,  the  base  hourly  rates  in  December,  1915,  were: 

IS  at  32  cents  per  hour. 

31  at  33  cents  per  hour. 

17  at  34  >i   cents  per  hour. 

12  at  36  cents  per  hour. 

Thirty-three  cents  thus  becomes  the  going  rate  for  the  basis  of  com- 
puting the  hourly  increase  for  all  wood  freight  car  builders  or  repairers 
in  Yard  B.  General  Order  No.  27,  Article  II.  Section  C,  using  the  going 
rate  of  33  cents,  establishes  a  rate  of  46.75  or  13.75  cents  increase  over 
the  December,  1915,  hourly  rate.     Between  January  1,  1916,  and  December 


31,  1917,  increases  amounting  to  9  cents  per  hour  had  been  put  into  effect. 
The  net  increase  esUblished  by  General  Order  No.  27  is  therefore  4.7S 
cents  per  hour  to  hourly  workers,  and  represents  the  total  increase  per 
hour  to  pieceworkers  of  the  same  class  in  Yard  B.  The  same  method  of 
procedure  will  apply  to  each  of  the  respective  groups  of  employees,  such 
as  upholsterers,  coach  carpenters,  cabinetmakers,  passenger  or  freight 
steel  car  body  builders  or  repairers,  truck  builders  or  repairers,  coach 
painters,  locomotive  painters,  locomotive  carpenters,  molders,  corcmakera, 
electricians,  signal  men  and  signal  maintainers,  tinners,  pipe  fitters,  cop- 
pcrsmiths,  sheet  metal  workers,  and  all  men  classified  and   used  as  helpers. 

(f)  Where  piecework  rates  or  pieceworkers  received  no  increase  between 
January  1,  1916,  and  December  31,  1917,  it  is  evident  that  the  average 
earning  rate  was  sufficiently  in  excess  of  the  hourly  rate  to  cover  any  in- 
creases that  may  have  been  granted  hourly  workers.  In  determining  the 
increase  to  such  pieceworkers,  they  shall  receive  the  same  i-ncrease  per 
hour  as  accrues  to  the  hourly  worker  under  General  Order  No.  27,  illuf 
trated  herein  by  example  1,  paragraph  e. 

(g)  The  application  of  increases  to  machinists,  boilermarkers  and  black- 
smiths, who  are  on  the  piecework  basis,  shall  be  as  above  outlined  (see 
example  2)  except  where  the  establishment  of  the  minimum  rate  of  55  cents 
per  hour  is  less  than  the  increase  provided  for  in  Section  C,  Article  II, 
General  Order  No,  27,  in  which  case  the  greater  increase  will  apply.  (See 
example  3.) 

(fc)  Example  2. — In  December,  1915.  machinists  in  Shop  C  were  paid 
a  going  rate  of  35  cents  per  hour.  Section  C,  Article  II,  General  Order 
No.  27,  establishes  a  rate  of  49.50  cents  per  hour.  This  would  auto- 
matically go  to  the  minimum  rate  of  55  cents  per  hour,  or  20  cents  increase 
over  the  December,  1915,  hourly  rate.  Between  January  1,  1916,  and 
December  31,  1917,  increases  amounting  to  9  cents  per  hour  had  been  put 
into  effect.  The  net  increase  established  by  General  Order  No.  27  ia 
therefore  11  cents  per  hour  to  hourly  workers  and  reptesents  the  total 
increase  per  hour  to  the  machinists  on  piecework  in  Shop  C. 

(0  Example  3. — In  December,  1915,  machinists  in  Shop  D  were  paid 
a  going  rate  of  42  cents  per  hour.  The  new  rate  provided  for  in  Section 
C,  Article  II  of  General  Order  No.  27,  is  58.25  cents  per  hour,  making  an 
increase  of  16.25  cents  per  hour  over  the  December,  1915,  hourly  rate. 
Between  January  1,  1916,  and  December  31,  1917,  increases  amounting  to 
9  cents  per  hour  had  been  put  into  effect.  The  net  increase  established 
by  General  Order  No.  27  is  therefore  7.25  cents  per  hour  to  hourly  workers, 
and  represents  the  total  increase  per  hour  to  the  machinists  on  piecework 
in    Shop   D. 

(;■)  If  the  increases  for  pieceworkers  under  General  Order  No.  27, 
added  to  their  average  hourly  straight  time  piecework  earnings,  by  pay 
period,  do  not  ei|ual  the  minimum  hourly  rates  established  for  hourly 
workers  of  the  same  class,  the  back  pay  due  such  pieceworkers,  by  pay 
periods,  January  1,  1918,  to  July  31,  1918,  inclusive,  will  be  computed  oa 
the  basis  of  the  minimum  hourly  rates  applicable  to  the  respective  classes, 
as  per  Supplement  No.  4. 

(/)  Example  5. — Pieceworker  F,  guaranteed  a  58  cent  minimum  hourly 
rate  by  Supplement  4,  worked  208  straight  time  hours  in  March,  1918; 
his  average  piecework  earnings  for  this  pay  period  were  55  centa  per  hour, 
including  the  increase  under  General  Order  No.  27.  Pieceworker  E  there- 
fore receives  the  minimum  rate  of  58  cents  per  hour  for  the  March  pay 
period. 

(/)  Example  5. — Pieceworker  F,  guaranteed  a  58  cents  minimum  hourly 
rate  by  Supplement  4,  worked  208  straight  time  hours  in  March,  1918;  his 
average  piecework  earnitigs  for  this  pay  period  equals  60  cents  per  hour, 
including  the  increase  under  General  Order  No.  27.  Pieceworker  F,  having 
exceeded  the  minimum  rate  of  58  cents  per  hour  for  the  March  pay  period, 
receives  back  pay  at  the  60  cent  rate. 

(m)  Example  6. — Pieceworker  G,  guaranteed  a  58  cent  minimum  hourly 
rate  by  Supplement  4,  worked  a  total  of  268  hours  in  August,  1918,  divided 
as  follows:  SO  straight  time  hours  on  hourly  work  at  58  cent  rate.  158 
straight  time  hours  on  piecework,  average  earnings  per  hour  65  cents,  29 
hours  overtime  on  hourly  work  at  the  late  of  one  and  one-hadf  time,  or  SB 
plus  29,  equaling  87  cents  per  hour,  and  40  hours  overtime  on  piecework, 
or  65  plus  32.50,  equaling  97.50  cents  per  hour  (as  per  Art.  11,  Sec.  A), 
the  total  earnings  for  the  August  pay  period  are  as  follows: 

50  hours   at   58  cents   per   hour $  29.00 

158  hours  at  65  cents  per  hour 102.70 

20   hours   at   87   cents   per   hour 17.40 

40  hours  at  97.50  cents  per   hour 39.00 

Total    $188.10 

GENERAL  APPLICATION  OF  INCREASES,  SUPPLEMENT  4  TO 
GENERAL  ORDER  27. 

Article  II. 

(a)  The  increases  provided  for  in  Supplement  No.  4  to  Cieneral  Order 
No.  27  apply  only  to  hourly,  daily,  weekly  or  monthly  rates,  with  the 
proviso  that  in  no  case  shall  a  pieceworker  be  compensated  for  service 
rendered  from  January  1,  1918,  to  July  31,  1918,  or  thereafter,  at  a  leas 
rate  per  hour,  for  each  strai'ght  time  hour  worked,  than  the  minimum  rat* 
established  for  the  hourly  worker  as  per  the  respective  classifications. 
Effective  August  1,  1918,  the  one  and  one-half  time  rate  overtime  applies 
to  pieceworkers  as  well  as  to  hourly  rated  employees. 

(fr)  Increase  provided  for  in  General  Order  No.  27  for  hourly,  daily, 
weekly  and  monthly  paid  employees,  were  cancelled  with  the  issuance  of 
Supplement  No.  4,  and  in  no  manner  refer  to  or  affect  the  increases  pro- 
vided for  in  Supplement  No.  4  to  (^neral  Order  No.  27. 

(c)  The  hours  of  service  and  overtime  provisions  of  Supplement  4, 
Article  IV,  Section  2,  do  not  apply  to  supervisory  forces  on  monthly  salary, 
referred  to  in  Supplement  4,  Article  III,  Section  5. 

(d)  Monthly  supervisory  forces  specified  in  Supplement  4,  Article  III, 
Section  5,  assigned  to  inspect  new  equipment  under  construction  by  con- 
tract, shall  receive  the  salary  increase  of  $40  per  month. 

(O  Excepting  salaried  supervisory  forces  and  coach  cleaners,  employees 
coming  within   the  classifications  specified   in   Supplement   No.   4  to  General 
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Order   No.   11,  sliall  be  paid   for   overtimt-  as   provided  in   Section  2,  Article 
IV,   o£  Supplement  No.   4. 

(/)  Kniiiloyees  voluntarily  leaving  the  service.— The  amount  accruing 
under  the  provisions  of  Supplement  4  to  General  Order  No.  27  will  not 
accrue  to  those  employees  who  left  the  service  voluntarily  to  accept  or 
secure  employment  at  some  other  point  on  the  same  railroad  or  on  another 
railroad,  or  elsewhere,  because  remaining  in  the  service  at  the  point  em- 
ployed, unless  transferred,  was  the  consideration  upon  which  the  promise 
to  make  tlie  increases  effective  as  of  January   1,   1918,  was  based. 

Article  III. 

R.\TES    BASKD    UPON    YEARS    OF    EXPERIENCE. 

Supplement  No.  4,  Article  II,  Sections  2,  2-.\  and  2-B. 
(a)  Employees  performing  work  recognized  as  mechanics'  work  in  the 
respective  trades,  who  by  agreement  with  duly  authorized  committees  repre- 
senting the  craft  or  crafts,  have  had  tlicir  rates  leveled  up  to  that  of  the 
mechanic,  shall  receive  the  mechanics'  rate  as  per  Article  II,  Sections  1 
and  l-A;  otherwise  Article  II,  Sections  2,  2-.\  and  2-B  will  apply.  The 
period  of  experience  on  mechanics'  work,  in  the  traile  employed,  shall  be 
cumulative. 

Example  7. — Employee  II  worked: 

12  months  on   machinist's  work   for  Railroad  C. 
6  months  on  machinist's  work  in  navy  yards  U. 
12  months  on   machinist's  work  in   manufacturing  plant   E. 
18  months  on  machinist's  work  for   railroad  by   whom  now   employed. 

Total.    4  years. 

Such  employees  should  be  paid  the  machinists'  rate. 

(fr)  Nothing  in  the  above  section  shall  be  construed  to  mean  that  me- 
chanics of  the  respective  trades  who  have  qualified  as  such  in  other  indus- 
tries, shall  be  paid  less  than  the  minimum  rates  specified  in  .\rticle  II, 
Sections   1   and   l-.\   of  Supplement  No.  4,   upon  entering  railroad  service. 

.Xhtui-e   I\'. 

expense  allowance. 

.Sections  4  and  5,  Article  IV,  Sup.  No.  4  to  General  Order  No.  27. 

The  allowance   for  expen.ses  provided  for  in   Section  4.   Supplement   No.   4 

to  General  Order  No.  27,  is  the  same  as  shown  in  Section  5,  and  is  at  the 

rate  of  $2  per  day  for  three  me.ils  and  lodging;  50  cents  per  meal.  50  cents 

for   lodging.  "It    is   not    intended    to    make    this    feature    retroactive   prior   to 

August  1,  19T8. 

Article   V. 

SUPERVISORV    FORCES. 

Section  4,  Article  I II.  Supplement  4  to  General  Order  27. 
This   section  applies   to   minor  supervisory   forces   who   are    held   responsi- 
ble  for    the    work    of    their    gang,    have    been    so    recognized,    and    who   shall 
receive  5  cents  per   hour  in  excess  of  the  minimum  hourly  rate  established 
for  the  craft. 

Article  VI. 

WIIEFL    SHOP     EMPLOYEES. 

General  Onler  27,  Supplement  4,   Article   I,  Section   1  and  1-B. 

(a)  Employees  boring  and  turning  wheels,  and  turning  axles  in  wheel 
shop,  are  classihed  as  machinists  by  Section  1.  Article  I,  of  Supplement 
No.  4  to  General  Order  No.  27. 

(b)  Employees  pressing  on  and  off  wheels  are  classified  as  machinists' 
helpers  by  Section  IB,  Article  I  of  Supplement  No.  4  to  General  Order 
No.  27,  and  receive  an  increase  of  13  cents  per  hour  over  rate  in  effect 
January  1,  1918,  prior  to  application  of  General  Order  No.  27,  with  a  mini- 
mum guaranteed  rate  of  45  cents  per  hour. 

Article  VII. 

FLUE    WOBK. 

Supplement  No.  4,  Article   I,  Section  2  and  2-B. 
(j)     Flue    work,    boiler   department,    includes    flue    welders   under    boiler 
foremen. 

(fc)  Heaters  and  helpers  assisting  welders  shall  be  classed  as  boiler- 
maker  helpers. 

Article  VIII. 

rivet    heaters. 

(a)  Include  rivet  heaters  in  Supplement  No.  4,  Article  I,  Section  2-B. 
Rivet  heaters  under  18  years  of  age  shall  he  paid  25  cents  per  hour  until 
they  reach  the  age  of  18,  and  thereafter  helpers'  rates. 

(fr)  Rivet  heaters  in  Supplement  No.  4,  Article  I,  Section  6-B,  under 
18  years  of  age  shall  be  paid  25  cents  per  hour  until  they  reach  the  age 
of  18,  and  thereafter  helpers'  rates. 

Article  IX. 

ELECTRICAL    WORKERS. 

Supplement  No.   4,   .Article   I,   Section  S   and  S-A. 
It   is  not  necessary   for  an  electrical   worker   to  be  competent  to   perform 
all   items    of    work    specified.      Employees    skilled    in    any    of   this   work    shall 
be  paid  the   rate  established   for  the  respective  class. 

Article  X. 

MATERIAL     CARRIERS     AND     HELPERS. 

(o)  Material  carriers  in  Supplement  No.  4,  Article  I,  Section  6-B, 
applies  only  to  employees  regularly  engaged  in  selecting  and  distributing 
material  to  mechanics  in  car  department. 

(6)  Laborers  shall  not  be  classified  as  helpers  in  the  seven  basic  trades, 
unless  they  actually  perform  work  recognized  as  helpers'  work. 

Article  XI. 

LOCOMOTIVE  CRANE  OPERATORS. 

Section  6,  Article  I,   Supplement  No.  4  to  General  Order  No.  27. 
Locomotive    crane    operators,    when    employed   in    the    car   and   locomotive 
shop  yards,  shall  be  considered  under  the  same  classification  as  "wrecking 


derrick  engineer"  in  Section  6,  Article  I,  Supplement  No.  4  to  General 
(Jrder  No.  27,  and  receive  13  cents  per  hour  over  the  rate  in  eflfect  January 
1,  1918,  prior  to  the  application  of  General  Order  No.  27,  with  a  guaran- 
teed minimum  of  58  cents  per  hour.  (Where  employed  in  other  depart- 
ments they  shall  be  considered  under  the  same  classification  as  pile  drivers, 
ditching  and  hoisting  engineers,  in  .-\rticle  I,  Section  b  of  Supplement  No.  8 
to  General  Order  No.  27.) 

Article  XII. 

DERRICK    ENGINEER. 

Section  6,  Article  I,  Supplement  No.   4  to  General  Order  No.  27. 
"Wrecking    Derrick    Engineer"    covers    the    engineer    operating    a    power- 
driven  crane  employed  principally  for  clearing  up  wrecks. 

Article  XIII. 

MOLOERS  AND    HELPERS CUPOLA    TENDERS. 

Supplement  No.  4,  Article  I,  Sections  7  and  7-B. 

(o)  .\  cupola  tender  is  interpreted  to  be  one  who  supervises  the  cupola 
and  prescribes  the  charge,  the   fuel  to  be  used  and  drawing  the  melt. 

(h)  Cupola  tender  helpers  shall  receive  an  increase  of  13  cents  per  hour 
over  rates  in  effect  as  of  January  1,  1918,  prior  to  the  application  of  General 
Order  No.   21 ,  with  a  guaranteed  minimum  rate  of  45   cents  per  hour. 

(c)  Employees  in  charge  of  brass  melting  in  foundry  shall  receive  not 
less  than  the  molder's  minimum  rate,  and  helpers  the  same  as  helpers  ill 
Section  (fc)  of  this  Article. 

Article   XIV. 
These   interpretations  shall  apply  to  all  addenda,   amendments,   and  inter- 
pretations  to   Supplement   No.   4   to   General    Order   No.    27,    from  their  re- 
spective effective  dates. 


FORMING  EYEBOLTS  ON  THE 
BULLDOZER 

Large  numbers  of  eyebolts,  particularly  of  the  smaller 
sizes,  are  used  on  freight  cars.  In  making  these  the  eyes 
are  usually  formed  by  hand.  The  Milwaukee  shops  of  the 
Chicago,  Milwaukee  &  St.  Paul  have  developed  a  device  for 
doing  this  work  on  the  bulldozer  which  is  illustrated  below. 
It  consists  of  a  die  A,  which  is  fastened  to  the  face  plate 
of  the  machine,  a  crosshead  B,  fitting  in  the  die,  a  slide  C, 
and  a  header  D.  The  slide  and  header  are  attached  to  the 
live  head  of  the  machine. 

The  device  is  assembled  as  showTi  at  the  left  side  of  the 
accompanying  drawing.   To  operate  it  the  live  head  is  moved 
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Die  for  Bending   Eyebolts  on  a   Bulldozer  With   Details 

back,  bringing  the  crosshead  and  the  header  away  from  the 
central  pin  in  the  die.  The  heated  stock  is  next  inserted 
between  the  crosshead  and  the  pin  and  is  brought  up  to  the 
gage.  The  live  head  of  the  machine  is  then  brought  for- 
ward. 

The  slide  first  forces  the  crosshead  in  and  the  header 
then  comes  into  play  and  bends  the  stock  around  the  other 
side  of  the  pin.  A  spiral  spring  is  provided  to  return  the 
crosshead  and  a  flat  spring  keeps  the  header  in  position. 
This  device  can  also  be  used  with  good  success  for  bending 
hooks. 


When  the  "Old  Man"  Showed  His  "Pep 
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The  Difference   Between 
Railways  and  "New  Blood 


"  New  Blood  "  on  Some 
"  in  the  Industrial  Field 


BY  HARVEY   DEWITT  WOLCOMB 


THE  "Old  Man"  was  on  the  war  path.  The  news  spread 
quickly  through  the  shop  by  that  indescribable  method 
common  to  all  shops  where  a  large  number  of  men  are 
employed.  It  wasn't  gossip,  neither  was  it  a  thing  of  con- 
versation— it  was  just  a  little  warning  to  keep  out  of  his 
path,  for  woe  to  the  man  who  invited  a  call  down  when  the 
"Old  Man"  was  off  temper.  This  particular  morning,  as  he 
walked   down  through  the  shop   with  eyes  straight  to  the 


a  few  days,  skimmed  over  the  surface  and  then  made  thdr 
report." 

•We  had  authority  for  that  shed,  '  broke  in  Jim. 

"Oh,  yes,"  he  replied,  "proper  authority  had  been  granted 
to  construct  a  shed  and  the  M.  of.  W.  department  was  to  build 
ii,  but  after  waiting  over  a  year  for  them  to  make  up  their 
mind  we  went  ahead  and  built  it  ourselves.  That's  the  only 
way  you  can  accomplish  an}thing  on  a  railroad — do  it  your- 


front,  looking  neither  to  the  right  nor  left,  a  str'anger  would  self  and  you  know  it's  done.  But  here  is  the  joke  of  the  whole 
have  said  that  apparently  he  was  not  interested  in  what  was  thing.  Those  inspectors  didn't  know  that  that  common  look- 
going  on.  Entirely  to  the  contrary,  he  was  very  much  inter-  ing  shed  was  really  a  complete  auxiliary  power  plant.  You 
ested  indeed,  and  while  he  did  not  as  much  as  wink  an  eye,  know,  Jim,  when  we  built  that  shed,  we  put  in  two  concrete 
he  did,  however,  take  in  all  that  was  going  on  around  him.  pits,    connected   up  the   sewer,    ran   a   six-inch   steam   line 
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Dan  Keefe — commonly  spoken 
of  behind  his  back  as  the  "Old 
Man" — was  a  thorough  mechanic 
educated  in  the  hard  school  of 
practical  experience.  He  had 
been  master  mechanic  of  the  big 
terminal  at  Wonderly  on  the  R.  S. 
&  P.  for  so  many  years  that  he 
knew  every  nail  in  the  building. 
He  was  a  good  manager  and  had 
established  many  records  that  few 
shops  of  equal  size  could  dupli- 
cate. This  had  not,  however, 
turned  his  head,  for  he  was  one 
of  the  finest  chaps  in  the  world^ 
to  visit,  but  when  it  came  to 
business  he  was  an  entirely  dif- 
ferent man. 

It  had  been  some  time  since  he 
had  had  a  spell  of  being  on  the 
war  path  and  as  everything  was 
going  along  smoothly,  Jim  Booth, 
the  general  foreman,  was  at  a 
loss  to  know  what  had  caused  the 
present  trouble.  He  was  to  be  en- 
lightened very  shortly. 

Going  straight  to  his  office,  the 
"Old  Man"  sent  the  office  boy 
out  for  the  general  foreman.  You 
can  imagine  how  poor  Jim  Booth 
felt.     From    past    experience    he 

knew  he  was  to  get  the  devil  no  matter  whether  he  was  in  the 
wrong  or  not.     Someone  had  to  be  the  "goat,"  and  on  many 


'HIS  story,  drawn  from  real  life, 
carries  a  moral,  the  force  of  which 
will  be  apparent  to  many  of  our 
readers.  Positions  filled  through  nepo- 
tism or  "a  pull"  are  seldom,  if  ever, 
properly  administered.  There  is  no 
easier  method  of  breaking  up  the  esprit 
de  corps  than  to  disregard  the  value 
and  the  real  worth  of  the  men  by  side- 
tracking them  for  somebody's  friends. 
Even  the  men  in  the  ranks  will  buck 
such  a  procedure.  There  are  hundreds 
of  thoroughly  seasoned  men  in  the  rail- 
way mechanical  departments  today  who 
would  make  able  and  desirable  super- 
vising officers.  Smoke  them  out— de- 
velop them — make  the  supervising  po- 
sitions attractive  to  them.  Don't  let 
the  industrials  get  the  cream.  An  able 
executive  is  as  valuable  to  the  railways 
as  to  any  other  industry. 


through  the  building  and  tapped 
our  main  water  supply  line. 
Last  winter  when  all  the  other 
plants  were  tied  up  for  steam  we 
simply  ran  two  locomotives  in 
that  shed  and  in  less  than  an 
hour  we  had  a  ccwnplete  power 
plant  in  operation.  Our  men  had 
protection  from  the  severe 
weather,  our  engines  did  not 
freeze  up,  and  everything  was  so 
conveniently  arranged  that  it  did 
not  cost  us  much  money  to  take 
care  of  the  extra  requiremenlSL 
While  the  other  fellows  were 
running  around  tr}ing  to  make 
temp)orary  arrangements  to  fur- 
nish steam  to  take  care  of  the 
extremely  cold  weather,  I  was 
wiring  the  superintendent  that  we 
had  plenty  of  steam  and  every- 
thing was  O.  K.  In  other  words, 
we  had  foresight." 

"Yes,  I  know  that  deal  last 
winter  always  did  bother  the 
superintendent.  You  remember, 
he  cornered  me  one  day  down  ia 
the  shop  and  asked  me  all  about 
how  we  managed  to  come 
through  so  well,  but  I  was  ready 
for  him  and  told  him  then  just 
what  you  had  advised  me  to  say." 

"You  did  just  what  was  proper,  and  now,  my  boy,  I  want 
previous  occasions  the  general  foreman  had  been  that  animal,  to  tell  you  something.  You  have  been  general  foreman  for 
But  then,  as  this  is  part  of  the  railroad  routine,  he  made  up  me  here  at  Wonderly  for  nine  years.  I  have  held  on  to  you 
his  mind  to  take  his  medicine  like  a  man.  and  have  refused  to  let  you  be  transferred  or  promoted  many 

Much  to  his  surprise,  when  he  entered  the  private  office  the  different  times,  but  I  can  see  that  my  selfish  motives  were  not 
master  mechanic  greeted  him  with  a  cheery  "good  morning."  fair  to  you,  so  am  going  to  recommend  you  for  the  job  as 
Pointing  to  a  letter  on  his  desk,  he  boastfully  said,  "Well,  master  mechanic  at  Johnson's  Landing.  They  need  a  good 
Jim,  we  beat  them  at  their  own  game.  You  remember  about  man  there  and  with  your  long  training,  I  know  you  will  make 
a  month  ago  the  superintendent  had  two  inspectors  down      good." 

here,  and  after  they  'gum-shoed'  all  over  the  place  the  only  Dumbfounded,  poor  Jim  Booth  didn't  know  what  to  say. 

thing  they  could  criticise  us  about  was  the  new  store  shed  we  He  had  been  at  Wonderly  so  long  that  the  place  seemed  like 
built  behind  the  roundhouse.  The  superintendent  wrote  me  a  home  to  him  and  away  down  in  hi?  heart  it  nearly  made  him 
nasty  letter  about  that  and  as  much  as  said  if  I  couldn't  sick  to  think  of  starting  out  anew.  At  Wonderly  he  knew 
satisfactorily  explain  why  this  shed  was  built,  I  might  as  well  every  man,  knew  just  how  to  handle  them.  His  family  had 
look  for  another  job.  That  made  me  sore,  for  these  two  in-  their  friends,  he  held  office  in  one  or  two  of  the  lodges  off 
spectors  didn't  know  as  much  about  the  many  little  details  which  he  was  a  member,  and — to  tell  the  truth — Jim  Boodi 
of  this  place  as  a  setting  hen.    They  simply  came  down  here     didn't  welcome  the  thought  of  a  change.     But  he  knew  Ike 
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"Old  Man"  thought  a  great  deal  of  him  and  if  he  said  "Go,"  when  times  were  hard;  had  worked  18  hours  a  day  when 

then  go  it  was.  times  were  good  and  business  rushing^!    He  had  suffered  with 

This  sudden  and  unexpected  news  of  being  promoted  so  the  company,  but  had  always  come  back  smiling,  ready  to 

excited  Jim  that  he  excused  himself  and  returned  to  the  shop,  give  them  his  best  efforts.    And  now  he  was  to  be  tied  down 

Although  he  said  not  a  word  to  any  one  in  the  plant  about  the  with  an  assistant  who  knew  practically  nothing  about  the 

conversation,  the  news,  however,  quickly  spread  about  the  game,  but  who  was  assured  of  success  by  that  never  failing 

shop  that  something  was  in  the  air  and  it  didn't  take  the  men  power  of  "a  pull." 

long  to  ferret  out  the  fact  that  they  were  to  lose  their  general  Well,  the  "Old  Man,"  like  all  true  railroad  men,  had  to 
foreman.  And  then  the  question  arose — who  was  to  be  the  make  the  best  of  a  bad  bargain,  so  he  started  his  new  general 
next  general  foreman?  irom  all  indications  Jack  Donnely  foreman  in  with  all  the  advice  possible.  He  worked  with 
would  be  the  lucky  man,  for  he  had  always  acted  as  general  him,  watched  the  output,  kept  his  eye  on  the  supplies  and  did 
foreman  when  Mr.  Booth  was  sick  or  laying  off.  Donnely  everything  in  his  power  to  keep  the  plant  going  at  top  speed, 
was  a  good  mechanic,  a  good  manager  of  men,  a  good  work-  But  what  a  job!  The  new  general  foreman  would  do  more 
man,  steady  and  reliable.  He  was  the  sort  of  man  who  is  a  damage  in  one  day  than  he  could  straighten  out  in  a  week, 
credit  to  any  shop,  and  while  he  had  been  offered  several  good  For  instance,  it  was  soon  noticed  that  many  of  the  good  work- 
jobs  at  other  shops,  he  had  always  refused  to  move.  He  was  men  were  absent.  On  investigation  he  found  that  the  general 
loyal  to  the  heart  and  always  would  work  his  head  off  for  foreman  had  the  idea  that  discipline  consisted  of  laying  off  a 
Dan  Keefe.  man  for  a  week  or  ten  days.  The  workmen  quickly  saw 
The  "Old  Man"  respected  his  ability  and  thought  a  great  through  the  whole  deal,  and  if  a  fellow  wanted  to  lay  off  a 
deal  of  him,  too,  so  naturally,  when  he  wrote  the  superin-  week  or  ten  days  he  would  pull  off  some  little  trick  so  that 
tendent  that  he  was  glad  to  have  Jim  Booth  secure  the  position  the  general  foreman  would  lay  him  off.  This  practice  got  so 
as  master  mechanic  at  Johnson's  Landing,  he  took  consider-  bad  that  many  of  the  best  men  were  being  laid  off  unjustly, 
able  pride  in  writing  that  he  had  a  man  well  trained  to  fill  and  the  shop  output  began  to  slow  up.  Maybe  the  "Old  Man" 
the  position  of  general  foreman  and  gladly  recommended  didn't  rave  when  he  found  this  out.  It  took  some  strenuous 
Jack  Donnely.  efforts  on  his  part  to  whip  things  into  shape  and  what  he  told 

That  is  where  he  spilled  the  beans.  The  superintendent  the  general  foreman  was  a-plenty, 
came  right  back  and  told  him  that  he  had  thought  for  some  Shortly  after  this  he  noticed  that  many  of  the  foremen 
time  that  Wonderly  needed  some  "new  blood"  and  that  while  were  not  as  punctual  as  usual.  The  general  foreman  had  the 
he  would  like  to  respect  his  recommendations,  he  was,  how-  idea  that  one's  organization  should  run  just  as  well  when  the 
ever,  sending  a  young  man  as  general  foreman  to  Wonderly  leader  was  absent.  He  made  no  effort  himself  to  reach  the 
who,  he  thought,  would  be  a  better  man.  Down  in  the  comer  shop  on  time  in  the  morning,  took  a  much  longer  time  off  for 
of  the  letter  the  superintendent  had  noted  in  his  own  hand-  lunch  than  was  allowed  and  would  go  home  at  night  when- 
writing,  "Use  this  young  man  well,  for  he  is  a  friend  of  one  ever  he  felt  like  it.  The  foremen  were  all  quick  to  note  these 
of  our  officials."  new  conditions  and  some  took  advantage  of  them.  The  re- 
How  the  "Old  Man"  did  rip  and  snort.  He  was  like  a  wild  suit  was  that  even  the  workmen  slowed  up,  and  the  lessening 
man.  He  was  mad  enough  to  bite  a  ten-penny  nail  in  two.  of  discipline  reflected  in  decreased  output.  The  "Old  Man" 
He  cussed  everybody  from  the  call  boy  up.  And  to  ease  his  now  had  another  hard  battle  on  his  hands  and  it  was  only 
mind,  he  sat  down  and  wrote  the  superintendent  a  letter  that  by  the  hardest  kind  of  work  that  he  succeeded  in  breaking  up 
was  a  classic  in  sarcasm.     Evidently  his  efforts  were  wasted,  the  practice. 

for  he  received  no  reply.  One  day  about  two  weeks  later  a  Dan  Keefe  was  at  his  wits'  ends.  He  was  thoroughly 
young  man  arrived  at  Wonderly  with  a  letter,  and  introduced  disgusted.  The  general  foreman  acted  and  talked  that  big 
himself  as  the  new  general  foreman.  "I"  and  little  "you"  stuff  so  much  that  he  actually  fooled 
Dan  Keefe  had  sense  enough  not  to  say  what  he  thought,  himself  into  believing  that  he  was  making  a  success  of  run- 
However,  he  was  furious  to  think  that  after  his  years  of  ning  the  place.  Whenever  any  of  the  higher  officials  visited 
service  the  company  would  send  a  young  man  so  inexperi-  the  shop  you  could  always  find  him  in  the  foreground  doing 
enced  to  handle  a  big  shop  like  Wonderly.  The  young  man  all  the  talking  and  explaining.  He  couldn't  be  told  a  thing, 
frankly  admitted  that  he  had  never  handled  men  and,  fur-  Even  when  actual  figures  were  given  him  showing  an  alarm- 
thermore,  he  ventured  the  remark  that  that  required  no  special  ing  increase  in  costs  to  handle  the  shop  he  would  have  some 
training,  anyway.  He  said  that  he  was  a  close  student  of  sort  of  an  explanation  ready.  Not  being  a  mechanic  himself, 
system  and  concentration  and  that  he  felt  he  could  rapidly  the  quality  of  the  work  began  to  fall  off.  The  workmen  be- 
build  up  the  output  at  Wonderly.  came  careless.  Failures  and  breakdowns  increased  amazing- 
What  could  the  "Old  Man"  do?  His  hands  were  practical-  ly,  and  he  would  pass  this  off  by  saying  that  the  quality  of 
ly  tied.  He  realized  that  if  this  young  man  was  a  failure,  he  presentday  workmen  was  much  inferior  to  the  old-time 
would  be  blamed  for  the  whole  thing,  and  the  chances  were  mechanic — and  he  had  a  shop  full  of  good  men;  men  who 
that  he  would  lose  his  job.  The  young  man  was  entirely  had  made  many  good  records  prior  to  his  taking  charge  of  the 
unfitted  for  the  position,  but  he  had  a  "pull."  His  future  place.  The  workmen  began  to  quit,  and  it  kept  the  "Old 
was  assured,  no  matter  what  happened,  but  Dan  Keefe,  with  Man"  on  the  jump  trying  to  hold  them.  Only  by  the  force 
his  enviable  record,  would  be  cast  aside  as  a  has  been.  He  of  his  strong  personality  did  he  manage  to  get  many  of  the 
saw  that  in  addition  to  his  already  burdensome  duties  he  fellows  to  stick. 

would  now  have  to  watch  many  of  the  little  details  of  the  Sick  and  disgusted,  he  was  about  ready  to  give  up  when 
general  foreman's  job.  one  day  he  received  a  letter  from  a  large  manufacturing  con- 
It  was  not  a  very  pleasant  outlook,  but  he  had  given  the  cem  asking  him  to  call  at  their  main  office.  Bewildered  at 
best  years  of  his  life  to  the  railroad,  and  if  he  laid  down  now  such  a  request,  he  answered  the  letter  and  said  he  would  be 
all  his  past  efforts  would  be  wasted  and  his  only  recourse  there  in  two  days. 

would  be  that  of  going  back  to  work  at  his  trade  as  a         Arriving  at  the  office,  he  sent  in  his  name  and  was  at  once 

machinist.    This  thought  was  not  altogether  to  his  liking,  for  taken  to  the  office  of  the  president  of  the  concern, 
he  felt  that  the  company  should  at  least  provide  for  his  old  "Mr.  Keefe,"  said  the  president,  "we  are  at  a  critical 

age  by  placing  him  in  some  position  where  they  could  make  period  in  our  career.     Our  output  is  not  keeping  pace  with 

good  use  of  his  years  of  experience.    He  had  always  stuck  by  our  demands.    We  have  tried  all  sorts  of  schemes,  but  I  am 

the  railroad  through  success  and  adversity;  had  been  laid  off  not  satisfied  with  the  results.     We  have  had  system  men, 
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special  trained  men,  office  men  and  many  other  kinds  of 
specialists  look  into  our  business,  but  they  have  all  failed,  in 
my  estimation,  for  they  have  lacked  knowledge  and  experi- 
ence in  handling  men.  The  human  element  enters  very  largely 
into  our  output,  and  I  would  like  to  have  you  take  charge  of 
our  entire  plant  at  a  salary  of  just  twice  what  the  railroad 
company  is  now  paying  you." 

Taken  completely  off  his  guard  Dan  Keefe  could  only 
stammer,  'T  am  too  old  to  start  in  on  a  new  job  now.  What 
you  need  is  a  young  man  full  of  'pep.'  " 

"Is  that  so,"  replied  the  president.  "We  have  just  got  rid 
of  one  of  those  young  men.  He  nearly  put  us  out  of  business, 
and  the  only  thing  now  is  to  secure  a  man  of  your  ability — 
a  man  who  has  'pep'  that  is  backed  by  years  of  experience 
and  common  sense.  We  have  been  watching  you  for  some 
time.  Lately  we  have  secured  some  mighty  good  workmen 
from  your  shop,  and  when  we  question  them  about  their  train- 
ing they  all  give  you  the  credit  and  speak  very  highly  of 
you." 

"I  have  been  with  the  railroad  so  long  that  I  very  much 
dislike  to  leave  now  and  lose  my  chance  for  future  promo- 
tion," he  answered. 

"Can  you  not  see,"  said  the  president,  "that  you  have  no 
further  chance  for  promotion  ?  The  fact  that  you  have  been  at 
one  place  so  long  is  conclusive  proof  that  you  will  not  be 
promoted.  Many  promotions  have  been  made  since  you  have 
been  master  mechanic,  but  they  have  always  skipped  you. 
you  were  too  valuable  a  man  in  your  present  position  to  be 
moved.  You  are  standing  still — have  been,  in  fact,  for  the 
past  five  or  six  years.    Men  with  less  ability  than  you  have 


I  will  show  you  that  there  is  some  'pep'  left  the  old  man 
yet." 

♦         4:         #         «         * 

It  was  just  one  year  since  Dan  Keefe  had  taken  up  his  new 
duties  as  works  manager  of  the  large  manufacturing  plant. 
The  president  and  board  of  directors  were  in  session,  and  by 
special  request  the  works  manager,  Dan  Keefe,  was  present 
also. 

"Gentlemen,"  said  the  president,  addressing  the  board, 
"one  year  ago  I  told  you  that  many  a  good  man  was  buried 
en  the  railroads.  Men  who  f)ossessed  wonderful  ability 
were  not  always  given  proper  credit.  We  secured  Mr.  Keefe 
as  our  works  manager  at  a  salary  just  twice  what  the  road 
was  paying  him  and  also  offered  him  the  benefit  of  our 
bonus  system.  Gentlemen,  he  has  earned  every  cait  of  his 
salary  and,  in  addition,  our  output  has  increased  to  such  an 
extent  that  I  am  now  pleased  to  hand  Mr.  Keefe  a  substantial 
check  in  addition  to  his  regular  salary  as  a  bonus  for  our 
increased  output.  I  am  proud  to  say  Mr.  Keefe  has  the 
kind  of  'pep'  that  results  in  dividends  and  for  which  we  as 
manufacturers  are  willing  to  pwiy." 


HAND  POWER  LATHES  FOR  ROD 
PACKING 

At  roundhouses  which  are  not  equipped  for  turning  up 
piston  and  valve  rod  packing  it  is  necessary  to  keep  in  stock 
sets  bored  to  many  different  sizes,  which  is  costly  and  in- 
convenient. The  device  for  turning  packing  rings  illus- 
trated below,  which  is  in  use  on  the  Minneapolis,  St.  Paul 
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Device  for    Boring    Rod    Pacldng   with   the  Various   Chucl<s 


been  promoted,  for  they  have  had  pull  or  friends  higher  up. 
Come  with  us,  and  you  will  advance  as  our  company  ad- 
vances. Working  for  us  you  will  receive  the  full  credit  for 
your  ability.  No  one  can  claim  that  you  are  only  a  tool — 
the  output  and  shop  costs  will  reflect  your  good  management. 
I  will  say  further  that  it  is  our  policy  to  pay  a  bonus  over 
the  regular  salan-  for  output  or  lessened  costs  on  a  previously 
decided  figure.    Will  you  come?" 

"Yes,  I  will  take  your  offer,"  said  Dan,  "and  believe  me. 


&  Sault  Ste.  Marie,  will  be  found  particularly  valuable  at 
such  points.  Its  use  is  not  confined  to  small  terminals, 
however;  where  many  engines  are  handled  it  will  soon  pay 
for  itself  by  saving  the  time  required  to  set  up  a  lathe  for 
the  job. 

The  device  consists  of  a  chuck  for  holding  the  packing, 
mounted  on  a  spindle  which  runs  in  two  bearings  cast  in 
the  base.  The  spindle  is  turned  by  a  handwheel.  The  base 
extends  beyond  the  chuck  and  carries  a  toolpost  on  a  slide 
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by  which  the  t(X)l  is  set  for  any  desired  size.  The  longi- 
tudinal feed  is  secured  by  a  round  nut  on  the  spindle  which 
is  held  between  two  stops  in  the  base.  By  holding  the  nut 
while  the  spindle  is  revolved  the  chuck  is  fed  in  or  out. 
TTie  chuck  shown  is  for  Paxton-Mitchell  packing,  but  it 
could  readily  be  made  to  accommodate  other  forms. 


THE  DIFFICULTIES  OF    WELDING  STEEL 
BY  THE  OXY-AGETYLENE  PROGESS* 

BY  B.  K.  SMITH 

Welding  Enftineer,  United  States  Welding  Company 

The  question  of  steel  welding  is  one  of  the  most  important 
of  all  the  problems  which  confront  the  oxy-acetylene  welder. 
A  large  part  of  tliis  problem  has  to  do  with  his  preliminary 
knowledge  of  steels-  and  his  primary  habits  of  handling  the 
blowpipe  in  steel  welding.  The  steel  weld  in  itself  is  appar- 
ently one  of  the  most  easy  to  obtain,  so  that  some  welders  are 
considering  steel  welding  as  a  subsidiary  problem  of  their 
trade  because  their  welds  look  so  well;  yet  steel  welding, 
notably  in  boiler  work,  requires  the  most  thought  and  care, 
and  should  be  studied  not  only  from  the  practical  point  of 
view,  but  also  theoretically.  And  what  are  the  difficulties  of 
steel  welding?  They  are:  (1)  The  incorporation  of  iron 
oxide;  (2)  the  thermal  disturbance  in  the  vicinity  of  the 
wdd,  and  (3)  the  expansion  and  contraction  problems. 
Therefore  one  needs  to  study :  ( 1 )  The  properties  of  various 
steels;  (2)  the  phenomena  produced  during  the  melting  of 
the  metal  under  the  oxy-acetylene  torch,  and  (3)  boiler  con- 
struction. 

If  one  has  the  above  knowledge  in  a  sufficient  degree,  the 
welding  in  itself  will  be  then  comparatively  easy  and  success- 
ful; but  if  he  has  not,  and  failures  occur  to  him,  he  will  insist 
that  certain  operations  are  impractical  or  impossible  to  per- 
form with  the  oxy-acetylene  blowpipe.  This  is  one  of  the 
reasons  why  certain  companies  will  not  trust  the  apparently 
good  looking  welds,  and  reserve  to  themselves  the  right  to 
sanction  or  forbid  this  kind  of  welding  for  boiler  or  pressure 
work. 

In  studying  the  incorporation  of  iron  oxide  in  the  weld,  one 
must  know  what  iron  oxide  is  and  what  it  looks  like.  Iron 
oxide  is  a  l)urnt  element,  created  on  the  surface  of  molten 
steel  under  the  action  of  the  blowpipe  and  the  atmospheric 
oxygen.  It  appears  as  white  veins  and  foaming  spots.  Iron 
oxide  will  dissolve  into  the  molten  steel  at  the  rate  of  a  little 
higher  than  one  per  cent,  and  in  this  reaction  it  may  destroy 
the  carl)on  elements  with  the  result  of  a  decrease  in  the 
strength  and  elasticity  of  the  weld. 

The  best  remedy  to  reduce  oxidation  is  to  reduce  the 
oxygen  pressure  as  low  as  possible;  just  enough  to  produce 
a  free  and  soft  flame  that  will  produce  a  continuous  melting 
without  running  over  the  edge.  This  operation  depends 
largely  on  one's  blowpipe  and  the  flame  maintained  through- 
out the  weld  With  a  proper  flame,  one  will  notice  the  flow 
of  the  metal  clean  and  regular,  but  with  a  too  rigid  flame 
which  requires  more  oxygen  one  will  notice  white  veins  and 
foamy  -^pots  flowing  in  the  molten  metal.  These  are  streaks 
of  oxide  of  iron,  and  they  will  dissolve  and  create  new  ones 
with  the  progress  of  the  weld.  The  molten  metal  is  swept 
rather  than  laid  in  clean  layers,  and  in  some  cases  the  metal 
is  adhered  instead  of  welded.  Oxide  of  iron  cannot  be  alto- 
gether eliminated  from  any  kind  of  weld  so  long  as  we  cannot 
protect  them  from  the  effects  of  the  atmosphere,  but  it  can 
be  so  decreased  from  the  interior  of  the  weld  that  its  contents 
would  do  no  harm  to  the  strength  of  the  weld. 

Some  good  and  experienced  welders  who  have  been  welding 
for  five  or  six  vears,  but  who  have  met  with  some  failures  in 
steel  welding,  will  not  admit  that  the  main  cause  of  failure  is 

•Abstract  of  a  paper  read  before  the  Northwestern  Welding  .\ssociation. 
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the  improper  regulation  of  the  flame  because  to  do  so  would  be 
the  same  as  for  a  college  student  to  be  compelled  to  return  to 
the  grades  to  learn  his  A.  B.  C's.  Most  of  our  welders  have 
previously  mastered  some  other  craft  and  have  begun  welding 
on  important  work  without  any  preliminary  instructions.  In 
other  words,  they  began  at  the  college  end  without  having 
acquired  the  necessary  underlying  primary  and  high  school 
education. 

What  would  a  boilermaker  think  if  a  novice  tried  to  put 
in  a  set  of  flues?  Or  a  machinist  if  an  apprentice  attempted 
to  make  a  set  of  dies?  Yet  the  same  boilermaker  or  machinist 
looks  upon  the  welding  blowpipe  as  merely  a  tool  of  his  trade 
and  thinks  that  all  he  needs  to  do  it  to  go  ahead  and  weld 
with  it. 

In  studying  the  question  of  the  thermal  disturbance  pro- 
duced by  the  gas  flame  in  the  metal  when  it  is  raised  to  a 
fusing  temperature  we  must  not  forget  that  it  is  heat  which 
has  led  to  the  creation  of  many  new  steels,  and  while  heat  can 
be  employed  to  increase  the  life  of  metals  it  can  also  reduce 
and  destroy  the  life  and  strength  of  metals.  Therefore,  it 
remains  for  us  to  study  carefully  how  we  shall  best  make 
use  of  it. 

It  is  a  well  known  fact  that  the  structure  of  any  gas  weld 
at  the  welding  line,  on  a  boiler  plate,  for  instance,  is  cast 
metal.  This  metal  is  much  lower  in  elongation  than  the 
boiler  plate.  Yet  the  structure  of  the  boiler  plate  was  origi- 
nally at  the  mill  a  cast  metal  or  something  similar  to  the 
metal  in  the  weld.  But,  it  has  been  refined  by  the  operations 
of  heat  and  mechanical  treatment  to  a  strong  metal  that  we 
call  boiler  plate.  The  question  is  this:  Can  we  employ  the 
heating  agent  with  the  aid  of  the  gas  blowpipe  to  refine  the 
grain  at  the  weld  and  its  vicinity?  My  answer  is,  "Yes," 
provided  the  operator  knows  the  physical  and  the  chemical 
properties  of  boiler  steel. 

There  is  no  more  any  such  thing  as  not  being  able  to  take 
care  of  expansion  and  contraction  in  steel  welding.  But,  in 
boiler  welding,  one  will  find  this  a  problem  which  is  difficult 
to  solve  unless  he  has  a  full  knowledge  of  the  construction 
of  boiler*. 

The  effects  of  expansion  and  contraction  are  little  feared 
by  some  boiler  welders  because  the  metal  to  be  welded 
possesses  the  property  of  elongation.  My  advice  is  that  no 
welder  should  depend  upon  the  metal  giving,  thinking  that 
a  little  strain  will  not  hurt  the  weld,  for  two  reasons.  The 
reason  is  that  in  almost  all  cases  an  intelligent  welder  can 
find  a  way  to  take  care  of  the  expansion  and  contraction. 
The  second  reason  is  that  no  human  being  can  ever  measure, 
or  know  how  much  of  a  strain  he  has  left  in  the  metal.  It 
may  be  ven*  little  or  it  may  be  up  to  the  breaking  point. 
Such  a  weld  may  crack  during  its  own  progress  or  a  few  days 
after,  or  even  six  months  after  completion;  at  any  rate  the 
welder  is  not  excusable  and  the  failure  will  not  only  condemn 
the  operator,  but  the  process  and  the  whole  oxy-acetylene 
welding  industry. 

There  is  one  fX)int  that  an  oxy-acetylene  operator  must 
bear  in  mind,  and  this  is  to  make  a  strong  weld.  Economy 
should  be  considered  as  a  secondary  principle.  While  there 
must  not  be  any  useless  waste  in  time  or  material,  yet  we 
must  not  forget  that  a  defective  weld  is  a  waste  of  time  and 
material. 


Pops  Waste  Fuel. — To  show  how  fuel  is  being  wasted, 
A.  Sutherby,  master  mechanic  of  the  Erie  Railroad  at  the 
Cleveland,  Ohio,  shops,  has  placed  a  coal  box  in  the  most 
conspicuous  place  in  the  shop,  containing  90  lb.  of  coal. 
The  box  has  a  glass  cover  lettered  to  show  that  this  amount 
of  coal  is  wasted  when  the  pop  valve  blows  for  six  minutes. 
In  30  days  this  shop  has  saved  four  and  one-half  tons  of 
coal  by  using  refuse  wood  cut  up  in  both  of  the  sand  stores, 
with  good  results. — Erie  Railroad  Magazine. 


Grinding  in  Locomotive  Shops 


The  Uses  to  Which  Internal,  Cylindrical  and  Sur- 
face Grinding  Machines  May  Be  Put  With  Success 


BY   M.  H.   WILLIAMS 


1r  IS  now  well  recognized  that  grinding  is  the  most  approved 
method  of  finishing  various  surfaces — not  only  on  ac- 
count of  the  superior  finish  but  also  on  account  of  the 
reduced  cost.  The  distinctive  forms  of  grinding  machines 
now  used  to  a  more  or  less  extent  for  railway  work  are 
the  internal  grinder,  which  is  suitable  for  finishing  various 
bearings  in  valve  motion  parts,  side  rods  and  other  motion 
parts;  the  cylindrical  grinder  which  is  used  for  finishing 
round  articles  such  as  piston  rods,  valve  rods,  crosshead 
pins,  etc.,  and  now  used  quite  extensively  on  piston  rods; 
and  the  surface  grinder,  which  is  now  used  for  finishing 
locomotive  crosshead  guides,  the  flat  surfaces  on  main  and 
side  rods,  etc.  Some  of  the  uses  of  these  machines  are  ex- 
plained below. 

INTERNAL   GRINDING    MACHINES 

This  class  of  machine  has  great  possibilities  for  railway 
use.  It  is  possible  by  the  use  of  this  machine  in  some  of 
its  forms  to  grind  the  inner  surfaces  or  holes  of  practically 


Fig.   1— A   Typical    Internal    Grinding    Machine   That    Has    Rendered 
Valuable  Service   in    Locomotive   Shops 

all  bearings  used  on  locomotives,  the  surfaces  produced  be- 
ing much  smoother  and  more  cylindrical  than  those  ob- 
tained by  the  customary  turning,  reaming  or  lapping  meth- 
ods. As  a  general  practice,  month  in  and  month  out,  this 
method  will  be  found  economical,  regardless  of  the  degree 
of  finish  required,  for  the  work  can  be  done  more  quickly 
than  by  other  methods  and  a  better  job  will  be  performed, 
which  means  fewer  renewals. 

There  are  a  number  of  forms  of  internal  grinders  and 
attachments  on  the  market.  One  of  the  more  common  is  the 
internal  grinding  attachment,  used  on  universal  or  tool  room 
grinding  machines,  and  on  which  most  excellent  work  may 
be  done.  These,  however,  lack  the  rigidity  necessary  for 
locomotive  work  where  speed  is  essential. 

Then  there  is  the  internal  chucking  grinding  machines, 
on  which  the  work^  is  revolved  similar  to  the  method  fol- 
lowed on  the  tool  room  grinders.  They  are  rugged  and  will 
grind  to  the  limit  of  the  grinding  wheels.  This  class  of 
machine  can  be  used   for  grinding  the  holes  in  bushings 


used  in  valve  motion  parts,  knuckle  pin  bushings  and 
similar  work.  In  some  of  the  larger  rzrilway  shops  this  class 
of  machine  will  be  found  useful,  its  use  l>eing  limited  to 
such  parts  as  can  be  revolved  while  being  ground. 

For  both  new  and  repair  railway  work  one  of  the  most 
useful  machines  is  the  internal  grinder,  shown  in  Figs.  1 
and  2,  on  which  holes  may  be  ground  without  revolving 
the  work.  With  this  class  of  machine  the  article  to  be 
ground  is  secured  to  the  machine  table  as  shown  in  Fig.  2. 
This  table  resembles  in  many  respects  a  milling  machine 
table  and  has  very  similar  adjustments  so  that  the  work  may 
be  brought  in  line  with  the  grinding  wheel  spindle.  The 
grinding  spindle  A  revolves  similar  to  the  ordinary  grinder 
spindle.  The  bearings  for  this  spindle  are  located  in  a 
cylinder  B  that  rotates  slowly  in  the  machine  headstock  C. 
The  bearing  for  the  spindle  A  may  be  adjusted  to  run  near- 
ly true  in  the  cylinder  B  or  can  be  adjusted  outward  to  a 
greater  extent,  when  desired,  by  turning  the  nut  D.  This 
motion  is  somewhat  difficult  to  understand  until  the  ma- 
chine has  been  examined;  afterw^ards  it  will  be  found  to  be 
simple.  It  might  be  likened  to  a  portable  electric  grinder 
mounted  on  the  face  plate  of  a  lathe,  the  entire  grinder 
revolving  while  grinding  the  work  which  is  held  to  the  car- 
riage of  the  lathe,  and  means  being  provided  for  moving 
the  grinder  on  the  face  plate  to  and  from  the  center  to  con- 
form to  the  size  of  the  hole  in  the  work. 

Fig.  2  shows  the  internal  grinder  set  up  to  grind  a  part 
of  a  valve  gear.  It  will  be  noted  that  the  grinding  wheel 
bears  against  the  right  side  of  the  hole.  As  the  cylinder  B 
revolves  one-half  turn,  the  wheel  will  bear  against  the  left 
side,  etc.,  thus  making  a  circle  touching  all  points  of  the 
circumference  of  the  bushing  to  be  ground.  In  practice, 
adjustments  are  made  to  the  table  so  that  the  grinding 
wheel  will  just  touch  the  inner  surface  to  be  ground  at  all 
ix)ints.  As  the  hole  is  gradually  ground,  the  amount  of 
eccentricity  of  the  spindle  is  increased  by  turning  the  nut  D. 
With  this  form  of  machine,  holes  from  1^  in.  to  12  in. 
may  be  finished.  The  table  for  holding  the  work  has  a 
longitudinal  motion,  controlled  by  the  customary  form  of 
tripping  dogs  that  cause  the  table  to  travel  back  and  forth, 
in  a  manner  similar  to  that  used  on  the  general  run  of  grind- 
ing machines. 

There  are  a  number  of  uses  for  this  machine,  as  well  as 
for  the  chucking  grinders.  The  following  will  serve  to 
illustrate  their  uses. 

Hol-es  in  Valve  Motion  Levers  and  Bushings. — In  repair- 
ing valve  motion  levers,  parallel  rods  and  various  other 
similar  parts,  the  holes  in  the  rods  or  in  the  bushings  or 
bearings  applied  to  them  are  often  found  worn  oblong  or 
rough,  or  the  holes  in  the  levers  are  distorted  as  a  result 
of  the  bushing  becoming  loose  in  the  levers.  In  many  cases 
these  holes  may  be  trued  and  thus  avoid  renewing  the  bush- 
ings or  reaming  the  lever.  Reaming  would  in  some  cases 
be  the  quicker  operation,  but  it  would  not  produce  as  true 
a  hole  and  would  result  in  enlarging  the  hole  more  than  by 
grinding,  thus  shortening  the  useful  life  of  the  levers  or 
rods.  For  the  purpose  of  grinding  these  holes  in  levers,  the 
piece  may  be  clamped  to  an  angle  plate  located  on  the  ma- 
chine table.  In  addition  to  valve  motion  levers,  the  holes 
in  side  rod  knuckle  pin  bushings  and  a  number  of  larger 
holes  may  be  ground.     Another  use  for  this  machine  is  that 
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oi  grinding  the  round  holes  in  links  into  which  the  pin  fits 
and  also  the  holes  in  link  blocks.  These  are  often  case- 
hardened  and  when  they  have  become  worn  in  service  or 
when  they  have  been  warped  in  casehardening,  it  is  much 
easier  to  true  the  holes  by  grinding  than  by  any  other  method. 

Air  Brake  Parts. — In  addition  to  the  internal  grinding 
mentioned  above,  this  form  of  machine  shown  may  be 
profitably  employed  on  various  air  brake  parts,  among  which 
may  be  mentioned  triple  valves.  The  inner  surfaces  of  the 
cylinders  where  the  pistons  travel  should  be  refinished  ac- 
curately and  smooth.  This  desired  surface  can  be  obtained 
very  quickly  on  the  internal  grinding  machine  and  the  work 
will  be  much  superior  to  boring  or  reaming.  For  this  op- 
eration the  valve  may  be  held  on  an  angle  plate  secured  to 
the  machine  table. 

The  valve  chambers  in  the  top  heads  of  air  compressors 
when  worn,  may  also  be  refinished  on  this  machine.  For 
this  purpose  the  head  may  be  held  on  the  machine  table 
similar  to  the  practice  on  a  horizontial  boring  mill.  The 
steam  and  air  cylinders  also  may  be  refinished  when  worn 
or  cut.  For  this  operation  the  cylinder  may  be  clamped 
to  the  table,  similar  to  the  method  mentioned  for  pump 
heads.  To  refinish  a  very  badly  worn  cylinder  on  this  ma- 
chine may  require  more  time  than  on  a  boring  machine  on 
account  of  the  large  amount  of  metal  to  be  removed  in  order 
to  true  up  the  entire  surface.  Even  if  this  be  the  case, 
grinding  will  generally  be  the  more  economical  when  con- 
sidering the  life  of  the  cylinders.  When  boring  there  is 
always  the  possibility  of  the  workman  setting  the  boring 
tools  to  a  larger  diameter  than  is  necessary  to  true  the  cyl- 
inder in  order  to  get  below  the  hard  surface.  With  grind- 
ing this  danger  does  not  exist,  for  the  hard  surface  does  not 
affect  the  grinding  and  the  workman  will  naturally  not 
do  any  more  work  than  is  necessary.  Thus  the  bore  will 
be  enlarged  just  enough  to  remove  the  worn  surfaces  and 
will  produce  a  surface  equal  to  that  given  the  best  auto- 
mobile cylinders.  For  this  class  of  grinding  it  is  the  cus- 
twn  to  grind  the  ridge  at  each  end  by  short  stroking  the 
travel  of  the  table  until  the  diameter  is  about  equal  to 
the  worn  center  and  then  allow  the  table  to  travel  the  full 
length  of  the  cylinder. 

PLAIN    CYLINDRICAL    GRINDERS 

This  form  of  machine  may  be  used  to  good  advantage 
in  any  railway  shop.  It  would  require  too  much  space 
to  enumerate  all  the  uses  that  may  be  made  of  it.  Of  the 
more  common  may  be  mentioned  the  finishing  of  crank 
and  knuckle  pins,  air  pump  piston  rods,  outer  surfaces 
of  valve  motion  bushings,  knuckle  pin  bushings  and  pis- 
ton and  valve  rods.  Casehardened  parts  may  be  ground 
to  a  true  cylindrical  surface  and  irregularities  as  a  result 
of  heating  when  hardening  may  be  corrected.  With  the 
present  well  developed  grinding  machines  and  grinding 
wheels,  articles  are  finished  cheaper  and  more  superior  to 
any  other  way.  Therefore,  this  type  of  machine  cannot 
be  called  a  refinement,  being  valuable  for  new  and  repair 
work.  In  the  latter  case  many  a  worn  part  may  be  finished 
that  would  be  difficult  and  more  expensive  by  other  methods. 
Fig.  3  shows  a  typical  grinding  machine  finishing  piston  rods. 

Piston  and  valve  rods  are  now  largely  ground  in  rail- 
way shops  on  gap  grinders.  This  has  proved  a  success 
both  in  the  saving  of  time  as  well  as  in  producing  a  su- 
fierior  finish.  Also,  when  grinding,  a  smaller  amount  of 
metal  is  removed  than  would  be  necessary  by  the  average 
turning.  It  is  entirely  possible  by  this  method,  to  finish 
rods  practically  to  one  diameter  for  their  entire  length, 
which  is  an  advantage  in  these  days  of  superheated  steam. 
Experience  has  shown  that  worn  rods  may  be  ground  more 
quickly  as  they  come  to  the  shop  without  previous  turning, 
than   by   first  turning  and  then   grinding.     This   includes 


rods  that  have  been  straightened  and  badly  cut.  The 
])rincipal  points  are  the  proper  grade  of  wheel,  plenty  of 
steady  rests  and  cooling  compound.  For  roughing  down, 
the  lateral  feed  is  often  one  inch  per  revolution  of  the 
work  and  the  depth  of  cut  from  .001  in.  to  .003  in.,  which 
gives  an  indication  of  the  speed  by  which  metal  may  be 
removed.  If  not  kept  fully  employed  on  piston  rods  and 
valve  stem  rods,  these  gap  piston  rod  grinders  can  be  used 
to  good  advantage  for  grinding  locomotive  axles  and  crank 
pins.  In  some  cases  they  are  too  light  for  the  larger  axles. 
However,  they  can  readily  be  made  to  help  out  the  lathes. 
For  this  work  the  axles  or  pins  may  be  rough  turned  to 
about  1/32  in.  large  with  the  fastest  feed  the  lathe  will 
pull,  and  afterwards  ground. 

It  is  well  recognized  that  the  taper  ends  of  crosshead, 
valve  motion  and  similar  pins  should  be  carefully  fitted 
to  the  taper  holes  in  the  levers  or  rods  into  which  they  are 
to  be  applied.  These  taper  surfaces  may  be  finished  quickly 
and  accurately  on  the  plain  cylindrical  grinder.  For  this 
purpose  the  table  is  swiveled  to  the  proper  angle,  similar 
to  setting  the  taper  attachment  on  a  lathe,  the  table  being 
graduated   for  the  purpose. 

The  body  or  central  portion  of  most  of  these  pins  is 
straight.  Therefore,  the  tap)er  is  not  continuous  from  end 
to  end.  This  makes  it  necessary  to  grind  one  end  back  of 
the  wheel  and  transfer  the  work  to  the  opposite  end.  No- 
difficulty  is  e.xperienced  in  this  operation.  The  customary 
method  is  to  grind  one  end,  preferably  the  larger,   to  a 


Fig.  2 — Internal  Grinding  Machine  Finishing  a   Bearing  in  a 
Valve    Motion    Link 

size  about  .005  in.  above  size  and  set  the  knock-off  dogs 
for  the  wheel  feed  or  mark  the  micrometer  dial,  which  may 
be  done  with  the  adjustable  markers.  The  wheel  is  then 
shifted  to  the  opposite  end  and  the  wheel  fed  into  the  pre- 
vious setting.  After  this  roughing  down  oi)eration  is  cwn- 
pleted,  the  wheel  if  rough  or  clogged  with  chips,  should 
be  trued  with  the  diamond  and  the  same  operations  gwie 
through  again  for  finishing  to  correct  size  and  producing 
a  smooth  surface.  Going  over  a  pin  a  second  time  and 
truing  the  wheel  may  seem  an  extra  refinement,  but  it  will  be 
found  that  the  time  required  for  this  second  operation  will 
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be  worth  while  for  it  will  improve  the  finish  and  accuracy, 
which  is  essential  with  these  parts.  This  method  applies 
mostly  to  cases  where  only  one  or  two  pins  are  finished  at 
one  time. 

For  new  work  or  large  batches  of  work  the  pins  may  all 
be  roughed  down  and  afterwards  finish  ground  without  too 
frequent  trueing  of  the  wheels.  In  some  cases  the  pins  are 
roughed  to  size  and  finished  all  in  one  operation,  the  method 
depending  largely  on  the  grade  of  grinding  wheel  employed. 
This  grinding  of  the  taper  end  may  be  done  by  feeding  the 
wheel  directly  onto  the  work,  in  which  event  the  wheel  must  be 
as  thick  as  the  surface  is  long;  o^the  wheel  may  be  given  a 
lateral  motion.  The  first  method  is  quicker,  but  it  is 
necessary  to  keep  the  wheel  in  perfect  condition.  For  pins 
that  are  casehardened  it  is  about  the  only  method  that  may 


Fig.  3 — Grinding   a   Piston   Rod  on  a  Cylindrical  Grinding   Machine 

be  followed  to  finish  them  perfectly  true  and  to  correct  dis- 
tortion from  hardening. 

Ihe  grinding  of  the  straight  surfaces  of  the  pins  is  a 
simple  operat.on.  It  is,  however,  very  important  that  they 
fit  the  hole  into  which  they  are  to  work  in  a  proper  manner. 
Where  the  various  valve  motion,  crosshead  and  sim.lar  pins 
are  roughed  out  in  quantities  on  automatic  screw  mach.nes 
or  turret  lathes  or  in  so-called  central  production  shops  the 
grinding  machines  will  be  found  useful  for  the  final  fitting 
of  these  parts  to  the  individual  locomotives.  For  this  method 
of  manufacture  the  roughed  out  parts  need  not  be  closer  to 
size  or  smoother  than  that  which  may  be  obtained  by  a 
single  roughing  out.  Where  unhardened  pins  are  used  it 
will  be  found  that  even  if  they  are  made  considerably  over 
size,  they  may  be  reduced  to  the  required  dimensions  very 
quickly. 

Where  casehardened  pins  are  used  the  grinder  will  prove 
useful.  Before  the  pins  are  hardened  they  may  be  roughed 
out  and  the  other  work  done,  such  as  cutting  keyways  and 
drilling  the  necessar\'  holes,  the  only  requirement  being  to  ma- 
chine the  straight  |X)rtion  close  to  size  so  that  after  being  hard- 
ened, it  will  not  be  necessary  to  grind  below  the  casehardened 
surface.  The  taper  part  of  the  pins  may  be  left  with  a  rel- 
atively larger  amount  of  material  to  remove  in  finishing  as 
grinding  below  the  casehardened  surface  is  not  considered 
objectionable.  This  will  make  it  possible  to  keep  pins  in 
stock  all  casehardened  and  where  it  is  necessary  to  fit  them 
to  a  locomotive,  delays  of  waiting  for  parts  to  be  casehard- 
ened will  be  avoided.  Various  sizes  of  semi-finished  pins 
will  be  required  to  meet  the  requirements  for  repair  work  es- 
pecially where  the  pins  are  casehardened  in  batches. 

The  grinding  method  is  useful  for  refinishing  pins  that 
are  only  slightly  worn,  as  a  new  surface  may  be  obtained 
with  a  diameter  minimum  waste  of  metal.  This  practice  is 
particularly  valuable  for  repairing  crosshead  pins  as  the 
small  reduction  in  the  diameter  of  the  pin  will  require  the 
brasses  to  be  closed  but  little.     If  the  pin  were  to  be  turned 


by  the  custMnary  method  a  greater  reduction  in  diameter 
would  be  necessary. 

For  finishing  crank  pins  the  grinder  will  be  found  usefuL 
The  more  economical  method  of  manufacture  is  to  rough 
out  those  pins  on  turret  or  center  lathes,  making  the  journal 
surfaces  from  1/64  to  1/32  in.  large  and  the  part  fitting 
the  wheel  center  large  enough  to  meet  the  conditions  caused 
by  lack  of  uniform  size  in  the  original  boring  and  enlarge- 
ments resulting  from  renewing  pins.  The  sides  of  the 
shoulders  may  be  finished  in  the  lathe  when  the  pins  are 
made  or  they  made  be  made  by  grinding,  it  being  necessary  to 
remove  the  sharp  comer  of  the  grinding  wheel  to  form  the 
prop)er  radius.  This  may  readily  be  done  with  radius  true- 
ing devices  supplied  by  the  makers  of  grinding  machines. 
The  part  of  the  pin  fitting  the  wheel  center  which  generally 
varies  in  diameter  for  each  pin  may,  also,  be  ground,  and  if 
it  is  only  necessar)'  to  remove  about  1/16  in.  of  metal,  will 
generally  be  found  quicker  than  turning.  For  this  fitting 
the  bore  of  wheel  center  can,  to  good  advantage,  be  measured 
with  inside  micrometer  calipers.  Where  this  is  done  a  mem- 
orandum of  the  size  may  be  given  to  the  grinder  operator  who 
can  then  finish  the  pin  to  the  correct  size  for  force  fit.  The 
use  of  micrometers  for  this  purpose  has  several  advantages 
over  fitting  with  machinist  calipers,  for  it  is  not  necessary 
for  the  workman  to  leave  his  machine  to  go  to  the  wheel  cen- 
ter. In  fact  the  information  concerning  the  sizes  can  be 
transmitted  by  telephone  from  one  shop  to  another.  One 
of  the  greatest  advantages  will  be  that  the  workman  will  soon 
become  accustomed  to  working  to  exact  sizes  which  will 
result  in  allowing  a  uniform  amount  for  force  fit  of  these 
parts. 

It  is  now  a  practice  with  a  number  of  concerns  to  make 
bushings  on  automatic  screw  machines  or  turret  lathes  and 
afterwards  grind  the  outside  diameter  to  the  correct  size  in- 
stead of  endeavoring  to  keep  to  exact  sizes  when  making  them 
on  the  machine,  because  it  was  found  that  the  time  lost  cm 
the  screw  machines  or  lathes  was  greater  than  that  of  grind- 
ing, also  the  grinding  resulted  in  superior  finish  and  greater 
accuracy.  The  bushings  used  on  loccxnotives  are  generally 
short  and  can  be  ground  quickly.  Where  a  number  are  to 
be  ground  at  one  time,  it  is  the  custom  to  use  two  arbors; 
while  grinding  on  one,  the  second  is  being  loaded.  This 
practice  can  be  used  to  good  advantage  both  for  steel  and 
brass  bushings.  Grinding  brass  parts  may  also  look  like  an 
extra  refinement ;  its  economy  lays  in  the  fact  that  close  sizes 
may  be  obtained  quicker  by  this  method. 

The  internal  and  cylindrical  grinders  as  mentioned  above 
will  do  work  now  largely  done  on  lathes  in  railway  shof)S. 
\\here  additional  machine  tools  are  necessar}-  they  should  be 
carefully  considered.  As  far  as  operators  are  ccMicemed  a 
green  man  or  woman  can  Ije  broken  in  to  operate  a  grinder 
quicker  than  they  could  be  to  run  a  lathe.  The  surfaces 
will  he  .'superior  and  the  work  can  l^e  done  quicker.  They 
however  have  their  limitations  and  where  a  large  amount 
of  metal  is  to  be  removed  they  cannot  compete  with  the  lathe. 
But  for  finish  and  accuracy  the  grinders  are  superior. 

SURFACE  GRINDING 

The  surface  grinder  is  now  finding  favor  in  railway  shops, 
it  being  well  adapted  for  a  large  amount  of  work.  Its  prin- 
cipal use  is  that  of  finishing  crosshead  guides,  ends  of  main 
rods,  rod  keys  and  wedges  and  other  flat  surfaces.  As  now 
developed  a  number  of  jol>s  can  be  done  on  this  machine 
quicker  than  on  planers  or  shapers  and  produce  a  superior 
finish.  Somfe  of  the  machines  are  equipped  with  a  magnetic 
chuck  by  which  the  work  can  be  held  without  clamping  and 
which  saves  a  large  amount  of  time  when  setting  up  a  job 
as  compared  with  the  methods  customarily  foUowai  when 
securing  to  a  planer  bed,  this  chuck  being  one  of  the  very 
handy  devices  for  railway  work. 

One  of  the  principal  uses  for  this  machine  is  that  of 
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<)l  j^rindiim  tlir  nauid  li(>K>  in  links  into  uliicli  the  |>in  fits 
;iiul  ;il>o  tin-  li()K>  in  link.  l)l(Rk>.  Tiux.'  arc  ollcn  case- 
lianltiuil  and  ulun  liny  iiavc  Ittionu'  worn  in  Mniic  or 
ulu-ii  tlK\  have  \kvu  uar|Ktl  in  caM'lianU'nin.n,  it  is  nuich 
casiir  to  trut-  tin-  liol«>  1)\  ^rindini;  than  hy  any  othir  nutliod. 

Air  Uriiki-  I'lirts.  In  addition  t*)  llit'  internal  i;rindin^ 
nu'ntionrd  aliovf.  this  fonn  of  nuuhiui-  >ho\vn  may  !« 
|»r()t"itaM\  ini|>lovril  on  variou-  air  hrakc  parts,  amony  uhidi 
niav  Ik-  nuntioiK-d  ;ri|il».'  valvi-.-.  1  lu-  inm-r  >urlat(.'>  of  the 
tylindt-rs  wlurr  tla-  pistons  travil  >iiould  in'  rohni>lu'd  ai- 
turately  and  smooth.  This  disiri'd  surfa(c  lan  Ik'  olitainnl 
vcn'  quiiklv  on  tlu-  internal  j^rindiny  mathini'  and  ihi-  work 
will  Ik'  nun  h  suiR-rior  to  boring  or  reaming.  For  this  op- 
rration  th«'  valvi*  may  lit-  lu-ld  on  an  ani^h'  plati'  saured  to 
the  madiine  table. 

The  valve  chambers  in  the  top  heads  of  air  toniprosors 
when  woni,  may  al>o  U-  rehnished  (»n  this  machine.  For 
this  purjH)se  the  head  may  be  lu-ld  on  the  machine  table 
snnilar  to  the  j>ractice  on  a  hori/ontial  borini^  mill.  The 
steam  and  air  cylinders  also  ma\  be  retniished  when  worn 
or  cut.  I'Or  this  ofxration  the  tylinder  may  be  clami>ed 
tt»  the  tai>le.  similar  to  the  metlnxl  nuiitioned  for  |>ump 
heads.  I'o  ret'inish  a  very  badl\  worn  cylinder  on  this  ma- 
chine mav  re(|uire  more  time  than  i>n  a  l>orinii  machine  on 
account  of  the  lari;e  amount  of  metal  to  lie  removed  in  order 
to  true  up  the  entire  surface.  i'.vcii  if  this  l»e  the  case, 
grin<lin<i  will  i:i-nerally  be  the  more  economical  when  con- 
siderini:  the  life  of  the  cylinders.  When  l><>rin,«i  there  is 
always  the  jH)ssibility  of  the  workman  settinu  the  l)orini; 
t<x)ls  to  a  laruer  diameter  than  is  necc-sary  to  true  the  cyl- 
inder in  order  to  icet  below  the  hard  >urface.  W  ilh  izrind- 
ins;  this  daniier  d<K>  not  e\i>t.  for  the  hard  surt"ace  d(K's  not 
affnt  the-  i^rindiim  and  the  workman  will  naturally  not 
do  an\  more  work  than  i>  necc»ary.  Thu^  the  bore  will 
U'  enlarged  ju>t  eiiouuh  to  remove  the  worn  surfaces  and 
will  |)roduce  a  surt'ace  ecjual  to  that  t^iven  the  best  auto- 
mobile cylinders.  For  this  class  of  i^rindinii  it  is  the  cus- 
tom to  u'rincj  the  ridu'e  at  each  end  by  -hort  strokini:  the 
travel  of  the  table  until  the  diameter  is  about  e<|ual  to 
the  worn  center  and  then  allow  the  table  to  travel  the  full 
length  of  the  cylinder. 

PLAIN     C   Vl.lNDkIC  AI,    {.Kl.VDK.kS 

rhi>  form  of  machine  may  l)e  u^ecl  to  i^ood  advantage 
Ml  an\  railway  shop.  It  would  re<|uire  too  much  space 
to  enumerate  all  the  uses  that  may  be  made  of  it.  Of  the 
more  common  mav  Ik-  mentioned  the  tniishiiiLr  of  crank 
and  knuckle  |>iiis.  air  pump  [>i>ton  hkIs.  outer  surfaces 
of  valve  motion  bushings,  knuckle  pin  bushings  and  pis- 
ton and  valve  nxls.  Casehardened  parts  may  be  ground 
to  a  true  cylinclrical  surface  and  irreirularities  as  a  re-ult 
of  heatinsi  when  hardeiiiim  may  be  corrected.  With  the 
present  well  developed  i;rindin<^  machines  and  grinding 
wheels,  articles  are  tinished  cheaper  and  more  superior  to 
any  other  way.  Iherefore,  this  ty|>e  of  machine  cannot 
be  railed  a  retuiement,  beiny  valuable  for  new  and  repair 
work.  In  the  latter  case  many  a  woni  part  may  lie  tinished 
that  would  be  difficult  and  more  e.\j)ensive  b\-  other  metho<ls. 
Fiy.  .>  shows  a  t}  [)ical  ^rindint;  machine  finisliing  piston  r(Kls. 

I'iston  and  valve  rcnls  are  now  largely  ground  in  rail- 
way shops  on  gap  grinders.  This  has  proved  a  success 
l>f)th  in  the  saving  of  time  as  well  as  in  jiRnlucing  a  su- 
jterior  t"ini>h.  Also,  when  grinding,  a  .smaller  amount  of 
metal  i>  removed  than  would  be  luvessarv  by  the  average 
turning.  It  i>  entirel\  |>ossible  by  this  methcKl,  to  finish 
mmU  prictically  to  one-  diameter  for  their  entire  length, 
which  is  an  advantage  in  these  da\s  of  superheated  steam. 
F.x|H'rience  ha<  shown  that  worn  rods  may  be  ground  more 
<|uic  kly  a-  they  come  to  the  shop  without  jtrevious  turning, 
than    b\    first    turning    and    then    grinding.      This    includes 


nwls  that  have  been  straightened  and  badly  cut.  The 
|)rincipal  point,-  are  the  pro|>er  grade  c»f  wheel,  plenty  of 
-leady  rests  and  ccKiling  coni|K)uncl.  For  roughing  down, 
the  lateral  \K\-t\  \>  often  one  inch  per  revolution  of  the 
work  and  the  dejtth  of  cut  from  .(•()!  in.  to  .OO.-i  in.,  which 
give.-  an  indication  of  the  S])eecl  by  which  metal  may  l>e 
riinc>ved.  If  not  ke|)t  fully  employed  on  |)iston  hkIs  and 
\alve  stem  hkIs.  these  gap  piston  hkI  grinders  tan  be  used 
tc;  gcH«l  advantage  for  grinding  IcKomotivc-  a.\les  and  crank 
I  tins.  In  .some  ca.se>  they  are  too  light  for  the  larger  axles. 
However,  they  can  readily  be  matle  to  help  out  the  lathes. 
For  this  work  the  axles  or  pins  may  be  rough  turned  to 
about  \/M  in.  large  with  the  fastest  feed  the  lathe  will 
pull,  and  afterwards  ground. 

It  is  well  reiogni/A'd  that  the  ta))er  eiul-  of  crosshead, 
\alve  motion  and  similar  pins  should  be  carefully  fitted 
lo  the  taper  holes  in  the  levers  or  nxls  into  which  they  are 
to  be  apj)lied.  The.se  taper  surfaces  may  be  finished  <|uickly 
\'A\^\  accurately  on  the  plain  cylindrical  grinder.  For  this 
purj>o.<e  the  table  is  swiveled  to  the  projKT  angle,  similar 
to  .setting  the  taper  attachment  on  a  lathe,  the  table  Ix-ing 
graduated    for   the    |)iiri)Ose. 

The  bcnly  or  central  portion  of  most  of  these  j)ins  is 
-traight.  Therefore,  the-  taper  is  not  continuous  from  end 
to  end.  This  makes  jt  necessary  to  grind  one  end  back  of 
the  wheel  and  transfer  the  work  to  the  o|)posite  end.  No 
dilficulty  is  e\|Krienced  in  this  o|><.ration.  The  customary 
method   is   to  grind   one  end,   preferably    the    larger,    to  a 


Fig.  2 — Internal   Grinding   Machine  Finishing   a    Bearing  in  a 
Valve    Motion    Link 

size  about  .00.^  in.  above  size  and  set  the  knock-off  dogs 
for  the  wheel  feed  or  mark  the  micrometer  dial,  which  may 
Ite  done  with  the  adjustable  markers.  The  wheel  is  then 
shifted  to  the  o|)|)osite  end  and  the  wheel  fetl  into  the  pre- 
vious .>ietting.  .\fter  this  roughing  down  ojKration  is  com- 
pleted, the  wheel  if  rough  or  clogged  with  chips,  .should 
be  trued  with  the  diamond  and  the  same  oj)erations  gone 
through  again  for  finishing  to  correct  size  and  producing 
a  smooth  surface.  Going  over  a  pin  a  second  time  and 
truing  the  wheel  may  seem  an  extra  refinement,  but  it  will  be 
found  that  the  time  rec|uired   for  this  second  ojK'ration  will 
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be  worth  while  for  it  will  improve  the  finish  and  aecunuy, 
which  is  essential  with  these  jnirts.  This  nieth(Hl  applies 
mostly  to  cases  where  only  one  or  two  pins  are  finished  at 
one  time. 

For  new  work  or  large  hatches  of  work  tiie  |)in-  may  all 
be  rouglied  down  and  afterwards  finish  i^Tound  without  too 
fre(|UL'nt  trueing  of  the  wheels.  In  some  cases  the  pins  are 
rouf^hed  to  si/.e  and  tinished  all  in  one  operation,  the  method 
de[)en(iint,'  largely  on  the  grade  of  grinding  wheel  employed. 
This  grinding  of  the  taper  end  may  U-  done  l>y  feeding  the 
wheel  directly  onto  the  work,  in  which  event  the  uheel  must  he 
as  thick  as  tlie  surface  is  long;  or  the  wheel  may  lie  given  a 
lateral  motion.  The  first  metluxl  is  (|uicker,  hut  it  is 
necessary  to  kee|)  the  wheel  in  perfect  condition.  For  pins 
that  are  casehardened  it  is  alwmt  the  only  meth(Ml  that  may 


Fig.   3 — Grinding    a    Piston    Rod   on   a   Cylindrical    Grinding    Machine 

l)e  followed  to  finish  them  perfectly  true  and  to  corret  t  di>- 
to.tion   from  hardening. 

I  he  grinding  of  tlie  straight  surfaces  of  the  pins  is  a 
simple  operat.on.  It  is,  however,  ver\-  inijKjrtant  that  they 
lit  the  hole  into  whitli  they  are  to  Work  in  a  proper  manner. 
Where  the  various  valve  motion,  crosshead  and  >im.]ar  pin> 
are  roughed  out  in  (|uantities  on  automatic  screw  niadi.nes 
or  turret  lathes  or  in  so-called  central  production  sliops  the 
grinding  machines  will  he  found  useful  for  the  final  fitting 
of  these  parts  to  the  individual  locomotives.  For  this  method 
of  manufacture  the  roughed  out  i)arts  need  not  l)e  closer  to 
size  or  smoother  than  that  which  ma\  lie  olitaiiud  hy  a 
single  roughing  out.  Where  unhardened  pin>  are  u-ed  it 
will  lie  found  that  even  if  they  are  made  consideraldx  over 
>i/.e.   tliey   may   I »e  reduced   tothc  recjuired   dimension-   \tr\ 

quickly.  ■.'■'""''"''''■  ''''■'/^ -.l^r  '•■ 

\V  here  ca>ehardeiU(l  pin-  are  used  the  grinder  will  prove 
u>el"ui.  livfore  the  pin-  are  hardened  tlie\  may  he  nmghed 
out  and  the  other  work  done,  >uc  h  as  cutting  kc-\wa\>  and 
drilling  the  iiece-sary  hole-,  the  only  re(|uirement  iteiiig  to  ma- 
chine the  straight  portion  c  lo-e  to  si/e  >otIiat  after  licinu  liani^ 
ened,  it  will  not  he  nece>sar\  to  grind  lielow  the  t  a-i  li.irdeiieu 
surface.  1  he  taju-r  |)arl  of  the  |)ins  may  he  left  with  a  rel- 
atively larger  amount  <it  material  to  remove  in  fini»hing  as' 
grinding  helow  the  casehardened  .surface  is  not  considered 
ohjectionahle.  Thi-  will  make  it  possible  to  keej)  i»ins  in 
stock  all  casehardened  and  where  it  is  necessary  to  tit  them 
to  a  locomotive,  delays  of  waiting  for  jiarts  to  \k'  casehard- 
ened will  Ik.'  avoided.  \'arious  sizes  of  .semi-finished  pins 
will  he  rtHjuired  to  meet  the  re(|uirements  for  rejjair  work  es- 
pecially where  the  pins  are  casehardened  in   hatches. 

The  grinding  method  is  useful  for  refinishing  |)in>  that 
are  only  slightly  worn,  as  a  new  surface  may  l)e  obtained 
with  a  diameter  minimum  waste  of  metal.  This  j)ractice  is 
particularly  valuai)le  for  repairing  crosshead  i>!ns  as  the 
sma'l  reduction  in  the  diameter  of  the  pin  will  recjuire  the 
brasses  to  I.e  closed  hut  little.     If  the  pin  were  to  l)e  turned 


b\    the   customary    metluxl    a    greater    reduction    in    diameter 
would  be  necessary. 

For  tinishing  crank  pins  the  grinder  will  be  found  u.^oful. 
The  more  economical   metluxl   of  manufacture   is   to  rough 
out  tho.-e  |)ins  on  turret  or  center  lathes,  making  the  jcmrnal 
surfaces   from    1   64  to  \/A2   in.   large  and  the  part   fitting 
the  wheel  center  large  enough  to  meet  the  tonditicms  caused 
b\    lack  of  uniform  size  in  the  original  boring  and  enlarge- 
ments   resulting    fnjin    renewing    j)ins.       The    sides    of    the 
.-houl<ler>   may    Ik-   fini.-hed    in   the  lathe   wlun    the   pin^   arc 
made  or  they  made  be  made  by  grinding,  it  In-'ing  necessar}'  to 
remove  the  shar|)  corner  of  the  grinding  wheel  to  form  the 
proper  radiu.^.      This  may  readily  U-  done  with  radius  true- 
ing   devices   sup})lied    by   the  maker>   of  grinding  mac  hine>. 
The  part  of  the  pin  fitting  the  wheel  center  which  generally 
varies  in  diameter  for  each  jiin  ma\.  also,  be  ground,  and  if 
it  is  only  necessar\-  to  remove  about   1    lo  in.  of  metal,  will 
generally   l>e    found   (juicker  than   turning.      For  this   fitting 
the  bore  <jf  wheel  center  can,  to  gcxKl  advantage,  be  measured 
with  inside  mic  rometer  cali|KTs.      W  here  this  is  done  a  mem- 
orandum of  the  >ize  may  be  given  to  the  grinder  operator  who 
can  then  finish  the  j)in  to  the  correct  size  for  force  fit.      The 
use  of  micrometers  for  this  puqxise  has  several  advantages 
over  fitting  with   machinist  cali|>er>.   for  it   is   not  necessary 
lor  the  workman  to  leave  his  machine  to  go  to  the  wheel  cc-n- 
ler.      In    fact    the   infonnation   ccjiuerning    the    size>   can    Ik- 
transmitted    by   telephone    from   one   shop  to   another.     One 
of  the  greatest  advantages  will  l»e  that  the  workman  will  soon 
become    accustomed    to    working    to   e.xac  I    sizes    which    will 
result   in   allowing  a   uniform   amount    for   force  fit   n\   the-e 
parts. 

It  is  now  a  practice  with  a  number  of  concerns  to  make 
bushings  on  automatic  screw  machines  or  turret  lathes  and 
afterwards  grind  the  outside  diameter  to  the  correct  size  in- 
stead of  endeavoring  to  kcvp  to  exact  sizes  when  making  them 
on  the  machine.  U-cause  it  wa>  found  that  the  time  lost  on 
the  screw  machines  or  1athc-s  wa>  greater  than  that  (jf  grind- 
ing, also  the  grinding  re-ulled  in  superior  fini-li  and  greater 
accuracy.  The  bushing>  used  on  IcKomotive-  are  generally 
short  and  can  be  ground  cjuickly.  Where  a  numUr  are  to 
l)e  ground  at  one  time-,  it  i>  the  custom  to  use  two  arI>ors; 
while  grinding  c^ii  one.  the  second  is  U-ing  IcKided.  'I'his 
practice  can  be  used  to  gcKxl  advantage  both  for  steel  and 
i)rass  bushing-.  Grinding  brass  parts  may  al>o  l(K)k  like  an 
extra  refinement:  its  economy  lays  in  the  fae  t  that  close  sizes 
nia\-  be  obtained  c|ui(  kcr  by  this  methcMl. 

The  internal  and  cylindrical  grinder-  a-  nunticjned  above 
will  (jo  work  now  largely  done  on  lathe-  in  railway  shof>s. 
Where  aijchtioiial  machine  tcjols  are  necc-xary  the\  -hould  U* 
(aretully  con-idercd.  As  tar  a-  o|KTator-  are  concerned  a 
ijreen  man  or  woman  can  be  brctken  in  to  o(>erate  a  grindir 
•  luickcr  than  they  .ould  Ik-  to  run  a  lathe.  The  surfaces 
will  be  -ujierior  and  the  Work  can  be  done  <|uicker.  'I'liey 
however  have'  their  limitations  and  where-  a  large-  amount 
of  nietal  i-  to  be  re-moved  tlu-y  e.innot  comjiete-  with  the  latin-, 
but  lor  fini-li  and  accuracy  the-  grinders  are  sUjH-rior. 

SI  Kl    \(I    e.KIMUNc; 

The  surface  grinder  i-  now  finding  favor  in  railway  sho|»s, 
it  being  we-II  adapted  for  a  large  amount  of  work.  Its  prin- 
e  ipal  u-e  is  that  of  finishing  crosshead  guide--,  ends  of  main 
rods,  rod  keys  and  wc-dges  and  other  fiat  surfaces.  As  now 
developed  a  numUr  of  jobs  can  be  done  on  this  machine 
•juicker  than  on  i>laners  or  shajKTS  and  produce  a  .superior 
finish.  Some  of  the  machines  are  e<|uippe-d  with  a  magnetic 
chuck  by  whie  h  the  work  can  be  held  without  clamping  and 
which  saves  a  large  amount  of  time  when  setting  up  a  job 
as  c()mpared  with  the  methods  customarily  followed  when 
scxuring  to  a  planer  bed,  this  chuck  being  one  of  the-  very 
handy  devicc\s  for  railway  work. 

One   of   the   principal    usc^;    for  this   machine    is   that   of 
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finishing  both  new  and  repaired  crosshead  guides.  Where 
the  magnetic  chuck  is  used  the  guide  can  be  lined  up  on  the 
chuck,  and  the  current  for  the  magnet  switched  on.  This 
is  about  all  that  is  necessary  for  securing  the  work. 

With  new  guides  the  tool  marks  from  planing  can  be  re- 
moved quickly  on  the  surface  grinder  and  guides  worn  in 
service  may  be  resurfaced  readily.  As  a  general  proposition 
a  cut  from  .001  in.  to  .003  in.  may  be  taken  at  each  pass  of 
the  wheel.  As  this  covers  the  entire  surface  of  the  guide, 
that  may  be  several  inches  wide,  the  rate  of  cutting  is  fairly 
rapid.  Worn  guides  may  be  resurfaced  quicker  than  plan- 
ing under  ordinary  conditions.  For  an  extra  worn  guide 
it  may  be  advisable  to  plane  before  grinding.  The  advan- 
tages of  guide  bar  grinding  are  a  reduction  in  the  time  re- 
quired to  do  the  work,  the  superior  finished  surface  obtained 
and  the  fact  that  only  enough  metal  is  removed  to  true  up 
the  guide. 

This  machine  is  also  finding  favor  for  grinding  the  flat 
surfaces  on  the  ends  of  main  and  side  rods  (Fig.  4),  both  for 
new  and  repair  work.  For  new  work  the  various  blocks,  straps 
and  wedges  that  should  be  finished  flush  with  the  sides  can 
first  be  planed  fairly  close  to  size  and  then  assembled  in 
the  rod  and  all  ground  at  one  time.     This  results  in  all  these 
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parts  membering  properly,  also  on  account  of  the  ease  of 
measuring  the  ground  surfaces  the  thickness  of  the  rods  can 
be  made  practically  to  drawing  size,  thus  making  the  rods  as 
far  as  thickness  is  concerned  interchangeable.  Worn  rods 
may  be  ground  on  their  sides  to  remove  depressions  caused  by 
wear.  This  also  results  in  the  proper  truing  up  of  the  rod 
ends  which  is  an  advantage  when  fitting  new  rod  brasses. 
The  ends  of  side  rods  are  ground  for  the  purpose  of  remov- 
ing the  roughness  due  to  planing  or  milling  and  to  insure 
a  uniform  thickness  of  all  rods, 

A  number  of  rod  keys  are  now  ground  on  their  flat  sur- 
faces. Where  they  are  forged  close  to  the  required  finish 
size  as  in  the  case  of  drop  forging,  they  can  be  ground  from 
the  rough  very  quickly.  When  performing  this  operation  it 
is  the  custom  to  cover  the  entire  surface  of  the  magnetic 
chuck  with  these  parts.  In  placing  these  small  parts  on  the 
chuck  the  only  precaution  necessary  is  to  locate  the  pieces 
so  they  will  rest  against  each  other  to  prevent  shifting  and 
to  keep  the  surface  of  the  chuck  clean. 

Washers  for  crank  pins  and  crosshead  pins  are  also  finish- 
ed on  the  surface  grinders.  In  this  event  the  washers  are 
cut  from  boiler  or  scrap  sheet  steel  to  the  required  diameter 
and  the  holes  bored,  as  the  sides  are  ground  from  the  rough. 


it  is  not  necessary  to  turn  the  flat  sides.  Also  thinner  sheet 
steel  may  be  used  than  would  be  the  case  if  the  washers 
were  to  be  turned  in  a  lathe. 

Some  of  the  surface  grinders  have  large  circular  magnetic 
chucks.  These  machines  may  be  used  to  good  advantage 
for  grinding  the  sides  of  piston,  air  pump  and  piston  valve 
packing  rings.  The  ground  sides  are  superior  to  the  average 
work  done  on  a  lathe  or  boring  mill. 

A  large  number  of  uses  can  be  found  for  surface  grinders 
and  the  question  of  their  installation  is  well  worth  consider- 
ation. These  machines  like  the  grinders  mentioned  above 
may  be  ojaerated  by  workmen  having  less  exjjerience  than 
would  be  necessary  to  operate  other  machines  for  doing 
the  same  work. 

GENER.VL  RESULTS  FROM  GRINDING 

The  advantages  to  be  deprived  from  grinding  may  be 
summed  up  under  the  grade  of  the  work  performed  and 
the  accuracy. 

Grade  of  Work. — The  finish  produced  by  grinding  is  uni- 
versally conceded  to  be  superior  to  that  produced  by  other 
methods.  The  bearing  surfaces  are  more  accurate  and  any 
degree  of  smoothness  can  be  obtained.  For  cylindrical  pieces 
such  as  cross  head  pins,  knuckle  pins,  valve  motion  pins, 
piston  rods,  etc.,  the  bearing  can  be  made  of  one  diameter  for 
their  entire  length.  To  produce  a  similar  surface 
on  a  lathe  requires  an  expert  who  will  generally 
take  a  greater  amount  of  time.  Unquestionably  this 
high  grade  of  finish  is  desirable  for  locomotive 
work.  Where  casehardened  parts  are  used  the  sur- 
faces cannot  be  made  accurate  unless  they  be  ground. 
Internal  surfaces  such  as  the  various  bearings  and  bushings 
may  also  be  finished  more  accurately  than  by  other  methods, 
such  as  reaming,  turning  and  lapping.  In  casehardening 
the  parts  are  bound  to  warp  and  distort  to  a  certain  extent 
as  result  of  the  high  degree  of  heating  necessary  for  this 
operation.  Where  such  parts  are  not  ground  the  pins  will 
will  naturally  have  a  poor  bearing  in  the  companion  bear- 
ing, with  the  possibility  of  it  cutting  or  galling.  Whereas 
where  the  parts  are  ground  the  surfaces  will  be  true,  making 
a  good  bearing  for  the  entire  length  and  also  the  proper 
amount  of  play  may  be  allowed  for  the  flow  of  oil,  lost 
motion,  etc.  Soft  pins  and  bushings  may  also  be  ground 
and  obtain  the  same  degree  of  accuracy.  Bearings  of  this 
nature  will  naturally  wear  longer  and  what  is  more  import- 
ant reduce  locomotive  detention. 

Accuracy. — A  ground  cylindrical  surface  is  more  easily 
measured  than  a  turned  surface.  This  is  brought  about 
from  the  fact  that  where  a  grinding  machine  is  set  to  grind 
straight  a  measurement  taken  at  any  point  will  show  the  di- 
ameter for  the  entire  length  of  the  piece.  In  other  words  it  is 
not  necessary  to  measure  at  several  points  as  is  the  general 
practice  where  a  piece  is  turned  and  then  filed  and  then 
finished  with  emery.  For  various  pins,  piston  rods,  etc.,  the 
micrometer  calif)er  may  be  used  very  quickly.  This  method 
of  measuring  has  the  advantage  as  compared  with  solid 
gages  or  machinists'  calipers  that  the  first  measurement  shows 
the  exact  amount  the  piece  is  above  the  required  size  and  also 
how  much  is  to  be  removed. 


Briquettes  of  Lignite  in  Canada. — ^The  Canadian 
Council  for  Scientific  and  Industrial  Research  intends  to 
manufacture  carbonized  lignite  briquettes.  A  plant  costing 
about  £80,000  will  be  constructed  near  Estevan,  Saskatche- 
wan. The  proposal  is  to  take  two  tons  of  poor  lignite  with 
about  32  per  cent  of  moisture  and  7300  B.t.u.  per  lb.,  and 
turn  them  into  one  ton  of  briquettes  containing  5  per  cent 
moisture,  and  having  a  fuel  value  of  12,000  B.t.u.  Sulphite 
liquor,  the  waste  product  from  pulp  mills,  will  be  used  as  the 
binder;  it  is  smokeless  and  odorless. — Iron  Age. 


CINCINNATI  ACME  FLAT  TURRET 

LATHE 

A  new  universal  flat  turret  lathe,  embodying  many  note- 
worthy features  is  the  latest  product  of  the  Acme  Machine 
Tool  Company,  Cincinnati,  Ohio.  This  machine  is  well 
suited  to  handle  a  wide  range  of  work,  which  makes  it  par- 
ticularly well  adapted  for  use  in  railroad  shops.  The  lathe 
has  a  capacity  for  bar  work  up  to  3  3^  in.  in  diameter  and 
44  in.  long  and  for  checking  work  up  to  a  diameter  of  17  in. 
It  is  equipped  with  a  side  carriage  that  can  be  used  on 
either  bar  or  chucking  work,  thus  greatly  reducing  the  time 
on  operations  where  two  tools  can  be  used  simultaneously. 
All  control  levers  have  been  centralized  so  that  they  are 
directly  in  front  of  the  operator.  Rigidity  and  perfect 
alinement  between  the  spindle  and  the  vees  are  assured 
by  casting  the  head  solid  with  the  bed. 

The  machine  is  driven  through  a  14  in.  pulley  running 
at  constant  speed.    The  geared  head  gives  nine  speeds,  rang- 


stops  for  the  longitudinal  movement  which  are  readily  ac- 
cessible. The  square  turret  mounted  on  the  cross  slide  it 
positioned  by  a  lock  bolt  and  can  be  indexed  to  four  positions. 
The  cross  sliding  turret  revolves  on  a  stem  of  large  di- 
ameter and  is  automatically  locked  in  position  by  a  taper 
plunger,  working  in  bushings  set  into  the  solid  turret.  The 
turret  is  further  held  down  at  the  extreme  outer  edge  with 
circular  clamps.  The  cross  slide  moves  on  a  narrow  dove- 
tail guide  which  has  a  taper  gib  to  compensate  for  wear. 
The  cross  speed  can  be  operated  in  both  directions  by  hand 
or  by  power.  The  saddle  has  a  continuous  bearing  for  its 
entire  length  on  the  vees.  Power  rapid  traverse  is  provided 
in  either  direction  for  the  turrets.  Twelve  longitudinal 
stops  are  provided  for  the  turrets,  one  independent  st<^  for 
each  face  and  six  auxiliary'  stops  operated  by  an  index  knob 
at  the  right  of  the  saddle.  When  desired,  as  many  as  seven 
different  shoulder  lengths  can  be  machined.  To  pass  any 
of  the  12  longitudinal  stops  it  is  only  necessary  to  turn  the 
index  knob  half-way  between  any  of  the  numbers.     Power 
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ing  from  14  to  280  r.  p.  m.  A  patented  gear-shifting  device 
makes  it  possible  to  change  from  any  speed  to  any  other  with 
one  continuous  movement  of  either  of  the  two  speed  changing 
levers  located  on  the  head.  When  the  lever  has  reached  the 
point  where  the  gears  are  out  of  mesh  the  driving  pulley 
is  automatically  disengaged  from  the  friction  and  re-en- 
gaged after  the  gears  are  again  cwnpletely  in  mesh.  The 
spindle  is  mounted  in  removable  babbitt  bearings  and  can 
be  instantly  started,  stopped  or  reversed  by  a  double  cone 
friction  operated  by  a  lever  in  front  of  the  head. 

The  side  carriage  spans  the  ways  of  the  bed.  It  clears  the 
chuck  and  can  be  moved  out  of  the  way  to  permit  the  use 
of  short  tools  in  the  flat  turret.      It  has  six  independent 


feeds  are  provided  for  both  the  cross  and  longitudinal  moft- 
ments  of  the  side  carriage  and  the  turrets.  A  gear  box  at 
.the  head  of  the  machine  furnishes  ten  speeds  from  10  to 
240  r.  p.  m.  Positive  stops  are  provided  for  the  longitudinal 
movements,  while  the  cross  movements  have  large  micrometer 
dials  with  observation  stops.  All  feeds  can  be  reversed  bf 
levers  in  the  apron. 

The  bed  is  heavy  and  strongly  braced  by  cross  girths,  with 
exceptionally  large  vees.  A  geared  oil  pump  furnishes  an 
ample  supply  of  coolant  with  the  machine  running  in  either 
direction.  The  oiling  piping  is  so  arranged  that  coolant  can 
be  fed  to  each  individual  tool.  A  plain,  tight  and  loose 
pulley  countershaft  is  furnished  with  this  machine,  but  where 
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finisliint,'  liotli  luw  and  ri.|»airc(l  t.r()»lRail  guides.  Where 
ihc  niai^nctic  diui  k  i.>  u.»ed  the  tjuide  ean  he  lined  up  on  tlie 
iliU(k  and  the  eurniu  Tor  the  magnet  .>uitihed  tin.  Ihis 
i.s  ahout  all  that   i>  luressarv  tor  >eeurin.i,'  the  work. 

With  nv  u  L:uide>  the  ttxil  jnark>  I'runi  planing  ean  he  re- 
moved quiekly  un  tlie  .-urfaif  grindrr  and  u'ui«les  worn  in 
.-e-rvice  may  he  re>urla(ed  readilv.  .\.>  a  giiieral  proposition 
a  eut  from  .001  in.  to  .OO.i  in.  may  In-  takiii  at  eaeh  pa>s  of 
the  whc-el.  .\s  this  eovers  the  entire  surlaee  of  tlie  guide, 
that  ma\  lie  -everal  iiu  ins  witle.  tlu'  rate  of  eutting  i.s  fairly 
rajjid.  W  nrn  guitle-  may  he  re-urfaeid  <|uieker  than  plan- 
ing under  ordinary  eunditi<in>.  lor  an  extra  worn  guide 
it  may  i>e  a<lvisalili  to  plane  lufore  grinding.  The  advan- 
tages of  guide  liar  grinding  are  a  reduction  in  tlie  tiiin'  re- 
»|uired  to  do  the  work,  the  superior  fini^lnd  .»urfaee  ohlained 
and  the  fad  th.it  onl\  tiiough  UHtal  i-  n-moved  to  true  up 
the  guide.  -.  .        ,  . 

I  his  mat  hine  i>  al>o  tinding  favor  for  <4rindiiig  tlu'  flat 
>urfan>  on  the  en<l>  of  main  and  >idi-  rod>  (  1'  ig.  4),  Woth  for 
new  iind  rijuiir  work,  lor  ni  w  work  the  various  hl(Kks,  straps 
and  wedges  that  shouhl  he  finislu'd  llu>h  with  lln'  >ides  can 
first  he  plaiu'd  fairly  elo>e  to  -i/r  and  thiii  a^^iinhled  in 
the  rod  and  all  irrouiid  at  one  time.       1  hi-  result-  in  all  the.-e 


Fig.   4 — Locomotive   Side    Rod    Being    Finished   on    a    Surface    Grinder 

parts  nu-inliering  properlv,  al>«»  on  aieouiU  ol  the  ease  ot 
measuring  the  ground  surfaces  the  thieknes.>«  of  the  rods  can 
be  matle  practically  to  drawing  si/.e.  tlui-  making  the  rods  as 
far  as  thickness  is  concerned  inlerchangiahle.  Worn  rcnls 
may  l>c  ground  on  tluir  sides  to  remove  diprcssions  caused  hy 
wear.  This  also  results  in  the  pro|)er  truing  up  of  the  nxl 
end.s  which  is  ai»  advantage  when  tUting  new  rod  hrasses. 
The  ends  of  side  rods  are  ground  for  the  |)uq»osc  of  remov- 
ing tlu-  roughnc<-  due  to  planing  or  milling  and  t»)  insure 
a  uniform  thickness  of  all  rods. 

A  number  of  nxl  keys  are  now  ground  on  their  llat  sur- 
faces. Where  the)  are  forgi-d  dose  to  the  required  tmish 
si/e  as  in  the  » ase  of  drop  forging.  the\  tan  he  ground  from 
the  rough  very  (juitkly.  When  performing  this  ojteration  it 
is  the  custtrtn  to  cover  the  entire  surface  of  the  magnetic 
chuck  with  these  parts.  In  placing  these  small  jKirts  on  the 
chuck  the  only  precaution  ne(i<sary  is  to  lot  ate  the  piece< 
.so  they  will  rest  against  eat  h  other  to  ]irevent  shifting  and 
to  keep  the  surface  of  tlu    thuik  clean. 

Washers  for  crank  pins  and  crosshead  pins  are  also  iinish- 
ed  on  the  surfatf  grinders.  In  this  event  the  washers  are 
cut  fn>m  hoiler  or  st  raji  sheet  steel  to  the  required  diameter 
and  the  holes  hored.  as  the  sides  are  ground  from  the  rough. 


it  is  not  necessary  to  turn  the  flat  sides.  Also  thitmer  sheet 
steel  may  U-  Usid  than  would  he  the  ta.se  if  the  washers 
were  to  he  turned  in  a  lathe. 

Some  of  the  surfaie  grinders  have  large  circuhir  magnetic 
chucks.  These  machines  may  he  used  lu  good  advantago 
tor  grinding  the  sides  ot  piston,  air  pump  and  piston  valve 
jiaikiiig  ring'^.  The  ground  siiles  are  sujurior  to  the  average 
work  done  on  a  lathe  or  horing  mill. 

.•\  large  numher  of  uses  ( an  he  t'ound  for  surface  grinders 
and  the  question  of  their  installation  is  well  worth  consider- 
ation. 1  hesi-  maihines  like  the  grinders  mentioned  atjove 
may  hi'  operated  hy  workmen  having  less  experience  than 
would  he  necissary  to  operate  otlur  machines  for  doing 
I  he  <ame  work. 

(.I\lk\l.    Iv'lsIl.lS    1  ktiM    t.klNDlNC; 

The  advantages  to  he  deprived  from  grinding  may  be 
summed  u|i  imtUr  the  grade  t»i"  the  work  performed  and 
ihe    acturac\. 

iiriule  of  \\  ork. —  Ihe  tini-h  [irtHluted  hy  grinding  is  uni- 
vt  rsally  conceded  to  Ir-  sujK'rior  to  that  j)r(jduced  by  other 
niethotls.  Tlu'  hearing  surfaces  are  more  accurate  and  any 
degree  of  smoothness  (an  he  obtained.  For  cylindrical  pieces 
sut  h  as  cross  head  pins,  kiuukle  pins,  valve  motion  pins, 
piston  r(Kls,  etc.,  the  hearing  t  an  he  made  of  one  diameter  for 
their  entire  length.  To  produie  a  similar  surface 
on  a  lathe  re(|uires  an  expert  who  will  generally 
take  a  greater  amount  of  time.  rn<)Uestionahly  this 
high  grade  of  luiish  is  desirable  for  locomotive 
work.  Where  ca.sehardened  parts  are  used  the  sur- 
fatts  tannot  be  made  at  titrate  uidess  they  be  ground. 
Internal  surfaces  sut  h  as  the  various  bearings  and  bushings 
may  aKo  be  tlnishetl  more  atcurately  than  by  other  methods, 
sut  h  as  reaming,  turning  and  lapping.  In  ( asehardening 
the  [)arts  are  bound  to  war])  antl  tlisttirt  to  a  (ertain  extent 
as  result  of  the  high  tkgree  ttf  heating  necessary  for  this 
operation.  Where  sut  h  |)arts  are  not  ground  the  [>ins  will 
will  naturally  have  a  poor  bearing  in  the  (ompanion  bear- 
ing, with  the  possibility  of  it  cutting  or  galling.  Whereas 
where  the  parts  are  grountl  the  surfaces  will  be  true,  making 
;i  gooil  bearing  fttr  the  entire  length  and  also  the  prof)er 
amount  of  i'la\-  mav  be  allowed  for  the  How  of  oil,  lost 
motion,  etc.  Soft  j>ins  antl  bushings  may  also  be  ground 
antl  obtain  the  same  degree  t>f  accuracy.  Bearings  of  this 
nature  will  naturally  wear  longer  and  what  is  more  import- 
ant rtdutf  ItH'omotive  detention. 

Atiuriuy.  .\  ground  t\lintlrital  surface  is  more  easily 
measured  than  a  turned  surface.  This  is  brought  about 
from  the  fact  that  where  a  grinrling  machine  is  set  to  grind 
straight  a  measurement  taken  at  any  i)oint  will  show  the  di- 
amt.ter  for  the  entire  length  of  the  piece.  In  other  words  it  is 
r.ot  necessary  to  measure  at  several  points  as  is  the  general 
prattin'  where  a  j)ie(t'  is  turned  and  then  fded  and  then 
llnislud  with  emery.  Tor  various  pins,  piston  rods,  etc.,  the 
micrometer  caliper  may  be  \i>('i\  very  quickly.  This  method 
of  measuring  has  the  advantage  as  compared  with  solid 
iraLTcs  or  mat  hinists'  calipers  that  the  first  measurement  shows 
the  c\at  t  amount  the  [liece  is  above  the  required  size  and  also 
how  nun  h  i-  to  be  removed. 


likKnKTTF.s  OK  l-ioMii.  IN"  (  .\N".M).\. — ^Tlie  Canadian 
Council  for  Scientific  and  Industrial  Research  intends  to 
manufacture  carl)oni/.e(l  lignite  brif|uettes.  A  j)lant  costing 
about  iSO.OOO  will  l»e  constructed  near  Kstevan,  Saskatche- 
wan. The  j>roposal  is  to  take  two  tons  of  poor  lignite  with 
about  M  y»er  cent  of  moisture  and  7,^00  R.t.u.  y)er  lb.,  and 
turn  them  into  one  ton  of  bric|uettes  containing  5  per  cent 
moisture-,  antl  having  a  t'uel  value  of  12,000  B.t.u.  Sulphite 
liquor,  the  waste  pnxluct  from  jmlp  mills,  will  he  u.sed  as  the 
binder:  it  is  smokeless  and  odctrless. — Iron  Af^r. 


CINCINNATI  ACMi:  FLAT  TLKKHT 

LATHK 

A  new  uiiivcT>al  llal  turret  lathe,  i  iiil>t)(l\  intr  main  jiotc- 
worthy  features  is  the  late>t  product  of  the  Aeiiie  Machine 
Tool  Company.  I  incinnati,  Ohio.  'Jliis  machine  is  well 
.^uited  to  handle  a  wide  ratine  of  work,  which  make>  it  j)ar- 
ticularly  well  achipted  for  use  in  railroad  shops.  The  lathe 
has  a  capacit}  lOr  liar  work  up  to  .> '  j  in.  in  diameter  and 
44  in.  loni,'  and  for  checkintj  w(jrk  up  to  a  diameter  of  17  in. 
It  is  e(|uipped  with  a  side  carriage  that  can  be  u."<d  ott 
either  bar  or  ihuckini,'  work,  thus  greatly  reducing  the  time 
on  operations  where  two  tools  can  he  used  simultaneously. 
All  control  levers  have  been  centrali/.ed  '■c)  that  they  are 
directly  in  front  of  the  operator.  Rigidity  and  perfect 
alincment  between  the  sjiindle  and  the  vees  arc  assured 
l)y  casting  the  head  .«olid  with  the  lied. 

The  machine  is  driven  through  a  14  in.  jAilley  running 
at  constant  speed.      Fhe  gean-d  head  give-  nine  .-peed-,  rang- 


-toj)>  for  the  longiiu<linal  movement  whieh  are  nadiiy  ac- 
cessible. The  s(|uare  turret  nioun ted  on  the  cross  slide  is 
positioned  by  a  lock  bolt  and  can  l»e  indexed  to  four  [XKsitions. 
The  cro>>  sliding  turret  revolvo  on  a  stem  of  large  di- 
ameter and  i>  automatically  lex  ked  in  iH»ition  by  a  tajier 
I)lunger.  working  in  bushings  .set  into  the  soli<l  ttirret  The 
turret  is  further  held  down  at  the  extreme  outer  edge  with 
circular  clamps.  I  he  cross  >lide  move>  on  a  narrow  dove- 
tail guide  which  has  a  taper  gib  to  compensate  for  wear. 
J  he  cross  speed  can  be  of>crated  in  l)oih  directions  by  hand 
or  by  jiower.  The  saddle  has  a  continuous  l»earing  for  its 
entire  length  on  the  vee-.  I'ower  rapi<l  trav(.r>e  i>  jirovided 
in  either  direction  for  the  turrets.  Twelve  longitudinal 
stops  are  jirovided  for  the  turrets,  one  independent  stop  for 
each  face  and  six  auxiliary-  stops  ojKTated  i)y  an  index  knob 
at  the  right  of  the  saddle  When  desired,  .i-  many  as  seven 
dilYerent  shcjulder  lengths  can  !>e  maihined.  To  pass  any 
of  the  1  2  loniiituflinal  stops  it  is  only  ncressarv  t(»  tuni  the 
index  knol>  half-wav  l>etween  an\   of  the  numlicrs.     Power 
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Cincinnati    Acme   Flat  Turret    Lathe 


ing  from  14  to  280  r.  p.  m.  .\  patinted  gear-shifting  device 
makes  it  possil)le  to  change  from  any  >|)eed  to  any  other  with 
one  continuous  movement  of  eitlur  of  the  two  si)eed  changing 
levers  located  on  the  head.  When  the  lever  has  reached  the 
point  where  the  gears  are  out  of  mesh  the  driving  ]iulley 
is  automatically  disengaged  from  the  friction  and  re-en- 
gaged after  the  gears  are  again  completely  in  mesh.  The 
spindle  is  mounted  in  removable  babbitt  Itearings  and  can 
l)e  in.«tantly  started,  stopped  f)r  R-versed  by  a  double  cone 
friction  operated  by  a  lever  in  front  of  the  head. 

The  side  carriage  S])ans  the  ways  of  th<^  bed.  It  clears  the 
chuck  and  can  be  moved  out  of  the  way  to  permit  the  use 
of    short   tools    in    the    flat    turret.      It    ha*    six    independent 


feeds  arenrovide<l  lor  imth  tlu  «  ro»  and  Ictngiludmal  move- 
ments of  the  <ide  carriaue  and  the-  turret^.  .\  gear  lx>x  at 
the  head  of  the  machine  furni>lie>  ten  >peefls  from  10  to 
240  r.  p.  m.  Positive  stops  are  provided  for  the  lonijitudinaJ 
movement>.  wiiile  the  cross  movements  have  large  micrometer 
dials  with  oli-enation  stop>.  .\11  fec-d-  can  l»e  rever:ejj  by 
levers  in  the  apron. 

The  bed  is  heavy  and  strongh  braced  by  i  ro-?,  girths,  wiA 
exceptionally  large  vee-.  A  geared  oil  pump  t'urni^hes  aa 
ample  sujipl)  of  cfiolant  with  the  machine  running  ui  either 
(lircc  tion.  Ihe  oilinc  pi])ing  is  .<o  arranged  that  coolant  can 
U'  fc-d  to  each  individual  ickjI.  A  plain,  tight  and  loose 
pulley  counter-haft  i^  furnished  with  this  machine,  hut  wherr 
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conditions  pennit,  the  driving  pulley  may  be  belted  direct 
to  the  lint-  shaft.  A  5  to  V/2  hp.  constant  speed  motor  is 
recommended  where  individual  drive  is  to  be  used. 


GOLD  INSIDE  CONNECTED  VAPOR 

VALVE 

In  the  application  of  the  vapor  heating  system  to  passenger 
cars  the  usual  practice  has  lieen  to  place  the  vapor  regulating 
valve  underneath  the  car.  To  overcome  the  objections  arising 
from  the  inaccessibility  of  this  location  and  the  extreme  ex- 
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Section  Through  the  Valve  Body 

posure  to  which  the  valve  is  subjected,  the  Gold  Car  Heating 
&  Lighting  Company  has  placed  on  the  market  an  inside 
connected  vapor  valve  which  is  designated  as  No.  1112. 

The  construction  and  operation  of  the  valve  is  simple  and 
may  readily  be  grasped  from  an  inspection  of  the  sectional 
view.  At  the  right  are  the  branch  pipe  and  radiator  admis- 
sion connections,  the  steam  passing  from  the  former  to  the 
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Gold  No.  1112  Inside  Connected  Vapor  Valve 

latter  through  the  diaphragm  controlled  admission  valve  H. 
The  operation  of  the  admission  valve  is  controlled  by  an 
expansion  diaphragm  of  a  design  which  provides  sufficient 
flexibility  to  obviate  the  necessity  of  the  use  of  an  adjusting 
screw  within  the  range  of  the  working  pressure  encountered  in 
passenger  train  heating  practice.  The  movement  of  the 
diaphragm  is  transmitted  to  the  valve  by  a  single  straight  stem 
which  is  normally  held  in  position  against  the  diaphragm  by 
the  coil  spring  G.  The  valve  is  thus  always  open  except 
when  closed  under  the  action  of  the  expansion  of  the  dia- 
phragm. The  sensitiveness  of  the  valve  is  not  impaired  by 
the  use  of  packing  on  the  stem. 


All  working  parts  of  the  valve  are  readily  accessible.  The 
diaphragm  chaml>er  is  closed  by  a  flat  cover  B,  held  in  place 
by  two  swing  bolts  T.  The  joint  between  the  cover  and  the 
casing  is  steam  tight  without  the  use  of  a  gasket.  By  re- 
moving this  cover  the  diaphragm  may  quickly  be  removed,  if 
necessary  while  the  system  is  in  operation,  to  accomplish 
which  it  is  only  necessary  to  turn  off  the  steam  temporarily. 
The  admission  valve  disk  slides  into  place  on  the  end  of  the 
main  stem,  and  may  be  removed  by  first  removing  the  plugs 
in  the  opix)site  sides  of  the  admission  valve  chamber. 

One  of  the  illustrations  shows  the  position  of  the  vapor 
valve  with  relation  to  the  rest  of  the  system.  With  the  valve 
inside  the  car,  in  order  that  the  temperature  in  the  diaphragm 
chamber  may  be  sensitive  to  outside  conditions,  a  ventilating 
drip  horn  is  used.  This  is  divided  into  two  parts  by  a  vertical 
diaphragm,  the  lower  end  of  which  extends  below  the  bottom 
of  the  horn,  placed  at  right  angles  to  the  longitudinal  center 


Location  of  the  No.  1112  Vapor  Valve  in  the  Heating  System 

line  of  the  car.  With  the  car  in  motion,  or  with  a  wind 
blowing,  a  draft  is  created  up  one  side  of  the  ventilating  horn 
and  down  the  other,  which  ventilates  the  diaphragm  chamber 
and  maintains  the  sensitiveness  of  the  operation  of  the  valve. 
On  the  basis  of  service  tests  it  is  claimed  that  the  valve  will 
maintain  practically  a  constant  temperature  at  the  return  of 
210  deg.  F.  On  the  other  hand,  with  the  radiators  turned  off, 
the  compactness  of  the  valve  case  and  the  directness  of  the 
operating  connection  between  the  valve  and  the  diaphragm 
insures  that  all  these  parts  will  be  sufficiently  warmed  by 
direct  conduction  to  prevent  freezing.  The  valve  complete 
with  the  ventilating  drip  horn  weighs  only  16  lb. 

SEAMLESS  HOLLOW  STAYBOLT  IRON 

The  use  of  hollow  staybolts  in  locomotive  fireboxes  has 
become  widespread  during  the  past  few  years.  This  is  due 
to  the  fact  that  the  federal  locomotive  inspection  rules  provide 
that  where  hollow  staybolts  are  installed  behind  brick  work 
or  grate  bearers,  the  removal  of  the  bricks  or  grates  each 
month  for  the  purpose  of  hammer  testing  such  bolts  will  not 
he  required.  Particular  interest  therefore  attaches  to  the 
announcement  that  seamless  hollow  staybolts  are  now  being 
manufactured  from  LHster  Special  iron  in  a  plant  recently 
erected  by  Joseph  T.  Ryerson  &  Son,  Chicago.  This  hollow 
iron  is  produced  from  the  solid  bar  and  it  can  be  furnished 
to  pass  all  railroad  or  other  standard  specifications  for  stay- 
bolt  iron  and  is  guaranteed  not  to  split  or  develop  leaks  in 
driving. 

It  has  been  the  aim  in  producing  this  hollow  staybolt  iron 
to  diverge  from  the  present  practice  in  this  country  of  making 
hollow  iron  from  welded  sections.  There  has  been  no  change 
in  the  process  of  manufacturing  the  Ulster  Special  iron  used 
in  these  bolts.  This  new  product  combines  the  reliability  of 
the  best  solid  staybolt  iron  with  the  advantages  of  the  hollow 
bolt. 
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The  War  Department,  through  the  department  of  military 
railways,  is  placing  orders  for  appro.ximately  40,000  freight 
cars  for  service  on  military  railwavs  in  France,  some  of  which 
may  be  loaned  to  French  government  railways  by  General 
Pershing. 

The  Federal  Labor  Bureau  at  Altoona,  Pa.,  has  calls 
constantly  for  large  numbers  of  artisans,  mechanics  and 
laborers.  The  last  list  received  from  the  Pennsylvania  Rail- 
road specifies  8,087  positions  which  need  to  be  filled  on  that 
road.  More  than  200  men  are  wanted  in  the  shops  in  that 
city,  and  350  laborers  on  track  work.  The  Cambria  Steel 
Company  is  looking  for  1,100  men,  mostly  laborers. 


and  then  hammer  hell  out  of  him  until  you  convert  him  into 
a  live  American  soldier.  This  is  the  way  you  can  help 
Pershing  and  the  boys  in   France.      (From  an   address  by 


Director   General   W.    G. 
shops  on  October  13.) 


McAdoo   at    Connell>ville    (Pa.) 


Make  Every  B.  O.  Locomotive  a  Live  One 

We  cannot  assume  that  there  will  be  an  early  cessation  of 
fighting.  We  are  not  going  to  stop  fighting  until  we  get 
this  thing  finished.  Pershing  needs  locomotives — why? 
Because  we  have  the  Germans  on  the  move  to  Berlin  and 
they  are  moving  so  fast  that  it  takes  American  locomotives 
to  keep  up  with  them.  Pershing  wants  locomotives  that  we 
need  for  the  railroads  of  the  United  States,  and  he  wants 
steel  rails  over  there  to  put  those  locomotives  on  so  he  can 
keep  up  with  the  Germans.  I  have  said  that  General  Pershing 
can  have  those  locomotives,  as  we  railroad  men  will  see  that 
he  gets  anything  he  needs  from  the  railroads  of  the  United 
States.  We  can  give  him  those  locomotives  only  if  you  make 
every  bad  order  locomotive  a  live  one  as  quickly  as  you  pos- 
sibly can  do  it.  I  want  you  to  work  all  the  harder  on  these 
dead  locomotives.  A  bad  order  locomotive  is  a  Prussian 
soldier,  and  I  want  you  to  jump  on  every  Prussian  soldier 
that  gets  into  the  shops,  mark  "Prussian"  on  him  in  chalk 


Revision  of   M.   C.   B.  Interchange  Rules   for   1918-19 

All  prices  shown  in  rules  98,  101,  107,  111  and  112  of  the 
M.  C.  B.  rules  became  effective  October  1,  1918,  according 
to  Supplement  A  to  Circular  No.  16,  referring  to  the  revised 
interchange  rules.  Revised  rules  104,  106  and  108  also  be- 
came effective  October  1,  1918.  However,  it  should  be 
understood  that  old  rules  58  and  95  governing  responsibility 
are  still  effective.  That  portion  of  rule  104  which  allows 
material  charge  for  missing  brake  beams,  and  that  portion 
of  rule  111  which  allows  charge  for  missing  airbrake  parts 
is  effective  November  1,  1918.  : 

Circular  No.  45,  which  provides  that  no  bill  shall  be 
made  for  certain  items  of  minor  repairs  to  railroad-owned 
cars,  has  been  modified  to  apply  only  to  cars  belonging  to 
roads  under  United  States  federal  control;  this  provision  also 
became  effective  October  1,  1918,  and  is  kno\^Tl  as  Article  III. 


More  Cars  and  Locomotives  Ordered 

It  is  reported  that  the  United  States  Railroad  Administra- 
tion has  ordered  600  locomotives  in  addition  to  the  1,415 
which  have  already  been  ordered.  It  is  expected  that  500  of 
these  will  be  built  by  the  American  Locomotive  Cwnpany 
and  100  by  Lima,  the  orders  being  distributed  as  follows: 
American  Locomotive  Cwnpany  150  eight-wheel  switchers, 
50  six-wheel  switchers,  150  light  Mikados,  50  heav\-  Mikados, 
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25  light  Santa  Fe  locomotives  and  75  Mallets  of  tlie  2-8-8-2 
type.  The  Lima  Locomotive  Corporation  is  to  have  100  light 
Mikados. 

It  is  also  reported  that  2,000  coal  cars  will  be  built  to  the 
designs  of  the  Norfolk  &  Western's  100-ton  type  cars  with 
six-wheel  trucks,  with  the  exception  of  certain  standards 
adopted  on  the  other  standard  freight  cars.  ITiese  will  be 
built  for  the  Virginian  in  order  to  enable  that  road  to  use 
cars  of  high  capacity  to  accommodate  the  requirements  of  that 
road.  But  few  of  these  cars  will  get  off  the  line  of  the  Vir- 
ginian. 
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PERSONAL  Mention 


MEETINGS  AND  CONVENTIONS 

ffew  York  Railroad  Club. — .\t  the  recent  monthly  meet- 
ing of  the  New  York  Railroad  Club,  D.  W.  Pye,  president 
of  the  Tuco  Products  Company,  Inc.,  was  elected  treasurer 
to  succeed  the  late  R.  M.  Dixon.  Roy  V.  Wright,  editor  of 
the  Railway  Mechanical  Engineer,  has  been  ap|x>inted  chair- 
man of  the  subjects  committee. 

Manufacturers  of  Chilled  Car  Wheels. — The  Association 
of  Manufacturers  of  Chilled  Car  Wheels  held  its  annual 
meeting  October  15  at  the  Waldorf-Astoria,  New  York.  The 
following  officers  were  elected  for  the  coming  year: 

President  and  treasurer,  George  W.  Lyndon;  vice-presi- 
dents, E.  F.  Carry,  president,  Haskell  &  Barker  Car  Com- 
pany, and  J.  A.  Kilpatrick,  president,  Albany  Car  Wheel 
Company;  secretary,  George  F.  Griffin,  president,  Griffin 
Wheel  Company;  consulting  engineer,  F.  K.  Vial,  chief 
engineer,  Griffin  Wheel  Company. 

Railway  Equipment  Manufacturers'  Association. — At  the 
annual  meeting  of  the  Railway  Equipment  Manufacturers' 
Association,  which  was  held  during  the  Traveling  Engineers' 
Convention,  $100  was  contributed  to  the  Railway  Regiments' 
Tobacco  Fund  and  $200  to  the  .\merican  Red  Cross.  The 
following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent, Gilbert  E.  Ryder,  Locomotive  Superheater  Company; 
vice-president,  C.  W.  Floyd  Coffin,  Franklin  Railway  Supply 
Company;  secretary,  D.  L.  Eubank,  Galena  Signal  Oil  Com- 
pany; treasurer,  B.  C.  Hooper,  American  Steel  Foundries; 
executive  committee  members  for  three  years,  C.  L.  Brown, 
Manning,  Maxwell  &  Moore;  Morris  Brewster,  United  States 
Metallic  Packing  Company,  and  F.  W.  Venton,  Crane  Com- 
pany. 

The  following  list  fii:  rs  names  of  secretaries,  dales  of  next  or  regular 
meetings  and  places  of  n:eeting  of  mechanical  associations : 

All    Fkakk   Association. — F.    M.    Ncllis,    Room    3014,    165    Broadway,    New 

York  City. 
Ahcxican     Railroad     \fASTER    Tinners',    <  oppersmiths'    and     Pipefitters' 

Association. — O.   E.   Sclilink,  485   W.    Fifth   St.,   Peru,  Ind. 
Amkhican    Railway    Master    Mechanics'   Association. — V.    R.    Hawthorne, 

746  'Transportation    P.ldg.,   Chicago. 
Ahrican    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher,    Belt 

Rai'way,  Chicaco. 
Amkkican    Society   for   Testinc.   Materials. — C.     L.     Warwick,    University 

of  Pennsylvania,   Philadelphia,   Pa. 
American    Society   of    Mechanical    Engineers. — Calvin    VV.    Rice.     29     W. 

Thirty-ninth   St..  New   York. 
AaociATioN   OF    Railway   Electrical    Eniuneers. — Joseph     A.    Andreucetti, 

C.  &  N.  W.,  Room  411.  C.  &  X.  \V.   Station,  Chicago. 
Cab  Foremen's   Association    of   Ciiicaco. — .\aron    Kline.   841    Lawlor   Ave., 

Chicago.      Meetings  second   Monday   in   month,   except  June,  July  and 

AucMst,  Hotel   Morrison.   Chicago. 
Chiif    Interchange    Car    Inspectors'   and   Car    Foremen's   -Association. — 

W.   R.   McMunn,   New   York  Central.  Albany,   N.   Y. 
l«m!«ATioNAL  Railroad  Mastkr   Rlvcksmiths'  Association. — .\.  L.  Wood- 
worth.  C.   H.  &   D..  r.ima.  Ohio. 
Ihteinatioval  Railway  Fuel  -Vssociation. — J.   G.  Crawford,   542  VV.  Jack- 
son   Blvd..   Chicago. 
Ivtrnational   Railway   General  Foremen's  Association. — William     Hall, 

1061   W.  Wabasha  Ave.,  Winona,   Minn. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95     Liberty    St., 

New  York. 
Master  Car  Builders'  Association. — V.  R.  Hawthorne,  746  Transportation 

Bldg.,  Chic.-:go 
Master  Car  and  Locomotive    Painters'  Association  of  U.   S.   and  Canada.' 

— A.   P.   Dane,   B.  &  M.,   Reading.  Mas<. 
Mucara   Frontier  Ob   Men's  Association. — George  A.  J.   Hochgrebe,   623 

Brj.<!bane     Bldg.,     Buffalo.    N.    Y.       Meeting.*,    third    Wednesday     in 

month,   btatler   Hotel,   Buffalo,  N.   Y. 
Sailway    Storekeepers'   Association. — J.    P.    Murphy,   Box   C,   CoUinwood, 

Ohio. 
TaAVsiiNC    Engineers'    -Association. — W.   O.  Thompson,  N.   Y.   C.   R-   R., 

Cltveland,  Ohio. 


FEDERAL   ADMINISTRATION   APPOINTMENTS 

WiLLLWi  W.  Morris,  formerly  of  the  purchasing  depart- 
ment of  the  Pennsylvania,  at  Philadelphia,  has  been  ap- 
pointed secretary  of  the  Central  Advisory  Purchasing  Com- 
mittee, with  office  at  Washington,  D.  C. 

Thomas  E.  Paradise,  whose  appointment  as  mechanical 
assistant  on  the  staff  of  the  Central  Western  regional  direc- 
tor, with  headquarters  at  Chicago,  was  announced  in  the 
October  Railway  Mechanical  Engineer,  was  born  at  Peoria, 
111.,  on  November  22,  1880.  Mr.  Paradise  entered  railway 
service  on  October  2,  1897,  as  a  machinist  apprentice  with 
the  Chicago,  Burlington  &  Quincy  at  Hannibal,  Mo.  Five 
years  later  he  enlisted  in  the  United  States  navy  as  a  second- 
class  machinist,  in  which  capacity  he  served  four  years.  At 
the  expiration  of  his  enlistment  he  returned  to  Hannibal  and 
entered  the  service  of  the  Chicago,  Burlington  &  Quincy  as 
a  machinist.  In  1912,  he  was  promoted  to  roundhouse  fore- 
man at  LaCrosse,  Wis.,  and  in  1916,  he  became  master 
mechanic  at  Centerville,  Iowa.  The  following  year  he  was 
transferred  to  Hannibal  in  the  same  capacity,  where  he  re- 
mained until  his  appointment  as  mentioned  above. 

F.  S.  Wilcoxen,  special  representative  of  the  Perolin 
Railway  Service  Company  at  Chicago,  has  been  appointed 
assistant  fuel  supervisor  of  the  Northwestern  region  of  the 
Railroad  Administration,  with  headquarters  at  Portland,  Ore. 
Mr.  Wilcoxen's  biography  and  picture  were  published  in  the 
Railway  Mechanical  Engineer  for  January,  1918,  on  page  71. 

GENERAL 

W.  J.  BoHAN,  mechanical  engineer  of  the  Northern  Pacific, 
has  been  appointed  assistant  mechanical  superintendent,  with 
headquarters  at  St.  Paul,  Minn. 

B.  J.  Farr,  master  mechanic  of  the  Grand  Trunk  (Western 
Lines),  at  Battle  Creek,  Mich.,  has  been  appointed  superin- 
tendent of  motive  power  and  car  department  of  the  Western 
Lines,  with  headquarters  at  Detroit,  Mich.,  succeeding  W.  H. 
Sample,  who  has  gone  to  the  Grand  Trunk  in  Canada. 

T.  A.  Foque,  general  mechanical  superintendent  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie,  has  had  his  juris- 
diction extended  to  include  the  Duluth,  South  Shore  &  At- 
lantic and  the  Mineral  Range,  with  headquarters  at  Minne- 
apolis, Minn. 

J.  F.  Graham,  superintendent  of  motive  power  of  the 
Oregon-Washington  Railroad  &  Navigation  Company,  with 
office  at  Portland,  Ore.,  has  had  his  jurisdiction  extended 
over  the  Southern  Pacific  north  of  Ashland,  and  the  Pacific 
Coast  Railroad. 

H.  F.  Greenwood,  superintendent  of  shops  of  the  Nor- 
folk &  W^estern,  with  office  at  Roanoke,  Va.,  has  had  his 
jurisdiction  extended  to  include  all  departments  at  East 
Roanoke  shops. 

G.  O.  Haimmond,  general  mechanical  superintendent  of 
the  New  York,  New  Haven  &  Hartford,  with  offices  at  New 
Haven,  Conn.,  has  resigned,  effective  November  1. 

R.  E.  Jones  has  been  appointed  fuel  and  oil  supervisor 
of  the  Duluth  &  Iron  Range  and  the  Duluth,  Missabe  & 
Northern. 

A.  Ke-arney,  assistant  superintendent  motive  power  of 
the  Norfolk  &  Western  at  Roanoke,  Va.,  has  been  appointed 
superintendent  motive  power,  with  office  at  Roanoke,  succeed- 
ing W.  H.  Lewis,  retired. 
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E.  R.  Manor,  chief  electrician  of  the  Northern  Pacific, 
at  St.  Paul,  Minn.,  is  now  assistant  engineer  of  tests. 

A.  J.  Merriwether,  road  foreman  of  engines  of  the 
Mobile  &  Ohio  and  the  Southern  Railroad  in  Mississippi,  has 
been  appointed  fuel  supervisor,  with  office  at  Jackson,  Tenn. 

W.  L.  Robinson  has  been  appointed  supervisor  of  fuel 
consumption  on  the  Baltimore  &  Ohio  Western  Lines,  the 
Dayton  &  Union  Railroad,  and  the  Dayton  Union  Railroad, 
with  headquarters  at  Cincinnati,  Ohio. 

Silas  Zwight,  general  master  mechanic  of  the  Northern 
Pacific,  has  been  appointed  assistant  mechanical  superin- 
tendent, with  headquarters  at  St.  Paul,  Minn. 

MASTER    MECHANICS    AND    ROAD     FOREMEN 
OF    ENGINES 

J.  J.  Barry,  master  mechanic  of  the  Norfolk  &  Western 
at  Portsmouth,  Ohio,  has  been  appointed  general  master  me- 
chanic, with  office  at  Roanoke,  Va.  He  will  have  jurisdiction 
over  all  shops  and  motive  power  department  employees  other 
than  at  East  Roanoke  shops. 

G.  W.  CuNDiTF  has  been  appointed  road  foreman  of  en- 
gines of  the  Mobile  &  Ohio  and  the  Southern  Railroad  in 
Mississippi,  with  headquarters  at  Jackson,  Tenn.,  succeeding 
A.  J.  Merriwether,  transferred  to  other  duties. 

C.  Gribbon  has  been  appointed  division  master  mechanic 
of  the  Canadian  Pacific,  London  division,  with  office  at 
London,  Ont.,  in  place  of  A.  Maynes,  transferred. 

BUrry  Modaff  has  been  appointed  division  master  me- 
chanic of  the  Chicago,  Burlington  &  Quincy,  at  Hannibal, 
Mo.,  succeeding  Thomas  E.  Paradise,  promoted. 

W.  Walton  has  been  appointed  division  master  mechanic 
of  the  Canadian  Pacific  Eastern  Lines,  at  Famham,  Que., 
succeeding  W.  Wells,  transferred. 

James  D.  Young  has  been  appointed  road  foreman  of 
engines  on  the  Lehigh  &  Susquehanna  division  of  the  Cen- 
tral of  New  Jersey,  with  office  at  Ashley,  Pa. 

CAR  DEPARTMENT 

J.  Brooks  has  been  appointed  assistant  master  car  builder 
of  the  Grand  Trunk,  at  the  London,  Ont.,  shops. 

I.  N.  Clark  has  been  appointed  master  car  builder  on  the 
Ontario  lines  of  the  Grand  Trunk,  with  headquarters  at 
London,  Ont.,  succeeding  T.  A.  Treleaven,  retired. 

W.  F.  Paulus  has  been  made  steel  car  foreman  of  the  Erie 
at  Kent,  Ohio,  succeeding  L  M.  Lower,  transferred. 

W.  A.  Pitt  has  been  appointed  assistant  master  car  builder 
at  the  Montreal,  Que.,  shops  of  the  Grand  Trunk. 

SHOP  AND  ENGINEHOUSE 

W.  A.  Black  has  been  appointed  locomotive  foreman  of 
the  Canadian  Pacific  at  Famham,  Que.,  succeeding  D.  W. 
Watson,  transferred. 

PURCHASING   AND   STOREKEEPING 

J.  H.  Clemmitt  has  been  appointed  purchasing  agent  of 
the  Norfolk  &  Western,  with  office  at  Roanoke,  Va.,  suc- 
ceeding E.  T.  Burnett.  Mr.  Clemmitt  was  bom  November 
20,  1881,  in  Richmond,  Va.  He  was  educated  in  the  public 
schools  and  entered  the  service  of  the  Norfolk  &  Westem  in 
November,  1896,  filling  various  positions  in  the  office  of  the 
purchasing  agent.  His  entire  railroad  and  business  exp>eri- 
ence  has  been  with  the  Norfolk  &  Western.  On  December  1 , 
1913,  he  was  appointed  chief  clerk,  which  position  he  held 
until  his  recent  appointment  as  purchasing  agent. 

W.  L.  Ector,  division  storekeeper  of  the  Central  of 
Georgia,  with  office  at  Cedartown,  Ga.,  has  been  appointed 
division  storekeeper  at  Columbus,  succeeding  R.  L.  Geeslin. 


C.  S.  Filler  has  been  appointed  stortkeei)er  of  the  Balti- 
more &  Ohio  Railroad,  Eastern  Lines,  with  office  at  Keyser, 
W.  Va.,  succeeding  E.  A.  Workman,  transferred. 

T.  C.  Hopkins,  assistant  storekeeper  of  the  Baltimore  & 
Ohio,  Eastern  Lines,  at  Glen  wood.  Pa.,  has  been  appointed 
storekeeper  with  the  same  headquarters,  succeeding  T.  H. 
Barker,  assigned  to  other  duties. 

W.  A.  Linn,  purchasing  agent  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Chicago,  has  had  his  juris- 
diction extended  over  the  Escanaba  &  Lake  Superior  and 
the  Ontonagon  Railroad,  with  the  same  headquarters. 

E.  T.  Stone,  purchasing  agent  of  the  Minneapolis,  St 
Paul  &  Sault  Ste.  Marie,  with  office  at  Minneapolis,  Minn., 
has  had  the  Lake  Superior  Terminal  &  Transfer  Railroad 
included  in  his  jurisdiction. 

G.  P.  Ward  has  Ijeen  appointed  division  storekeeper  of 
the  Central  of  Georgia  at  Cedartown,  Ga.,  succeeding 
W.  L.  Ector. 

O.  H.  Wood,  assistant  purchasing  agent  of  the  Great 
Northern,  at  Seattle,  Wash.,  has  been  appointed  purchasing 
agent  of  the  Pacific  Coast  Railroad,  with  the  same  head- 
quarters, succeeding  G.  W.  Saul. 


OBITUARY 

Robert  A.  Billingham,  for  the  last  two  years  mechanical 
superintendent  of  the  Tennessee  Central  with  office  at  Nash- 
ville, Tenn.,  died  on  September  29  at  Schenectady,  N.  Y. 

Hiram  W.  Belnap,  manager  of  the  safety  section  of  the 
division  of  operation,  L^nited  States  Railroad  Administration, 
and  formerly  for  seven  years  chief  of  the  Bureau  of  Safety 

of  the  Interstate  Com- 
^ ,.  merce     Commission, 

died  at  his  home  ^\ 
Washington  on  Octo- 
ber 12,  of  pneumonia, 
following  an  attack  of 
the  Spanish  influenza. 
Mr.  Belnap  was  51 
years  of  age  and  had 
been  connected  with 
the  Interstate  Com- 
merce Commission  for 
15  years.  For  eight 
years  he  was  an  in- 
spector of  safety  appli- 
ances for  the  COTnmis- 
sion  and  in  1911  he 
was  made  chief  in- 
spector of  safety  appli- 
ances, his  title  having 
been  changed  later  to 
chief  of  the  Bureau  of  Safety.  Previous  to  his  connection 
with  the  commission  he  had  ?  4  years  of  experience  in  various 
capacities  in  practical  railroad  service  in  train  operation. 
He  was  appointed  manager  of  the  safety  section  under  the 
Railroad  Administration  last  February  and  for  a  time  con- 
tinued to  exercise  his  usual  f^inctions  with  the  Interstate 
Commerce  Commission,  but  on  July  1  he  resigned  his  office 
with  the  commission  to  devote  his  entire  time  to  the  new 
work,  in  which  he  has  been  engaged  in  supervising  and 
organizing  the  safety  departments  of  the  railroads  in  accord- 
ance with  a  uniform  plan  designed  to  provide,  centralized 
supervision,  not  only  to  insure  proper  practices,  but  in  order 
that  each  railroad  might  promptly  secure  the  advantage,  of 
experience  which  other  roads  have  had  in  safety  work. 

Roy  B.  Smith,  assistant  electrical  engineer,  Pennsylvania 
Lines  West,  at  Columbus,  Ohio,  died  on  October  19.    .., 
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Oscar  F.  Ostby,  railway  supplies,  has  moved  his  office 
frran  2736  Grand  Central  Terminal,  New  York,  to  Room 
1044  in  the  same  building. 

M.  M.  Auerbach,  assistant  secretary  and  assistant  treas- 
urer of  the  National  Railway  Devices  Company  Qf  Chicago, 
died  at  his  home  in  that  city  on  October  9. 

S.  W.  Baker  has  been  appointed  manager  of  the  extra 
work  department  of  the  Lima  Locomotive  Works,  Inc.,  and 
M.  K.  Tate  has  been  appointed  manager  of  the  service 
department. 

C.  D.  Norton,  sales  engineer  for  the  Page  Steel  &  Wire 
Company,  New  York,  has  resigned  that  position  to  become 
a  captain  in  the  General  Engineer  Depot,  U.  S.  A.,  at 
Washington. 

H.  G.  Elfborg,  consulting  engineer  and  director  of  the 
Ajax  Forge  Company,  has  severed  his  connection  with  that 
concern.  Mr.  Elfborg  was  connected  with  that  company  for 
the  past  23  years. 

The  Pacific  Car  &  Foundry  Company  is  having  plans 
prepared  for  a  one-stor}-  plate  shop,  100  ft.  by  340  ft.,  to  be 
constructed  on  East  Fifty-fifth  street,  Portland,  Ore.  The 
building  will  cost  about  $30,000. 

Garland  P.  Robinson,  who  has  been  assistant  chief  in- 
spector of  locomotive  boilers  for  the  Interstate  Commerce 
Commission  since  March,  1911,  resigned  that  office  to  take 
a  place  with  the  American  Locomotive  Company. 

Frank  W.  Furry,  president  of  the  Ohio  Injector  Company, 
died  at  his  home  in  Chicago  on  October  23,  after  a  short 
illness,  at  the  age  of  60  years.    Mr.  Furry  was  born  at  Wads- 
worth,   Ohio,   on   Feb- 
ruary 25,  1858.     From 
1884   to   1893    he   was 
connected      with      the 
Ferdinand     Shumacher 
Milling  Company,  now 
the  Quaker  Oats  Com- 
pany, and  was  then  un- 
til April,  1894,  in  rail- 
way service,  having 
been   employed   on   the 
Atlantic  &  Great  West- 
em  as  a  telegraph  oper- 
ator at  Sherman,  Ohio, 
and  on  the  New  York, 
Pennsylvania    &   Ohio 
as  telegraph  operator  at 
Akron,  Ohio,  and  later 
as    city    agent    of    the 
Valley    Railway.      Mr. 
Furry   moved   to   Chi- 
cago in  April,  1894,  when  he  organized  the  Ohio  Injector 
Cwnpany  of  Illinois,  with  which  company  he  had  since  been 
actively  engaged  and  was  its  president  at  the  time  of  his 
death. 

M.  F.  Covert,  assistant  master  car  builder  of  Swift  &  Co., 
Chicago,  has  Ijeen  appointed  sales  manager  of  the  Chicago 
and  northwest,  territory  of  the  Standard  Car  Construction 
Company,  with  office  in  the  Peoples  Gas  building,  at  Chicago. 

F.  O.  Bunnell,  chief  engineer  of  the  Southern  Wheel  Com- 
pany, St.  Louis,  Mo.,  and  formerly  engineer  of  tests  on  the 
Chicago,  Rock  Island  &  Pacific,  has  been  elected  vice-presi- 
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dent  of  the  Southern  Wheel  Company,  with  headquarters  at 
St.  Louis. 

The  Locomotive  Pulverized  Fuel  Company,  New  York^ 
has  received  an  order  from  Morris  &  Company,  packers,  for 
the  installation  of  complete  apparatus  for  pulverizing,  dis- 
tributing and  burning  powdered  coal  in  the  company's  plant 
at  Oklahoma  City,  Okla. 

J.  M.  Hopkins,  chairman  of  the  board  of  the  Camel  C<Mn- 
pany,  Chicago,  has  been  appointed  a  member  of  the  priorities 
committee  of  the  War  Industries  Board.  Mr.  Hopkins  will 
handle  export  matters  except  those  for  Japan  and  for  the 
allied  governments  having  war  missions. 

M.    V,    Bailliere,    formerly   mechanical    engineer   of   the 
New  York  Central  lines  west  of  Buffalo,  with  headquarters 
at  Cleveland,  Ohio,  has  become  associated  with  the  Roberts 
&    Schaefer    Company, 
at  Chicago,  as  contract- 
ing   engineer,    succeed- 
ing Clyde  C.  Ross,  who 
has   been   promoted    to 
contracting  manager.  In 
his   new   position,   Mr. 
Bailliere    will    be    en- 
gaged in  the  designing, 
contracting    and    erec- 
tion of  locomotive  coal- 
ing plants,  "R  and  S" 
gravity  sand  plants  and 
cinder  handling  plants. 
He    is    a    graduate    of 
the     mechanical     engi- 
neering school  of  Cor- 
nell University.     After 
completing  his  work  at 
Cornell  he  went  to  the 
Helena    Power    Trans- 
mission Company  at  Butte,  Mont.,   where  he  remained   for 
approximately  a  year  and  a  half,  following  which  he  entered 
the  service  of  the  New  York  Central  as  a  draftsman  in  the 
engineering  department   at   Cleveland,   Ohio.      Subsequently 
he  became  assistant  engineer  and  mechanical  engineer,  resign- 
ing from  the  latter  position  to  go  to  the  Roberts  &  Schaefer 
Company,  as  mentioned  above. 

The  T.  H.  SvTnington  Company,  Rochester,  N.  Y.,  has 
closed  its  Chicago  and  Baltimore  offices  for  the  period  of 
the  war.  All  inquiries  and  correspondence  from  the  Chicago 
territory  will  be  handled  by  the  Rochester  office  and  from 
the  Baltimore  territory  by  the  New  York  office. 

Lloyd  H.  Atkinson  has  resigned  as  vice-president  of  the 
Air  Reduction  Sales  Company,  Inc.,  120  Broadway,  New 
York.  Mr.  Atkinson  has  been  in  poor  health  for  some  time, 
as  a  result  of  overwork,  and  will  take  an  extended  vacation 
before  engaging  in  one  of  the  war  service  activities. 

A.  M.  Brown,  assistant  manager  of  the  compressor  sales 
division  of  the  Chicago  Pneumatic  Tool  Company  at  New 
York,  has  been  appointed  district  manager  of  sales,  with 
office  at  Philadelphia,  Pa.,  succeeding  G.  A.  Barden,  who 
will  remain  in  Philadelphia  as  sales  representative  for  the 
company. 

Paul  G.  Cheatham,  sales  representative  of  the  Baldwin 
Locomotive  Works  and  the  Standard  Steel  Works  at  St. 
Louis,  Mo.,  has  been  transferred  to  the  Chicago  office,  suc- 
ceeding A.  S.  Goble,  now  southwestern  district  representative, 
with  headquarters  at  St.  Louis,  Mo.  Mr.  Cheatham's  trans- 
fer was  effective  October  1. 

The  Chicago  Railway  Supplies  Liberty  Loan  Com- 
mittee, of  which   Charles  K.   Knickerbocker,  vice-president 
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of  the  Griffin  Wheel  Company,  was  chairman,  secured  sub- 
scriptions from  railway  supply  companies  amounting  to 
$6,875,000,  which  was  greatly  in  excess  of  the  quota  of 
$5,270,000  assigned  to  the  committee. 

Frank  H.  Brown  has  been  appointed  sales  manager  of  the 
Sherritt  &  Stoer  Company,  Inc.,  Philadelphia,  Pa.,  and 
assumed  his  new  duties  October  7.  Mr.  Brown  was  one  of 
the  founders  of  the  Brown  &  Zortman  Machinery  Company, 
Pittsburgh,  Pa.,  and  has  been  associated  more  recently  with 
the  Davis  Machine  Tool  Company  of  Rochester,  N.  Y. 

H.  E.  Chilcoat,  who  was  recently  made  manager  of  the 
Clark  Car  Company,  manufacturers  of  the  Clark  extension 
side  dump  car,  was  bom  in  Orbisonia,  Pa.,  and  received  his 

early  education  in  the 
public  schools  at  that 
place.  In  1900  he  went 
to  the  Pittsburgh  dis- 
trict, entering  the  em- 
ploy of  the  Pennsyl- 
vania Railroad  as  ma- 
chinist helper  and 
served  successively  as 
work  inspector,  gang 
foreman  and  foreman 
of  the  air  brake  depart- 
ment until  1906,  when 
he  left  the  railroad  com- 
pany to  enter  the  serv- 
ice of  the  Westinghouse 
Air  Brake  Company 
as  traveling  inspector. 
Shortly  after  joining  the 
Westinghouse  organiza- 
tion he  was  assigned  to 
the  Southeastern  district  with  headquarters  at  Richmond,  Va. 
In  1910,  he  was  transferred  to  the  Pittsburgh  district  office 
as  representative,  looking  after  the  commercial  interests  of 
the  company  in  the  district  served  by  that  office  until  August, 
when  he  resigned  to  take  up  the  duties  of  his  present  posi- 
tion, with  headquarters  at  Pittsburgh,  Pa. 

Lauren  J.  Drake,  president  of  the  Standard  Oil  Company 
of  Indiana,  died  at  his  home  in  Chicago  on  October  10. 
Mr.  Drake  was  bom  at  Buffalo,  N.  Y.,  on  Januar>'  29,  1846. 
For  years  he  was  a  director  of  the  Standard  Oil  Company  of 
New  Jersey,  vice-president  and  director  of  the  Galena  Signal 
Oil   Company  and  active  in  other  Standard  oil  properties. 

John  R.  Edmonds,  traveling  representative  of  the  Schroeder 
Headlight  &  Generator  Company,  Evansville,  Ind.,  has  en- 
tered the  Engineers  (Ry.),  U.  S.  Army,  at  Ft.  Benjamin 
Harrison,  Indianapolis,  Ind.  Mr.  Edmonds  is  attached  to 
an  operating  railway  regiment  which  is  being  organized  to 
assist  in  the  operation  of  the  U.  S.  Military  Railways  in 
France. 

A.  G.  Lapierre,  until  recently  assistant  in  the  North- 
western regional  director's  office,  has  been  appointed  traffic 
manager  of  the  Chicago  Pneumatic  Tool  Company,  with 
headquarters  at  Chicago,  succeeding  E.  H.  Greene,  resigned. 
F.  O.  Southbrook,  efficiency  man  with  Joseph  T.  Ryerson  & 
Sons,  Chicago,  has  been  appointed  manager  of  the  order  and 
production  dei>artment  of  the  same  company,  with  head- 
quarters at  Chicago. 

At  a  meeting  of  directors  of  the  Safety  Car  Heating  & 
Lighting  Company,  the  vacancy  caused  by  the  death  of 
Robert  M.  Dixon,  president  of  the  ccanpany,  was  not  filled, 
but  W.  L.  Conwell,  vice-president,  was  appointed  executive 
officer  of  the  company  with  full  powers  of  the  president.  At 
a  meeting  of  directors  of  the  Pintsch  Compressing  Company, 
J.  A.  Dixon,  vice-president,  was  appointed  executive  officer 
with  full  powers  of  the  president. 


Charles  E.  Goodnow,  formerly  assistant  sales  manager  of 
the  electrical  and  special  wire  department  of  the  American 
Steel  &  Wire  CcMnpany,  and  more  recently  idoitified  with 
building  constmction  work  in  Washington  and  Brooklyn  for 
the  army  and  navy,  is  now  with  the  Page  Steel  &  Wire  C«n- 
pany,  30  Church  street,  New  York.  Mr.  Goodnow's  efforts 
will  be  devoted  to  sales  and  service  work  for  Armco  iron, 
welding  rods  and  "Copj)erclad"  electrical  wire. 

The  Walter  A.  Zelnicker  Supply  Company,  St.  Louis, 
Mo.,  announces  the  appointment  of  R.  H.  Wilson  as  assistant 
to  the  president,  with  office  at  St.  Louis.  Mr.  WiIs<Mi,  whc^ 
has  been  with  the  company  for  years,  latterly  as  Houston, 
Texas,  representative,  is  succeeded  there  by  E.  O.  Griffin, 
formerly  storekeeper  and  assistant  general  manager  of  the 
International  &:  Great  Northern  and  more  recently  assistant 
to  the  president  of  the  St.  Louis  Southwestern  in  charge  of 
purchases. 

W.  W.  Coleman,  president  of  the  Bucyrus  Company,  South 
Milwaukee,  Wis.,  and  T.  H.  Symington,  pwesident  of  the 
T.  H.  S}Tnington  Company,  Rochester,  N.  Y.,  have  both 
been  appointed  special  representatives  to  the  chief  of  ord- 
nance, with  office  at  Washington.  Mr.  Coleman  will  be  in 
charge  of  all  matters  relative  to  the  production  of  cannon, 
carriages  and  their  equipment,  appurtenances  and  accessories. 
Mr.  Symington  will  have  charge  of  artillery-  ammuniticxi,. 
metal  components. 

The  Chicago  Pneumatic  Tool  Company  is  contemplating 
the  construction  of  a  reinforced  concrete  plant  in  Detroit, 
Mich.,  which  will  be  five  stories  in  height,  with  a  finished 
basement,  and  will  cost  between  $200,000  and  $250,000. 
The  structure  will  be  180  ft.  by  60  ft.  The  CMnpany  alscK 
will  build  a  45  ft.  by  150  ft.  extension  to  the  erecting  depart- 
ment at  its  No.  2  plant  at  Franklin,  Pa.  The  building  will 
be  of  brick  and  steel  construction,  and  will  cost  about 
$30,000.     Bids  are  now  being  received  on  these  buildings. 

Lieut. -Col.  Robert  Patterson  Lament,  president  of  the 
.\merican  Steel  Foundries,  who  has  been  assistant  chief  in 
the  procurement  division  of  the  ordnance  department  of  the 

army,  has  been  pro- 
moted to  succeed  Brig.- 
Gen.  Samuel  McRob- 
erts  as  division  chief 
of  ordnance,  with  head- 
quarters at  WashingtcMi,^ 
D.  C.  His  military 
rank,  however,  cchi- 
tinues  the  same.  Col. 
Lamont  was  bom  at 
Detroit,  Mich.,  on  De- 
cember 1,  1867,  and 
graduated  from  the 
University  of  Michigan 
in  1891.  After  leaving 
collie  he  was  engaged 
as  engineer  of  con- 
struction at  the  World's 
Columbian  Expositi(» 
in  Chicago,  and  frOTrv 
1892  to  1897,  was  sec- 
retary and  engineer  of  the  contracting  firm,  Shailer  & 
Schinglau.  He  then  became  connected  with  the  Simplex 
Railway  Appliance  Cwnjxiny  as  first  vice-president.  In 
1905.  he  was  elected  first  vice-president  of  the  American 
Steel  Foundries,  and  was  elected  president  in  1911. 

Phillips  Wesley  has  been  appointed  manager  in  charge  of 
the  oxyhydrogen  plant  and  sales  office  of  the  International 
Oxygen  Ccmipany  at  Pittsburgh,  Pa.  The  company  an- 
nounces also  that  Jack  Heller,  long  with  L.  Heller  &  Sons^ 
has  joined  its  New  York  sales  force,  succeedii^  Mr.  Baraitz. 


Lleut.-Col.   R.  P.  Lamont 
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George  Quelch,  one  of  the  staff  engineers  of  the  International 
Oxygen  Company,  115  Broadway,  New  York,  sailed  recently 
for  England  to  supervise  the  installation  of  a  480-cell  plant 
of  unit  oxyhydrogen  generators  for  the  British  admiralty. 

John  P.  Hopkins,  chairman  of  the  board  of  directors 
of  the  Independent  Pneumatic  Tool  Company,  and  former 
mayor  of  Chicago,  died  in  that  city  on  Sunday,  October  13. 
He  was  ill  only  a  few  days  and  death  was  attributed  to  a 
weak  heart  superinduced  by  an  attack  of  Spanish  influenza. 
Mr.  Hopkins  was  born  in  Buffalo,  New  York,  in  1858. 
He  moved  to  Chicago  in  1880  and  accepted  a  position  with 
the  Pullman  Palace  Car  Company  as  a  machinist.  Later 
he  went  into  business  for  himself  as  a  partner  in  the  firm 
of  Secord  &  Hopkins,  general  merchandise,  at  Pullman,  111. 
This  venture  proved  successful  and  was  the  foundation  for 
a  large  fortune.  Mr.  Hopkins  was  a  national  figure  in 
politics.  He  served  the  unexpired  term  of  Carter  H.  Harri- 
son, Sr.,  as  mayor  of  Chicago  in  1893-94,  and  was  several 
times  chairman  of  the  Democratic  National  Committee. 
Since  the  beginning  of  the  war  he  has  served  as  secretary 
of  the  Illinois  Council  of  Defense.  In  1905  he  became  in- 
terested in  the  Independent  Pneumatic  Tool  Company  and 
was  the  largest  stockholder.  He  was  one  of  the  original 
organizers  of  this  company  and  was  chairman  of  the  board 
of  directors  at  the  time  of  his  death. 

Robert  M.  Dixon,  president  of  the  Safety  Car  Heating  & 
Lighting  Company,  and  of  the  Pintsch  Compressing  Com- 
pany, New  York,  died  at  his  home  in  Ea.st  Orange,  N.  J., 
October  16,  of  heart 
disease.  Mr.  Dixon  had 
been  associated  with 
the  Safety  Car  Heating 
&  Lighting  Company 
or  one  of  its  predeces- 
sors since  1883.  He 
was  bom  September  19, 
1860,  at  East  Orange, 
N.  J.,  in  the  house 
where  he  lived  at  the 
time  of  his  death.  He 
was  educated  in  the 
public  schools  and 
graduated  from  Stevens 
Institute  of  Technolog\- 
in  the  class  of  1881 
with  the  degree  of  me- 
chanical engineer.  For 
two  years  he  was  em- 
ployed with  the  Dela- 
ware Bridge  Company,  of  Trenton,  N.  J.,  leaving  that 
company  in  March,  1883,  to  become  assistant  engineer  of  the 
Pintsch  Lighting  Company,  which  was  merged  with  the 
Safety  Car  Heating  &  Lighting  Company  in  1887,  vvith  Mr. 
Dixon  as  chief  engineer.  He  was  elected  vice-president  of 
the  company  on  January  15,  1902,  and  became  its  president 
in  May,  1907,  which  office  he  held  at  the  time  of  his  death. 
Mr.  Dixon  spent  the  greater  part  of  his  life  in  the  field  of 
railway  car  heating  and  lighting,  being  identified  with  the 
first  application  of  steam  from  the  locomotive  for  heating 
railway  passenger  cars  and  with  the  development  of  gas  and 
electricity  for  lighting  railway  cars.  He  was  also  active  in 
the  field  of  harbor  and  coast  lighting.  Mr.  Dixon  was  a 
member  of  the  American  Society  of  Mechanical  Engineers 
for  35  years.  He  was  a  trustee  and  a  member  of  the  finance 
committee  of  the  United  Engineering  Societies  from  1917 
until  the  time  of  his  death.  He  was  also  active  as  an 
executive  officer  of  the  New  York  Railroad  Club  from  its 
early  days.  He  served  as  treasurer  since  1903,  prior  to  which 
he  was  chairman  of  the  financial  committee.  He  was  a 
member  of  the  executive  committee  of  the  club  for  35  years. 


'"T-';i  AVV-i'>''^4 ' 


CATALOGUES 


R.  M.  Dixon 


Pulverized  Fuel. — The  Locomotive  Pulverized  Fuel 
Company,  New  York,  in  bulletin  No.  6  describes  results  ob- 
tained from  burning  coal  under  stationary  boilers  with  the 
"Lopulco"  pulverized  fuel  system. 

Pneumatic  and  Electric  Tools. — The  Independent 
Pneumatic  Tool  Company,  Chicago,  has  recently  issued  cir- 
cular No.  27  illustrating  and  describing  in  convenient  tabular 
form  the  line  of  Thor  pneumatic  and  electric  tools  which  the 
company  manufactures.  These  include  the  Thor  cylinder 
and  turbine  air  drills,  electric  drills,  pneumatic  hammers, 
pneumatic  holder-ons  and  pneumatic  sand  rammers. 

Welding  and  Cutting  Apparatus. — The  Bastian- 
Blessing  Company,  Chicago,  has  issued  a  26-page  catalogue 
illustrating  complete  units  of  Rego  welding  and  cutting  ap>- 
paratus,  and  giving  complete  descriptions  of  the  cutting  and 
welding  torch  details  and  the  Rego  diaphragm  regulator  de- 
tails. The  company's  line  of  oxygen,  acetylene  and  hydrogen 
welding  regulators  and  adapters  is  also  illustrated. 

Battery  Ch.arging  Equipment. — The  Cutler-Hammer 
Manufacturing  Company,  Milwaukee,  Wis.,  has  recently  is- 
sued a  four-page,  illustrated  pamphlet  describing  the  C-H 
sectional  battery  charging  equipment  for  electric  vehicles  and 
industrial  trucks.  Some  of  the  distinctive  points  claimed  for 
this  kind  of  equipment  are  the  adoption  of  a  standard  unit 
as  the  basis  for  forming  panels  and  groups  of  panels,  and 
the  ability  to  make  future  equipment  conform  and  be  an 
addition  to  present  equipment. 

Threading  Machinery. — An  attractive  78-page  cata- 
logue. No.  24,  has  been  issued  by  the  Landis  Machine  Com- 
pany, Waynesboro,  Pa.,  which  is  devoted  almost  entirely  to 
a  detailed  description  of  Landis  bolt  threading  and  screw 
cutting  machinery,  but  also  briefly  describes  the  Landis  pipe 
and  nipple  threading  machine  and  the  Landis  pipe  thread- 
ing and  cutting  machine.  It  contains  many  illustrations  of 
the  machines  and  sketches  of  the  detail  parts,  as  well  as  a 
table  of  U.  S.  standard,  V,  Whitworth  and  International 
threads  and  a  table  showing  cutting  speeds  per  revolution  of 
head  per  minute. 

Horizontal  Boring  M.achine. — A  detailed  description 
of  the  Landis  No.  35  floor  type  horizontal  boring,  milling 
and  drilling  machine,  illustrated  with  numerous  photographs 
of  the  assembled  machine  and  its  parts,  is  contained  in  a  15- 
page  catalogue  issued  by  the  Landis  Machine  Company, 
Waynesboro,  Pa.  This  machine  has  an  almost  universal 
range  of  adaptability  and  may  be  used  to  bore,  mill,  drill, 
tap,  spline,  oilgroove,  or  rotary-plane  at  one  setting  and  when 
a  swiveling  table  is  used,  the  work  can  be  finished  on  all  sides 
without  resetting.  The  catalogue  also  contains  a  sketch  show- 
ing a  sectional  view  of  the  spindle  driving  and  feeding 
mechanism,  with  all  of  the  details  numbered. 

Pipe  Corrosion. — A  paper  entitled  The  Preservation  of 
Hot  Water  Supply  Pipe  in  Theory  and  Practice,  presented  by 
F.  N.  Speller  and  R.  G.  Knowlands  at  the  annual  meeting 
of  the  American  Society  of  Heating  and  Ventilating  Engineers 
and  published  in  the  journal  of  that  society,  has  been  re- 
printed in  a  24-page  booklet  by  the  National  Tube  Company, 
Pittsburgh,  Pa.  This  is  a  treatise  on  the  subject  of  pipe 
corrosion  and  of  the  factors  controlling  it,  and  the  broad, 
simple  principles  applying  to  every  case  of  corrosion  are 
briefly  discussed  with  particular  reference  to  hot  water  supply 
systems.  The  discussion  of  the  paper  at  the  meeting  is  in- 
cluded, and  the  text  is  illustrated  with  several  sketches  and 
photographs.  ' 
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THE  ANNUAL  INDEX 

For  the  purpose  of  conserving  paper,  only  a  sufficient 
number  of  indexes  for  the  1918  volume  of  the  "Railway 
Mechanical  Engineer"  will  be  printed  to  meet  direct  requests 
from  the  subscribers.  Those  desiring  indexes  will  therefore 
please  send  their  requests  on  or  before  December  25  to  the 
New  York  office,  2201   Woolworth  Building. 


neglect.  Every  effort  must  he  made  to  bring  conditions  back 
to  normal  and  at  the  earliest  possilile  moment,  for  serious 
and  expensive  delays  will  result  if  this  question  is  not  given 
the  attention  it  deser\'es. 


The  Red  Cross 
Christmas 
Roll  Call 


Improve 

Air    Brake 

Maintenance 


The  manner  in  which  the  maintenance 
of  air  brakes  has  been  neglected  has 
necessitated  the  issuance  of  various 
circulars  by  the  Railroad  Administra- 
tion and  others,  urging  greater  care  in  this  matter.  The  most 
recent  appeal  is  that  from  the  Master  Car  Builders'  Associa- 
tion, which  urges  a  closer  observation  of  the  interchange 
rules  and  the  standards  of  the  association.  This  appeal  is 
printed  in  full  elsewhere  in  this  issue,  with  rules  covering 
maintenance  of  triple  valves  and  brake  cylinders.  It  is 
hard  to  understand  why  air  brake  maintenance  should  have 
been  allowed  to  be  neglected,  for  certainly  the  air  brake  is 
a  most  important  feature  in  successful  train  operation.  Upon 
it  depends  the  safety  with  which  trains  may  be  operated,  the 
despatch  with  which  traffic  can  be  carried,  and  to  no  small 
extent,  the  amount  of  fuel  required  to  conduct  transporta- 
tion. There  has  been  evidence  of  gross  neglect  of  inspection 
and  repairs  at  terminals.  Cases  have  been  reported  where 
a  reinspection  of  a  train  showed  a  decrease  of  over  10  per 
cent  in  the  number  of  operative  brakes  in  a  train.  This  is 
not  only  against  the  law,  but  is  nothing  short  of  criminal 


It  is  unnecessar}-  to  call  to  the  attention 
of  our  readers  the  remarkable  work  that 
has  been  done  by  the  American  Red 
Cross  during  the  war.  The  Red  Cross 
has  always  had  the  reputation  of  quickly  getting  to  the  scene 
of  any  great  calamity  and  taking  care  of  the  sufferers.  In 
pre-war  times,  the  average  person  thought  of  the  organization 
more  in  connection  with  hospital  work  than  in  any  other 
capacity.  During  the  great  war,  however,  it  has  been  active 
wherever  there  was  suffering  or  need  of  help.  Its  work 
during  the  period  of  reconstruction  promises  to  be  as  im- 
portant, or  even  more  important,  than  during  actual  warfare. 
Relief  must  be  e.xtended  to  those  peoples  that  have  been  driven 
from  their  homes  and  who  can  now  return  to  their  native 
places  and  gradually  re-establish  themselves  with  the  help 
that  they  may  receive  through  the  Red  Cross.  Then,  too,  the 
great  problem  must  be  faced  of  reclaiming  those  who  have 
l)een  injured  and  crippled.  In  the  week  beginning  December 
16,  the  American  Red  Cross  is  to  hold  a  "Roll  Call."  This 
is  not  a  drive  for  funds,  but  is  rather  an  attempt  to  enlist 
ever}'  American,  that  is  not  now  in  the  armed  service  of  the 
United  States,  in  becoming  actively  identified  with  the  Red 
Cross  movement  which  in  the  months  to  come  will  have  to 
play  a  large  part  in  the  effort  to  repair  the  ravages  and 
damages  of  the  war  and  to  supply  the  necessarv  aid  to  the 
thousands  that  may  need  it.    The  Red  Cross  needs  the  inter- 
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est  and  support  of  every  red-blooded  American  and,  on  the 
other  hand,  every  American  citizen  should  feel  honored  in 
being  identified  with  it. 


Why  Retain 

Lon^  Pilots  on 

Locomotives 


The  pilot  is  usually  considered  one  of 
the  unimportant  parts  of  the  locomo- 
tive and  as  a  rule  it  receives  but  scant 
attention.  An  incident  recently  came 
to  our  notice  that  shows  the  necessity  for  giving  some  atten- 
tion to  the  design  of  the  pilot.  On  account  of  lack  of  space 
in  the  roundhouse  a  locomotive  had  been  backed  on  a  spur 
track.  When  it  was  to  be  put  in  the  house  it  did  not  have 
Steam  enough  to  move.  Tlie  pilot  was  so  long  that  the  switch 
engine  which  was  to  haul  the  locomotive  out  could  not  get 
it  without  bending  the  foot  board,  and  it  was  necessary  to 
make  a  trip  to  the  yard,  pick  up  a  car,  switch  the  locomotive 
into  the  house  and  set  the  car  back  in  the  yard.  Inquiry 
developed  that  this  awkward  maneuver  was  of  frequent  oc- 
currence. 

In  the  early  days  of  railroading  in  this  country  the  pilot 
deserved  the  popular  title  of  cowcatcher.  Some  roads  still 
have  trouble  with  live  stock  on  the  right  of  way  but  this  is 
hardly  sufficient  reason  for  retaining  the  type  of  pilot  used 
50  years  ago.  Short  pilots  are  as  good  if  not  better  in  clear- 
ing obstructions  from  the  track.  If  the  point  of  the  pilot 
does  not  extend  to  the  face  of  the  coupler  knuckle  locomo- 
tives can  be  coupled  with  the  pilots  together,  which  is  par- 
ticularly desirable  to  facilitate  handling  on  roundhouse 
tracks.  Metal  pilots  are  superior  to  wood  as  they  can  be 
made  much  stronger  and  if  damaged  usually  require  only 
to  be  straightened,  while  a  wooden  pilot  which  has  met  an 
obstruction  is  seldom  worth  repairing.  The  only  explana- 
tion for  the  survival  of  the  long  wooden  pilot  seems  to  be 
adherence  to  custom.  The  short  metal  pilot  is  so  obviously 
superior  that  it  is  hard  to  understand  why  its  use  has  not 
become  practically  universal. 


failure  when  the  delay  may  be  due  entirely  to  other  causes, 
such  as  mishandling  on  the  part  of  the  crew,  either  engine- 
man  or  fireman,  excessive  tonnage,  weather  conditions,  or 
any  of  a  hundred  possible  causes,  any  of  which  may  result 
in  poor  engine  performance  and  for  which  the  engine  or  its 
condition  is  least  of  all  responsible.  The  Mechanical  De- 
partment of  the  Railroad  Administration  has  unified  the 
classification  of  locomotive  repairs;  it  likewise  should  estab- 
lish uniform  classification  of  engine  failures  and  provide 
some  fair  method  of  reporting  them  to  eliminate  the  possi- 
bility of  unjust  charges. 


Uniform 

Engine   Failure 

Reports 


One  important  mission  the  Railroad 
Administration  can  perform  before  it 
passes  out  of  existence  is  to  formulate 
a  code  of  rules  to  be  used  in  the  de- 
termination of  engine  failures  and  put  it  in  force  on  all 
railroads  under  its  jurisdiction.  The  chief  purpose  of  the 
mechanical  department  is  to  provide  adequate  and  well  main- 
tained equipment  for  carrying  the  traffic.  The  success  with 
which  it  does  this  is  measured  by  the  amount  of  equipment 
kept  in  repair  and  the  performance  it  gives  on  the  road.  In 
order  to  obtain  an  idea  of  the  locomotive  performance  on  two 
different  roads,  questions  are  asked  frequently  regarding  the 
miles  per  engine  failure.  Under  existing  conditions  this  is 
highly  misleading,  for  the  definitions  of  engine  failures  and 
the  degree  of  accuracy  by  which  they  are  obtained  are  so 
much  at  variance  that  no  fair  comparison  can  be  made.  The 
Traveling  Engineers'  Association  at  its  recent  convention 
brought  this  point  out  clearly  and  its  committee  stated  defi- 
nitely what  should  constitute  an  engine  failure.  It  recom- 
mended the  following  two  definitions: 

"1.  All  delays  waiting  for  an  engine  at  an  initial  terminal, 
except  in  cases  where  an  engine  must  be  turned  and  does  not 
arrive  in  time  to  be  despatched  and  cared  for  before  leaving 
time. 

"2.  All  delays  on  account  of  engines  breaking  down, 
running  hot,  not  steaming  well,  or  having  to  reduce  tonnage 
on  account  of  defective  engine,  making  a  delay  at  a  terminal, 
a  meeting  point,  a  junction  connection,  or  delaying  other 
traffic." 

These  are  supplemented  by  13  items  which  should  not  be 
considered  as  engine  failures,  but  which  would  not  be  needed 
if  rule  No.  2  were  correctly  interpreted.  There  are  op- 
portunities  and   temptations  to  charge   an   engine   with   a 


F  II  n     '    W    k     There  are  two  articles  in  this  month's 
,  issue  that  bring  out  conditions  in  the 

P  jl  jj    ,    p  shop  labor  situation,  that  are  of  special 

^  interest  at  this  time.  George  N.  De 
Guire,  general  supervisor  of  equipment  for  the  Division  of 
Operation,  in  an  address  before  the  men  at  one  of  the  im- 
portant shops,  which  is  abstracted  on  page  681  of  this  issue, 
discloses  the  fact  that  deplorable  conditions  have  existed  in 
some  of  the  shops  in  the  eastern  territory.  In  the  particular 
shop  at  which  this  address  was  made  he  finds  the  effects  of 
unrestricted  development  of  the  labor  organizations,  for  he 
says,  "I  thought  the  government  took  over  this  railroad  some- 
time ago,  but  found  that  the  employees,  so  far  as  this  shop 
was  concerned,  were  still  running  it."  He  cautions  the  men 
that  the  Railroad  Administration  will  not  stand  for  any 
such  policy  and  says  that,  "Insubordination  must  cease,  men 
must  obey  orders,"  and  advises  the  shop  management  to  get 
rid  of  the  men  in  the  shop  who  do  not  work  the  required 
number  of  hours,  "For  we  cannot  afford  to  tie  up  machines 
day  after  day  waiting  for  some  men  who  work  only  when 
they  please."  No  shop  can  be  efficiently  managed  where 
discipline  does  not  obtain  and  discipline  cannot  be  ob- 
tained unless  the  men  realize  that  the  penalty  for  insubordi- 
nation is  discharge. 

On  page  644  a  correspondent  writes  of  the  "Doughboy" 
and  the  men  who  get  the  "dough!"  He  sounds  a  warning 
of  what  may  happen  to  the  shop  man  who  "has  just  been 
drifting  along  in  a  'don't  care'  sort  of  way"  when  the  "Dough- 
boys" come  home  and  are  looking  for  a  job.  The  old,  old 
law  of  supply  and  demand  is  still  in  operation  and  can  never 
be  annulled.  With  mechanics  and  laborers  released  from 
war  work,  and  the  soldier  coming  back  to  civil  life,  the  man 
who  does  not  give  a  full  day's  work  for  a  full  day's  pay  had 
better  watch  out. 


Don't 

Overlook 

the  Foremen 


In  the  short  period  of  10  months  in 
which  the  Railroad  Administration  has 
been  free  to  develop  and  carry  out  its 
own  policies,  it  has  accomplished  much 
that  is  admirable  in  dealing  with  the  problem  of  wages  and 
working  conditions  of  railroad  employees.  It  has  secured 
justice  for  many  groups  whose  claims  have  heretofore  re- 
ceived comparatively  little  attention.  There  has  been  a 
tendency,  however,  to  overlook  the  case  of  the  salaried  fore- 
men and  supervising  officers  of  the  mechanical  department 
shops,  repair  yards  and  roundhouses.  These  men  have  long 
been  underpaid  and  in  addition  to  carrying  the  burden  of 
responsibility  incident  to  getting  results  with  poor  or  in- 
different facilities,  have  been  required  to  be  on  the  job  many 
more  hours  than  the  forces  which  they  supervise.  No  general 
leveling  up  of  wages  furnishes  adequate  remedy  for  this 
situation;  unfortunately,  many  of  the  relative  adjustments 
of  compensation,  and  the  general  adoption  of  the  basic  eight- 
hour  day  and  punitive  overtime  which  have  followed  the 
general  wage  increase  effected  by  General  Order  No.  27  and 
Supplement  No.  4,  have  served  to  increase  the  disparity  be- 
tween their  conditions  and  those  of  the  men  under  their  super- 
vision.    Attention   is  drawn  to  this  situation  by  a  corre- 
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spondent  in  a  letter  appearing  on  another  page,  in  which  he 
refers  to  a  national  organization  of  foremen  recently  formed, 
for  the  purpose  of  better  presenting  their  claims  to  the  Rail- 
road Administration. 

These  men  must  not  be  overlooked.  Although  they  do  not 
constitute  a  large  class,  the  effectiveness  of  the  efforts  of  all 
the  mechanical  department  forces  depends  in  a  large  measure 
upon  the  ability,  foresight  and  enthusiasm  they  bring  to 
their  tasks.  If  the  exercise  of  these  qualities  is  to  be  secured 
in  full  measure  and  the  right  material  secured  for  the  future, 
they  must  be  accorded  equal  consideration  with  the  wage 
earners. 

Just  what  effect  recent  events  will  have  on  the  policy  of 
the  Railroad  Administration  it  is  impossible  to  say  and 
what  will  be  the  ultimate  disposition  of  the  agencies  it  has 
created  is  beyond  conjecture.  But  it  has  the  opportunity  of 
performing  a  permanent  service,  long  needed,  for  the  wel- 
fare of  the  mechanical  department  by  properly  adjusting 
the  relation  of  the  conditions  of  emplo3ment  of  the  foremen 
to  those  of  the  men  who  are  now  so  well  cared  for. 


Director 

General  McAdeo 

Resigns 


On  November  22  Director  General 
McAdoo  tendered  his  resignation  to 
President  Wilson,  to  take  effect  Janu- 
ary 1,  1919.  During  the  slightly  less 
than  11  months  of  government  control  of  the  railways  Mr. 
McAdoo  has  wrought  some  extraordinar}'  changes  in  railroad 
conditions  and  to  an  extent  which  will  make  it  exceedingly 
difficult  to  return  the  roads  to  their  private  owners  in  the 
condition  in  which  they  were  prior  to  being  taken  over  by 
the  government.  Unfettered  by  binding  federal  laws,  by  the 
Interstate  Commerce  Commission  and  by  the  various  state 
commissions,  all  of  which  have  seriously  hampered  proper 
development  of  the  railroads  in  the  past,  he  has  pooled 
facilities,  completely  rearranged  traffic,  and  increased  freight 
and  passenger  rates.  This  unlimited  power  has  made  pos- 
sible the  handling  of  a  greater  amount  of  traffic  than  was 
ever  before  handled  by  the  railroads  under  private  manage- 
ment, with  but  very  little  increase  in  facilities.  This  has 
been  done,  however,  with  an  enormous  increase  in  expense, 
primarily  due  to  the  increases  in  wages,  which  it  is  estimated 
will  be  between  $600,000,000  and  $800,000,000  for  the  year. 
Having  done  these  things,  which  were  impossible  under  pri- 
vate management  and  which  will  be  impossible  under  future 
private  management  unless  conditions  change  radically,  it  is 
plain  to  be  seen  that  a  sudden  release  of  the  railways  to  their 
private  owners  would  result  in  grave  consequences. 

The  problem  is  exceedingly  complicated.  The  President 
admitted  it  in  his  discussion  of  the  railroad  problem  before 
Congress  on  Monday,  December  2.  He  says,  "It  is  a  problem 
which  must  be  studied,  studied  immediately  and  studied 
without  bias  or  prejudice."  He  has  no  suggestion  for  a 
solution.  He  points  out  three  alternative  courses,  which  in 
effect  are:  First,  to  release  the  roads  and  permit  them  to 
go  back  to  the  old  conditions  of  private  management;  second, 
establish  complete  government  control  with  actual  ownership 
if  necessary;  or,  third,  to  adopt  an  intermediate  course  of 
modified  private  control  under  which  wasteful  competition 
will  be  avoided  and  a  certain  degree  of  unification  obtained, 
"as  for  example,  by  regional  corporations  under  which  the 
railways  of  definable  areas  would  be  in  effect  combined  in 
single  systems."  He  has  placed  the  entire  matter  in  the 
hands  of  Congress. 

The  clamor  for  actual  government  ownership  is  not  now 
as  great  as  during  the  early  part  of  the  year.  To  what  extent 
this  is  due  to  the  election  of  a  Republican  Congress,  to  the 
sentiments  expressed  against  government  ownership  by  the 
state  commissioners  at  the  convention  in  Washington,  and 
to  the  resolution  passed  by  the  Industrial  Traffic  League,  is 
hard  to  determine.    The  American  railroads,  the  greatest  in 


the  world,  have  been  built  up  under  private  ownership  and 
no  other  system  holds  out  the  same  incentive  to  improve 
service,  and  to  develop  economies  in  operation.  If  the  history' 
of  railroads  operated  under  government  control  in  other 
countries  is  any  criterion,  the  railroads  in  this  country  would 
never  have  been  developed  as  they  have  been  if  competition 
had  been  throttled  by  government  control. 

The  heads  of  tlie  railways  have  already  begun  to  consider 
the  problem.  Representatives  of  90  per  cent  of  the  rail- 
roads in  the  United  States  met  on  December  4  and  defined 
desirable  government  regulation  as  that  which  "will  pro- 
vide unification  of  regulation  in  essential  matters,  insure 
business  treatment  of  the  vast  interests  involved,  attract  ade- 
quate capital  and  assure  commercial,  manufacturing  and 
agricultural  interests  of  the  country'  transportation  facilities 
which  shall  keep  pace  with  their  growing  interests,  and  deal 
equitably  with  questions  affecting  wages  and  the  working 
conditions  of  railroad  employees." 

What  is  to  be  done  with  the  railways  is  one  of  the  most 
important  questions  before  this  nation  in  its  reconstruction 
plans.  The  matter  is  in  the  hands  of  Congress,  the  rep- 
resentatives of  the  people,  and  therefore  in  the  hands  of  the 
people,  and  Congress  must  be  guided  by  the  will  of  the 
people. 


NEW   BOOKS 

Economical  Use  of  Coal  in  Locomotives.  Prepared  by  the  University  of 
Illinois  under  the  direction  of  a  special  committee,  71  pages,  illustrated. 
6  in.  by  9  in.,  bound  in  paper.  Published  by  the  I'niversity  of 
Illinois,  Urbana,  III.,  as  Engineering  Experiment  Station  Circular  No.  8. 
Price   20   cents. 

The  Engineering  Experiment  Station  of  the  University  of 
Illinois  has  undertaken  to  prepare  for  users  of  fuel  certain 
publications  containing  suggestions  and  advice  relating  to 
fuel  conservation.  The  present  circular  has  the  purpose  of 
helping  railway  officials  and  employees  in  their  efforts  to 
save  coal.  While  it  contains  little  that  is  new,  it  presents 
a  simple  statement  of  the  facts  concerning  the  choice,  dis- 
tribution, storage,  and  use  of  coal,  and  offers  some  conser\'a- 
tive  suggestions  concerning  the  ways  in  which  coal  ma>-  be 
burned  economically.  The  saving  of  a  piece  of  coal  the  size 
of  an  ordinary  egg  on  each  scoopful  of  coal  used  in  loco- 
motives would  amount  to  1,500,000  tons  a  year.  Even  when 
firing  a  freight  locomotive  on  a  heavy  grade,  one  less  scoopful 
of  coal  every  fifteen  minutes,  or  one  less  scoopful  every  three 
or  four  miles,  would  effect  a  similar  saving.  A  little  more 
personal  interest  on  the  part  of  railway  officials  and  em- 
ployees will  reduce  coal  consumption  even  on  railroads  where 
the  practice  is  already  excellent  and  where  an  earnest  effort 
is  being  expended  to  save  coal.  A  study  of  the  practice  in 
the  use  of  fuel  on  the  railways,  however,  discloses  many 
means  of  effecting  even  greater  economy.  Colored  illustra- 
tions are  included  in  the  pamphlet  to  show  results  of 
good  and  bad  methods  of  firing.  A  clear  discussion  is  given 
of  the  heat  and  coal  distribution  throughout  the  locomotive 
which  is  illustrated  by  well  designed  charts  and  pictures. 
The  facts  presented  in  this  circular  have  been  compiled  by 
a  special  committee  of  the  research  staff  of  the  Engineering 
Experiment  Station,  assisted  by  an  advisor)'  committee  con- 
sisting of  E.  W.  Pratt,  assistant  superintendent  of  motive 
power,  Chicago  and  Northwestern;  W.  L.  Robinson,  fuel 
supervisor,  Bahimore  and  Ohio;  A.  N.  Willsie,  chairman, 
fuel  committee,  Chicago,  Burlington  and  Quincy;  Timothy 
Shea,  acting  president.  Brotherhood  of  Locomotive  Firemen 
and  Enginemen;  A.  B.  Garretson,  president.  Order  of  Rail- 
way Conductors  of  America;  W.  S.  Stone,  grand  chief, 
Brotherhood  of  Locomotive  Engineers;  O.  P.  Hood,  chief 
mechanical  engineer  on  Fuel  Conservation,  U.  S.  Fuel  Ad- 
ministration, and  C.  F.  Richards,  dean  of  the  College  of 
Engineering  and  director  of  the  Engineering  Experiment  Sta- 
tion, University  of  Illinois. 
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WORKING    CONDITIONS    OF    MECHANICAL    DEPART- 
MENT FOREMEN 

ALBUyiERQUE,  N.  Mex. 

To  THE  Editor: 

Just  a  word  of  thanks  from  railroad  supervisory  forces 
for  the  stand  taken  by  your  journal  in  support  of  adequate 
compensation  for  men  on  the  railroads  of  the  United  States 
engaged  in  supervisory  capacities. 

There  are  organizations  of  the  various  branches  of  rail- 
road employees,  who  have  had  representatives  in  Wash- 
ington engaged  in  an  earnest  effort  to  have  salaries  raised 
for  members  of  their  respective  branches.  All  have  been 
represented  except  the  foreman,  general  foreman,  general  in- 
spectors and  their  respective  assistants  in  the  mechanical 
departments.  All  have  received  substantial  concessions  as 
to  working  conditions  and  salaries  except  those  just  enumer- 
ated. In  order  to  properly  bring  before  the  Railroad  Ad- 
ministration the  claims  of  mechanical  department  supervisory 
forces,  an  Association  of  Railroad  Supervisory  Foremen 
was  organized  at  St.  Louis,  Mo.,  on  October  30,  1918. 

Due  to  the  combined  efforts  of  your  journal,  and  small 
independent  committees  representing  the  foremen  interested, 
the  question  of  salaries  is  being  gradually  adjusted  to  an 
equitable  basis.  There  are  other  glaring  defects  in  the  work- 
ing conditions  of  mechanical  department  supervisory  forces 
which  also  need  investigation  with  a  view  to  correction. 
One  of  these,  and  more  vital  than  the  question  of  salary, 
is  the  twenty-four-hour  day,  and  thirty-day  month  which  95 
per  cent  of  these  men  are  required  to  adhere  to. 

Placing  the  supervisory  forces  of  the  men  not  included 
in  the  crafts — the  clerical  forces,  the  bridge  and  building 
and  water  service  forces — on  a  basic  eight-hour  day,  has  re- 
sulted in  officers  figuring  out  where  an  eight-hour  day  for 
these  men  will  be  sufficient,  and  also  has  eliminated  un- 
necessary- Sunday  work.  In  approximately  95  per  cent  of 
the  various  railroad  shops  and  roundhouses  in  the  country, 
it  is  found  that  on  every  Sunday  practically  all  the  foremen 
are  on  duty  from  three  to  twelve  hours.  They  are  most 
always  dressed  in  their  "Sunday  clothes,"  just  "hanging 
around,"  waiting  (under  orders)  for  some  possible  con- 
tingency to  arise.  The  entire  organization  does  not  perform 
enough  duties  collectively  to  keep  one  of  them  busy  all  day. 
On  this  account  very  few  foremen  have  what  could  be  called 
a  Sunday  to  themselves,  to  do  with  as  they  wish,  at  any  time 
during  the  year,  except  possibly  at  regular  vacation  periods 
of  fourteen  davs  once  a  vear. 

One  or  possibly  two  of  the  foremen  could  take  care  of 
all  the  business.  If  each  foreman  was  designated  to  be  on 
duty  his  respective  Sunday,  to  act  as  general  foreman  for 
that  day.  to  take  charge  of  and  be  responsible  for  the  en- 
tire plant,  it  is  easily  seen  that  the  excessive  amount  of  time 
on  duty  could  l)e  reduced  without  impairing  the  operation  of 
the  railroads  in  the  least.  For  instance,  where  there  is  a 
general  foreman  and  eight  craft  foremen  it  would  be  only 
necessary  for  each  one  of  them  to  be  on  duty  every  ninth 
Sunday.  The  experience  gained  by  the  respective  foremen 
would  be  invaluable  to  both  the  railroad  and  the  men  when 
a  chance  for  promotion  came. 

To  sum  up  the  respective  orders  and  supplements,  allow 
all  the  immediate  supervisory  forces  of  the  Railroad  Ad- 
ministration a  basic  eight-hour  day  and  twenty-six-day 
month,  except  those  of  the  locomotive  and  car  departments. 
Were  the  supervisor^'  forces  of  these  departments  placed  on 
an  eight-hour  basis,  it  would  naturally  follow  that  depart- 


ment officers  would  figure  out  how  little  overtime  was  neces- 
sary for  these  men  to  work  in  order  to  carry  on  the  business. 
Now  no  attention  is  paid  to  the  excessive  number  of  hours 
on  duty,  and  in  some  instances  the  monthly  salaried  men  are 
expected  to  work  more  time  in  order  to  take  the  place  of 
hourly  rated  assistant  foremen. 

As  this  is  a  vital  question,  and  must  come  up  for  investi- 
gation, I  hope  you  can  give  this  communication  space. 
'  H.  Louis  Hahn, 

Seventh    Vice-president.    Internatioral    .\ssociation 
Supervisory  Railroad  Foremen. 


THE  "DOUGHBOY"  AND  THE  MEN  WHO  GET 
THE  "DOUGH" 

Chicago,  111. 

To  THE  Editor: 

Perhaps  no  class  of  men  has  received  better  consideration 
by  the  Railroad  Administration,  in  point  of  wage  increases 
and  hours  of  labor,  than  those  who  are  employed  in  the  car 
and  locomotive  departments.  The  government  while  prose- 
cuting the  war  made  ever)-  effort  to  satisfy  labor  at  home, 
and  at  the  same  time  make  the  employment  attractive  from 
a  remunerative  standpoint. 

It  was  no  doubt  the  intention  of  the  director  general  to 
stimulate  the  workers  to  greater  output  to  meet  the  emergen- 
cies that  the  war  had  thrust  upon  the  United  States.  That 
the  major  portion  of  these  men  have  worked  steadily  and 
put  in  many  long  hours  is  a  fact,  as  evidenced  by  their  pay 
checks,  and  that  men  from  other  fields  of  labor  have  been 
attracted  to  this  particular  branch  of  railroad  service  is  also 
true.  To  these  two  reasons — increased  w-ages  and  an  extra 
amount  of  help — may  we  attribute  the  success  of  meeting  in 
a  measure  the  needs  of  the  times. 

Now  that  our  army  is  being  demobilized  and  millions  of 
the  soldier  boys  will  in  course  of  time  return  to  useful  occu- 
pations of  a  constructive  nature,  many  changes  will  become 
quite  noticeable,  and  the  fellow  who  had  just  been  drifting 
along  in  a  "don't  care"  sort  of  way  will  soon  begin  to  slip. 
Why?  Because  our  soldier  boys  in  their  intensive  training 
have  become  hardened  and  full  of  the  American  spirit — 
better  known  as  "pep."  They  have  learned  to  sleep  out- 
doors— at  night  before  they  slept  they  have  seen  the  stars  in 
the  sky,  and  at  dawn  as  they  awoke  they  have  heard  the  birds 
sing.  They  have  learned  from  bitter  experiences  just  what 
camouflage  is;  there  will  be  no  deceiving  these  boys.  Upon 
their  return  they  are  going  to  demand  of  us  the  highest  de- 
gree of  efficiency.    This  is  a  force  to  be  reckoned  with. 

Qualification  is  going  to  be  a  big  factor  when  this  huge 
force  of  reconstruction  gets  back  to  work,  and  it  behooves 
each  individual  in  these  and  other  departments  to  take  full 
advantage  of  every  opportunity  in  order  to  measure  up  to  the 
full  requirements  of  his  position.  Economy  of  time  and  how 
best  to  use  it  should  prove  an  important  lesson  to  all  of  us. 
"Dost  thou  love  life?  Then  do  not  squander  time,  for  that 
is  the  stuff  life  is  made  of." — Franklin. 

Our  soldier  boys  have  not  been  idle,  they  have  read  much 
and  studied  hard,  and  have  been  trained  to  use  weapons  of 
destruction,  but  to  be  used  only  against  the  common  enemy 
of  mankind — those  who  would  oppress.  Now  the  victory  has 
l)een  won  and  after  the  bitter  hardships  and  exjjeriences  of 
warfare  they  are  to  return,  work  with  us  and  live  among  us. 
As  they  relate  their  many  but  varied  experiences  of  the 
"Doughboy"  life,  it  is  quite  possible  that  those  who  worked 
at  home  and  received  the  "dough"  may  soon  forget  and  even 
blush  at  the  thought  of  any  real  or  imaginary  grievances, 
but  on  the  other  hand  may  we  not  all  become  inspired  with 
their  enthusiasm  to  turn  in  and  do  our  bit  in  the  reconstruc- 
tion period  now  before  us? 

Emerson  wrote:  "Man's  life  is  progress,  not  a  station." 
Moral — ^Let  us  progress.  N.  H.  C. 


Locomotive  Feed  Water  Heating 

Discussion  of  the  Exhaust  Steam  and  Waste   Gas 
Methods    of    Preheating    for    Locomotive    Boilers 

BY  H.  S.  VINCENT 


THERE  are  in  tlie  locomotive  two  sources  of  preheat 
available  from  which  it  is  possible  to  derive  economy, 
these  are  exliaust  steam  and  waste  gases.  The  former 
contains  the  greater  quantity  of  heat  and  this  heat  is  more 
readily  transferred  to  the  feed  water,  but  as  the  exhaust  jet 
is  universally  used  for  drafting  the  locomotive  it  is  possible 
to  divert  only  a  limited  amount  of  the  steam  for  heating  pur- 
poses. On  the  other  hand  from  20  to  45  per  cent  of  the 
heat  in  the  fuel  escapes  as  waste  gases  through  the  smoke 
stack.  This  great  loss  would  seem  to  offer  a  fertile  field  for 
economy,  but  on  account  of  the  slow  rate  of  transfer  be- 
tween this  heat  and  the  feed  water,  as  well  as  the  practical 
difficulties  in  the  way,  little  progress  has  been  made  in  util- 
izing this  waste. 

It  is  the  desire  of  the  writer  to  point  out  the  extent  of  the 
economies  which  may  be  realized  from  the  preheating  of 
feed  water  by  the  two  systems  mentioned  as  well  as  by  a 
combination  of  these  systems  in  series. 

In  order  to  present  the  matter  in  a  way  which  may  be 
readily  understood  the  calculations  have  been  based  on  an 
equipment  suitable  for  application  to  a  typical  high  speed 
passenger  locomotive.  The  principal  dimensions  and  char- 
acteristics of  the  locomotive  selected  are  given  herewith. 

Cylinderc  diameter  and  stroke 27  in.  by  28  in. 

DrivinR  wheels  diameter 80  in. 

Heat  ins  surface  evaporative 4.036  sq.  ft. 

r.rate  arta 69.2  sq_.  ft. 

Boiler  i^rc-sure    •' 205  lb. 

Tractive  effort  (85  per  cent  boiler  pressure) 44,500  lb. 

WeiRlil  on  drivers 202,880  lb. 

Weight  total  engine 309,140  lb. 

Indicated  lip.,   maxinivim 3.184 

Hoiler  hp.,  .\.  S.  M.  E.  ruling ^.2,534 

Dry  coal  per  sq.   ft.  grate,  per  hour  max 170.5  lb. 

Net  cross  sectional  area,  tubes  and  flues 1,321  sq.  in. 

Area  exhaust  nozzle 38.19  sq.  in. 

EXHAUST  STEAM  HEATING 

Consider  first  the  application  to  this  engine  of  a  feed 
water  heater  using  a  portion  of  the  exhaust  steam  as  the 
heating  medium. 

EFFECT  ON  THE  NOZZLE  AREA 

The  statement  has  been  made  that  a  portion  of  the  ex- 
haust steam  may  be  diverted  for  heating  the  feed  water  with- 
out necessitating  a  reduction  in  the  area  of  the  exhaust  nozzle. 
It  can  be  demonstrated  that  this  statement  is  not  correct, 
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M 

7.34 
8.72 
10.09 
11.15 
12.15 
13.00 
13.75 
14.43 
15.10 
15.70 
16.32 
16.86 


W 

1,011 
1,136 
1.220 
1,270 
1.313 
1.342 
1,361 
1,373 
1,381 
1,387 
1,390 
1,393 


116.400 
173,800 
233,100 
279,200 
325,500 
364.000 
396,000 
422,000 
448.000 
469.800 
490.000 
508,000 


dependent  upon  the  degree  of  smokebox  vacuum,  which 
varies  with  the  pressure  in  the  exhaust  nozzle  and  passages. 
It  is  therefore  evident  that  any  decrease  in  the  weight  of 
steam  passing  through  the  nozzle,  unless  accompanied  by 
a  proportionate  decrease  in  the  amount  of  fuel  consumed, 
will  be  detrimental. 

Extensive  tests  made  on  the  locomotive  in  question  have 
proven  this  statement.  In  Table  I  will  be  found  the  amount 
of  steam  fed  to  the  cylinders  (Column  2), — the  effective 
draft,  or  the  difference  between  the  draft  ahead  of  the  dia- 
j^hragm  and  that  in  the  firelx).\ — (Column  3),  the  pressure  in 
the  exhaust  passages  (Column  4),  for  varying  rates  of  fuel 
consumption  (Column  1).  Thus  it  will  be  seen  that  at  a  fuel 
rate   of   120   lb.   per  sq.    ft.   of  grate   surface   per  hour,   the 
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Fig.   1 — Velocity  of  Steam  Through  the  Nozzle  for  Different  Rate* 

of  Fuel  Consumption 

effective  draft  is  11.8  in.  of  water,  the  amount  of  steam 
passing  through  the  cylinders  is  54,400  lb.  per  hcHir,  and 
exhaust  passage  pressure  is  13.7  lb. 

It  will  be  understood  that  the  definite  proportions  as  given 
in  this  table  apply  only  to  an  engine  having  the  character- 
istics shown  above,  however  the  principle  involved  applies 
to  all  locomotives. 

Having  this  data,  it  is  possible  to  determine  the  area  of 
nozzle  required  to  produce  the  necessary  draft,  when  divert- 
ing a  predetermined  proportion  of  the  exhaust  steam. 
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(1) 


M   =  Weight  in  pounds  of  ftuid  flowing  past  a  given  section  per  second. 

F  rr  Area  of  given  section  in  s<|.  ft. 

W    =  Mean  velocity  in  feet  per  second  of  the  fluid  at  the  given  section. 

^'  =  Volume  per  unit  weight  (cu.  ft.  per  lb.)  of  steam  in  exhaust  nozzle. 


M  = 


TAKING    THE    PROPORTIONS    FROM    TABLE    i: 

54,400 


3,600 


15.1  lb. 


in  fact  locomotive  tests  have  demonstrated  beyond  doubt  the 
absolute  interdependence  of  every  element  in  the  operation 
of  the  locomotive.  For  instance,  ever)-  variation  in  the 
quantity  of  steam  used  requires  a  corresponding  variation 
in  the  unit  quantity  of  coal  Ared;  the  coal  consumption  is 


38.1'> 

F  = =  .265  sq.  ft. 

144 

M  V 
W  =  —  =   1,381 
F 

V  =  (13.7  4-  14.7)  X  0.58  =  16.46  lb.  corresponding  to  24.16  cu.  ft. 

The  pressure  at  the  throat  or  the  smallest  area  of  the 
nozzle  equals  58  per  cent  of  the  initial  pressure,  when  the 
ratio  of  the  final  pressure  to  the  initial  pressure  is  less  than 
that  quantity. 

Let  E   equal   the   kinetic   energy   of  the   steam   escaping 
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through  the  nozzle,  which  is  the  force  producing  draft,  then ; 


M 

E  =  0.5 W«  . . 

32.2 

ISA 

E  =  O.S  1,381* 

32.2 


.(2) 


448,000  foot  pounds. 


This  is  the  force  required  per  second  to  create  an  effective 
vacuum  of  11.8  in.  of  water,  when  burning  fuel  at  the  rate 
of  120  lb.  per  sq,  ft.  of  grate  per  hour. 

It  will  now  be  assumed  that  15  per  cent  of  the  steam  pass- 
ing through  the  cylinders  is  diverted  for  heating  the  feed 
water,  this  steam  being  taken  from  a  point  between  the  valve 
and  the  nozzle,  at  a  pressure  of  13.7  lb.  per  sq.  in.;  having 
this  data  it  is  possible  to  determine  the  area  of  nozzle  needed 
to  produce  the  required  draft  with  the  diminished  weight 
of  steam. 

Table  I,  columns  6  and  7  give  the  quantities  W  and  E 
for  rates  of  combustion  of  40  to  150  lb.  dry  coal  per  hour, 
when  producing  the  weight  of  steam  shown  in  column  2  and 
with  the  total  quantity  of  steam  produced  passing  through 
the  nozzle.  It  is  evident  that  if  the  same  rate  of  evaporation 
and  fuel  consumption  are  to  l>e  maintained,  with  only  85  per 
cent  of  the  steam  passing  through  the  nozzle;   in  order  to 
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maintain  the  same  kinetic  energy,  the  speed  of  the  steam 
through  the  nozzle,  or  W  must  be  increased. 

54,400X.85 

Let  l/i  = ;  IFi  equal  the  required  velocity  of 

3,600 

the  steam,  and  F^  equal  the  area  of  nozzle  required  to  produce 
the  necessary  draft,  then  will 

T" 

—   (3) 


.(4) 


The  values  of  W^  and  F,,  are  shown  by  curves  in  Figs.  1 
and  2  plotted  over  the  unit  fuel  consumption.  It  will  be 
seen  from  these  diagrams  that  the  area  of  the  exhaust  nozzle 
depends  directly  upon  the  economy  given  by  the  feed  water 
heater,  and  that  for  this  locomotive  to  require  the  original 
area  of  nozzle,  the  economy  must  be  such  as  to  reduce  the 
unit  fuel  consumption  to  approximately  68  lb.  per  sq.  ft. 

Fig.  3  illustrates  diagrammatically  the  type  of  exhaust 
Steam  heater  in  which  the  feed  water  circulates  through 
flie  annular  passages  between  the  inner  and  outer  tubes,  the 


heating  medium  flowing  through  the  inner  tube  and  sur- 
rounding the  external  surface  of  the  outer  tube.  To  provide 
sufficient  volume  the  pipes  are  arranged  in  pairs,  six  such 
pairs  or  units  forming  the  heater.  The  feed  water  is  forced 
by  a  feed  pump  into  the  header  at  one  end  of  the  heater,  it 
then  flows  in  annular  columns  to  the  opposite  header, 
traversing  the  entire  length  of  the  heater  and  flowing  thence 
to  the  boiler.  The  heating  medium  (exhaust  steam)  is  taken 
from   any  convenient  point  between  the  cylinder  and  the 
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Drain  - 

Fig.  3 — A  Type  of  Exhaust  Steam  Feed  Water  Heater 

exhaust  nozzle.  It  enters  the  heater  at  one  end  flowing 
through  the  twelve  internal  pipes  to  the  opposite  header, 
exhaust  steam  also  enters  the  casing  and  surrounds  the 
outer  pipes,  the  condensate  being  carried  to  any  convenient 
point. 

For  a  heater  of  the  dimensions  shown  in  Fig.  3  the  total 
traverse  of  the  feed  water  is  30  ft.  and  of  the  exhaust  steam 
in  the  inner  channels,  is  approximately  6  ft.;  the  total  heat- 
ing surface  in  tubes  is  71.22  sq.  ft.  As  a  modern  boiler  feed 
pump  will  deliver  100  lb.  of  water  against  a  boiler  pressure 
of  205  lb.  for  1.75  lb.  of  steam,  the  total  weight  of  water 
per  hour  passing  through  the  heater  is  54,400  X  1.0175  =: 
55,390  lb.  or  15.35  lb.  per  second. 

The  volume  per  foot  of  the  annular  space  between  a  pair 
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of  tubes  in  the  heater  Fig.  3  is  26.96  cu.  in.  and  the  weight 
of  water  at  60  deg.  is  .972  lb.  per  foot  of  tubes.     The  veloc- 

15.35 

ity  of  water  passing  into  the  heater  is  =:   15.75   ft. 

.972 
per  second. 

The  pressure  of  the  exhaust  steam  entering  the  heater  is 
13.7  lb.  gage  or  28.4  lb.  (absolute)  the  corresponding  tem- 
perature of  saturated  steam  being  247  deg.  F. 

As  the  outlet  or  condensate  pipe  from  the  heater  exhausts 
into  the  atmosphere,  the  heater  is  at  all  times  under  atmo- 
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spheric  pressure,  consequently  while  steam  is  present  the 
mixture  cannot  fall  below  212  deg.  The  temperature  range 
of  the  heating  medium  is  247  deg.-212  deg.  =  35  deg.,  and 
the  average  temperature  through  the  heater  is  .5(247-212) 
=  230  deg. 

To  determine  the  amount  of  heat  transmitted  to  the  feed 
water  in  its  passage  through  the  heater  it  is  necessary  to 
consider  the  rate  at  which  the  heat  flows  through  the  tube 
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Fig.  5 — ^Total  Conductance  for  Various  Average  Temperatures  at  a 
Feed  Water  Velocity  of  15.75  Ft.  Per  Sec. 

walls.  The  experiment  of  Clement  and  Garland  (Bulletin 
No.  40,  Engineering  Experiment  Station,  University  of 
Illinois)  affords  valuable  data  on  the  transmission  of  heat 
from  steam  to  water.     In  the  flow  of  heat  from  a  medium, 


in  B.t.u.  per  second,   for  the  various  temperatures  of  the 
heating  medium  obtaining  in  the  test. 

In  diagram  Fig.  5,  a  relation  is  established  between  the 
temperature  of  the  heating  medium  and  the  total  conduct- 
ance. As  the  range  and  conditions  of  this  test  are  fairly 
comparable  with  those  which  we  have  assumed  for  the 
present  study,  no  great  error  can  arise  in  accepting  them. 

We  have  found  that  the  velocity  of  the  feed  water  through 
the  heater  Fig.  3  is  15.75  ft.  per  second.  Taking  the  inter- 
sections for  this  velocity  from  Fig.  4  and  establishing  the 
corresponding  curve  on  Fig.  5.  we  find  that  for  a  velocity 
of  15.75  ft.  per  second  the  total  conductance  is  .1985  B.t.u. 
per  second  per  sq.  ft.  of  heating  surface,  for  each  degree  of 
temperature  difference.  As  each  lineal  foot  of  the  heater 
units  contains  2.374  sq.  ft.  of  heating  surface;  the  total 
conductance  per  lineal  foot  equals  2.374  X  .1985  =  .4712 
B.t.u.  per  degree  of  temperature  difference  between  the  heat- 
ing medium  and  the  feed  water. 

Th  heat  transmitted  by  any  given  section  of  the  heater 
may  be  determined  by  the  equation: 

Q   =  k°  A  hm (5) 

In  which: 

Q  =  Heat  transmitted  in  B.t.u.  per  second, 

k  =  Coefficient  of  heat  transfer,   or  conductance. 

A  =  Area  in  sq.  ft.  through  which  the  transfer  is  in  progress, 

hm  =:  Mean  temperature  difference  for  the  process. 

Assuming  that  the  feed  water  enters  the  heater  at  a  tem- 
perature of  60  deg.,  corresponding  to  a  thermal  content  of 
28.08  B.  t.  u.  and  with  the  average  temperature  of  the  heat- 
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gaseous  or  liquid,  in  contact  with  a  metal  plate,  to  a  medium     ing  medium  230  deg.,  the  heat  absorbed  per  pound  of  water 
in  contact  with  the  opposite  side  of  the  plate  there  are  three     through  the  first  lineal  foot  is  given  by  the  equation. 


Q  = 


k°  Ahm 


resistances  to  be  overcome.  These  are  the  resistance  of  the 
film  between  the  heating  medium  and  the  plate  on  one  side, 
the  resistance  due  to  the  metal  of  the  plate,  and  the  film 
between  the  plate  and  the  liquid  receiving  heat. 

From    the     data     obtained     by     Clement     and     Garland, 
diagram    Fig.    4    has    been   prepared,    giving   the    relation     using  the  quantities  found  above: 
between  the  velocity  of  the  feed  water  in  feet  per  second,  _   .i98S  x  2.374  x  (230  —  62.5) 

and  the  total  conductance  of  the  plate  and  the  two  films  ""  157/7x7972 


(6) 


In  which: 

s  =:  V'elocity  of  feed  water  in  feet  per  second. 

w   =   Weight  of  water  in  one  lineal  foot  of  heater. 


=  5.16  B.t.u. 
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Thus  at  the  end  of  the  first  lineal  foot  the  heat  content 
of  the  feed  water  is  28.08  -f-  5.16  =  33.24  B.  t.  u.,  cor- 
responding to  a  temperature  of  65.2  deg. 

By  a  similar  step  by  step  process  we  find  that  at  the  end 
of  30  lineal  feet,  the  heat  content  of  the  water  has  increased 
to  131.1  B.t.u.  corresponding  to  a  temperature  of  163.3  deg., 
or  a  rise  in  temperature  above  feed  water  of  103.3  deg. 

Fig.   6   curve  A   represents  this  rise  in  temperature   and 
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Fig.  7 — Efficiency  Curves  of  a   Locomotive  Boiler  Without  a 
Feed    Water    Heater 

heat  content,  plotted  in  relation  to  the  lineal  feet  in  the 
heater,  and  illustrates  the  fact  that  as  the  temperature  dif- 
ference diminishes,  the  heat  transfer  between  the  steam  and 
the  feed  water  becomes  proportionately  less.  If  the  heater 
contained  60  lineal  feet,  the  heat  content  would  be  172.27 
B.  t.  u.  and  the  corresponding  temperature  204.03  deg.,  or 
a  rise  in  temperature  above   feed  water  of   144.3   deg.,  an 
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at  247  deg.  is  1,162.8  B.t.u.,  the  total  heat  available  per 
second  is  2.265  X  (1162.8—180)  =  2,227  B.t.u.  The 
heat  absorbed  by  the  feed  water  per  second  is: 

.972  X  30  X  103.8  X  15.75 


30 


1.582  15.  t.  11. 


The  heat  remaining  in  the  condensate  is  2,227  —  1,582  ■=■. 
645  B.  t.  u.,  or  285  B.  t.  u.  per  lb.  In  other  words,  the  dry 
steam  will  condense  in  the  heater  until  the  mixture  contains 
285  B.  t.  u.  per.  lb.  above  the  heat  of  the  licjuid,  and  will 
be  discharged  with  this  heat  content,  at  a  temperature  of 
212  deg.  and  at  atmospheric  pressure. 

The  total  thermal  content  of  the  exhaust  steam  passing 
through  the  heater  per  pound  of  feed  water  is: 

2,227  X  30 

X  = 4-  28.08  —  173. 5y  I!,  t.  ii. 

.972  X  30  X  15.75 

This  corresponds  with  a  temperature  of  205.6  deg.  Reading 
from  curve  .1  on  Fig.  6  it  will  be  seen  that  this  quantity  of 
heat  is  absorbed  by  a  heater  of  61.6  lineal  feet. 

The  direct  economy  is  given  by  the  following  equation: 

Hi— (Ho— Hg) 


100  — 


n, 


jierctntaRe  of  economy    (7) 


In  which : 

Hi   ■=n   15.  t.  II.  in  ste.ini  at  boiier  pressure  le'^s  T!.  t.  ii.  in  fecil  water. 
Ho  =    Is.  t.  11.  absfirbe'l   by    feed  water  in  pas^-ing  tlirougli   heater. 
Hs  =  B.  t.  u.  per  lb.  of  steam  required  for  operating  feed  pump. 

Applying  this  equation  to  a  heater  having  a  traverse  of 
30  lineal  feet,  we  have  a  direct  economy  of: 

1,170.42—  (103.8  —  30  48) 


HO  — 


1.170.42 


7.2  per  cent. 


In  addition  to  the  direct  economy, — or  the  reduction  in  the 
number  of  thermal  units  which  the  boiler  must  supply, — 
there  is  an  indirect  saving  due  to  the  diminished  boiler 
losses  resulting  from  the  decreased  fuel  consumption.  Fig. 
7  gives  the  relation  between  the  thermal  value  of  the  fuel 
fired  and  that  utilized  in  the  prtxluction  of  steam,  in  other 
words  the  boiler  efficiency  as  determined  from  the  tests  of 
the  locomotive.  This  boiler  efficiency  is  plotted  in  relation  to 
the  unit  fuel  consumption  per  hour. 

It  has  been  shown  that  the  locomotive  not  equipped  with 
a  heater  consumes  120  lb.  of  dry  coal  per  hour,  per  sq.  ft. 
of  grate  surface  when  evaporating  54,400  lb.  of  water.  With 
a  heater  of  30  lineal  feet,  the  unit  fuel  consumption  is: 

120  X  1.087.82 

=  111.5  lb. 

1,170.42 

For  the  heater  having  60  lineal  feet,  it  is: 

120  _X  1,046.71 


1,170.42 


107.5  lb. 


increase  of  only  41  deg.  in  the  last  30  ft.  as  against  103.3 
during  the  first  30  ft. 

For  a  heater  having  a  traverse  of  30  lineal  feet,  the  heat- 
ing medium  in  its  passage  through  the  heater  has  given  up 
103.08  B.  t.  u.  by  its  temperature  drop  from  247  deg,  to 
212  deg.  As  the  weight  of  steam  passing  through  the  heater 
per  second  is  2.265  lb.  and  the  thermal  value  of  one  pound 


Referring  to  Fig.  7,  for  a  unit  fuel  consumption  of  120 
lb.,  the  boiler  efficiency  is  59  per  cent,  and  for  a  unit  con- 
sumption of  111.5  lb.,  an  efficiency  of  61.6  per  cent,  an 
indirect  economy  of  61.6  —  59  =  2.6  per  cent,  which  added 
to  the  direct  saving  as  found  above,  gives  a  total  economy 
of  7.2  +  2.6  —  9.8  per  cent. 

Similarly  we  find  that  with  a  unit  consumption  of  107.5 
lb.,  the  boiler  efficiency  is  62.5  per  cent,  and  the  indirect 
economy  equals  3.5  per  cent,  with  a  total  economy  of  14.2 
per  cent  for  the  heater  having  a  traverse  of  60  lineal  feet. 

This  IS  the  maximum  economy  obtainable  with  the  heater 
in  Fig.  3  when  diverting  15  per  cent  of  the  exhaust  steam. 

In  a  paper  read  by  George  M.  Basford,  as  reported  in 
the  Journal  of  the  American  Society  of  Mechanical  Engi- 
neers, for  September,  1917,  a  design  of  feed  water  heater 
is  illustrated,  in  which  the  feed  water  passes  in  a  thin  film 
between  two  spirally  corrugated  copper  tulles.  The  state- 
ment is  made  that  heat  transfers  greater  than  900  B.  t.  u. 
per  sq.  ft.  per  hour  per  degree  of  temperature  difference 
have  been  obtained  with  this  device. 

The  value  K  or  the  conductivitv  of  the  steel  tube  as  ex- 
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perimented  with  by  Clement  and  Garland  is  48.36  B.  t.  u. 
The  value  of  A'  for  copper  as  given  in  Marks'  handbook  is 
220  B.  t.  u.  Using  the  same  thickness  for  the  copper  tube 
as  for  the  steel  tube  experimented  with,  the  conductance  of 
the  former  is: 


220  X  1.204 


48.36 


-  =  5.48  n.t.u. 


The  conductance  of  the  steel  tube  is  1.204  B.  t.  u.  We  can 
combine  this  conductance  with  that  of  the  two  films  as  es- 
tablished by  Clement  and  Garland,  by  taking  the  value 
shown  in  Fig.  8  for  a  water  velocity  of  15.75  ft.  per  second. 

It  will  be  ob.ser^ed  that  the  curve  for  the  conductance  of 
the  water  film  is  approximatelj^  a  straight  line;  while  the 
curve  for  the  combined  conductance  of  tube  and  film  drops 
away  as  the  velocity  of  the  water  through  the  tube  is  in- 
creased; indicating  that  the  conductance  of  the  metal  in  the 
tube  is  not  constant  for  all  velocities. 

Reading  the  values  from  the  diagram,  we  have: 

1 

=  1.184  B.t.u. 


.354  .505 

This  gives  the  conductance  of  the  metal  in  the  tube  at  the 


given  velocity  of  the  feed  water. 


Assuming  that  the  con- 


ductance of  the  copper  tube  will  decrease  with  the  velocity 
in  the  same  ratio,  we  have  as  the  conductance: 


1.184  X  220 


48.36 


=  5.39  B.t.u. 


Combining  this  conductance  with  that  of  the  film,  we  have: 


-  .-'43   R.t.u. 


1  1  1 

-t- +  -- 

.505         5.39         .512 

The  conductance  in  B.  t.  u.  per  sq.  ft.  of  heating  surface  is 
then,  .243  X  3600  =  875,  this  agrees  very  closely  with 
the  figure  given  by  Mr.  Basford,  or  900  B.  t.  u. 

900 

Using  the  latter  figure,  we  have =  .25  B.  t.  u.  con- 

3,600 
ductance;  substituting  this  value  in  equation  (6),  we  have 
for  the  heater  Fig.  3  with  30  lineal  feet  traverse,  a  final 
temperature  of  178.05  deg.  with  a  thermal  content  of  145.93 
B.  t.  u.  This  increase  in  temperature  is  illustrated  by  cur\'e 
E  in  Fig.  6.  From  the  figures  given  it  would  seem  that  the 
increased  efficiency  of  the  heater  shown  l>y  Mr.  Basford  is 
due  chiefly  to  the  higher  conductance  of  the  metal   used. 

{To  be  Continued.) 


A.  T.  &  S.  F.  4-8-2  Type  Locomotives 

Heaviest  of  the  Type  Yet  Built;  Two  of  Similar 
Design,    Difiering    in    Detail   and    in    Fuel    Used 


IN  JUNE,  1918,  the  Atchison,  Topeka  &  Santa  Fe  re- 
ceived from  the  Baldwin  Locomotive  Works,  two  Moun- 
tain type  locomotives  for  use  in  passenger  service,  which 
are  designed  to  develop  54,100  lb.  tractive  effort.  These  en- 
gines bear  the  road  numbers  3700  and  3701,  and  although 
they  are  generally  similar  in  design  there  are  a  number  of  dif- 
ferences in  the  details.  Engine  3700  is  fitted  for  coal  burn- 
ing service  and  has  the  Baker  valve  gear,  while  engine  3701 
bums  oil  and  is  equipped  with  the  \Valschaert  valve  gear. 


velop  a  tractive  effort  of  57,200  lb.  A  comparison  of  the 
dimensions  of  the  Santa  Fe  locomotives  with  those  of  other 
notable  4-8-2  type  locomotives  is  presented  in  the  table. 

Using  Cole's  ratios  as  a  basis  of  comparison,  the  Santa  Fe 
locomotives  have  ample  evaporative  capacity,  the  boiler  be- 
ing something  over  100  per  cent  in  this  respect.  The  grate, 
however,  is  relatively  small,  and  has  a  rating  of  only  87  per 
cent.  In  other  words,  the  development  of  the  maximum 
horsepower  which  should  be  obtained  from  cylinders  of  the 
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There  are  other  differences  which  will  be  referred  to  later. 
The  proportions  of  these  locomotives  as  a  whole  compare 
favorably  with  any  of  the  same  type  which  have  been  built 
heretofore.  They  are  the  heaviest  of  the  type  thus  far  built 
and  with  one  exception  have  not  been  exceeded  in  tractive 
effort  by  any  4-8-2  type  locomotives  having  driving  wheels 
of  equal  or  greater  diameter.  The  locomotives  built  by  the 
Norfolk  &  Western  in  1916,  with  drivers  and  cylinders  each 
one  inch  larger  in  diameter  than  the  Santa  Fe  engines,  de- 


size  employed  on  these  engines,  at  the  rate  of  3.5  lb.  of  coal 
per  horsepower-hour,  will  require  an  hourly  combustion  rate 
of  138  lb.  per  sq.  ft.  of  grate  instead  of  the  120-lb.  rate  on 
which  Cole's  ratios  are  based.  The  New  York  Central  loco- 
motives referred  to  in  the  table  have  a  98  per  cent  boiler, 
with  a  slightly  higher  grate  rating,  and  the  Norfolk  &  West- 
em  locomotives  have  a  boiler  between  80  and  90  per  cent, 
with  a  90  per  cent  grate. 

Apart  from  the  changes  incident  to  the  use  of  different 
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OF  Notable  4-8-2  T 

YPE 

N.  Y.  C. 

N.&W. 

C.R.I.&P. 

1916 

1916 

1913 

50,000 

57,200 

SO.OOO 

343.000 

341,000 

333,000 

234,000 

236,000 

224,000 

28  by  28 

29  by  28 

28  by  28 

185 

200 

185 

69 

70 

69 

4,430 

3,984 

4,117 

1,212 

882 

994 

66.8 

80.3 

62.7 

fuels,  the  boilers  of  the  two  Santa  Fe  locomotives  are  alike. 
A  conical  ring  is  placed  in  the  middle  of  the  barrel,  increas- 
ing the  shell  diameter  from  82  in.  at  the  front  end  to  96  in. 
at  the  throat.  The  firebox  has  a  combustion  chamber  45/^  in. 
long,  and  arch  tubes  are  used  in  both  the  boilers.  An  arch 
is  fitted  in  the  coal-burning  locomotive,  which  is  fired  with 
a  Duplex  mechanical  stoker  and  is  equipped  with  power- 
operated  grate  shaker  and  fire  door.  On  engine  3701  the 
standard  arrangement  of  Santa  Fe  oil-burning  equipment, 
with  Booth  burner,  is  used.  The  superheaters  are  of  the  same 
size  as  those  used  in  the  Santa  Fe  3160  class  Mikado  type 
locomotives. 

Flexible  staybolts  are  applied  in  the  breaking  zones  in  the 
sides,  back  and  throat  of  the  firebox,  and  in  the  sides  and 
bottom  of  the  combustion  chamber,  while  four  rows  of  ex- 
pansion stays  support  the  forward  end  of  the  combustion 
chamber  crown.     In  the  case  of  such  of  the  expansion-stays 


Comparison  of  Principal  Dimensions 

Locomotives 

Road   Santa  Fe 

Year  built   1918 

Tractive  eflfort.  lb 54,100 

Total  weii'ht,  lb 353,900 

Weight  on  drivers,  lb 227,700 

Cylinders,   in 28  by  28 

Boiler  pressure,  lb.  per  sq.  in — .  200 

Diameter  of  drivers,  in 69 

Evaporating  heating  surface,  sq.  ft.       4,790 

Superheating   surface,   sq.    ft 1,086 

Grate  area,  sq.  ft 71.5 


as  cannot  be  placed  radially  with  relation  to  the  outside  shell, 
bosses  are  electrically  welded  to  the  roof  sheet  in  order  to 
provide  a  sufficient  number  of  threads  for  the  staybolt 
sleeves. 

The  main  dome  is  located  immediately  in  front  of  tlie  com- 
bustion chamber,  while  the  auxiliary  dome  is  farther  for- 
ward on  the  conical  ring.  This  dome  is  placed  on  the  left- 
hand  side  of  the  boiler  over  a  17-in.  opening,  the  center  of 
which  is  14  in.  from  the  longitudinal  boiler  center.  The 
opening  thus  clears  the  dry  pipe,  and  permits  easy  entrance 
to  the  boiler  for  inspection  purposes. 

The  dynamic  augment  in  rail  pressure  due  to  the  effect 
of  the  counterbalance,  is  kept  within  reasonable  limits  by 
using  comparatively  light  reciprocating  and  revolving  parts 
made  of  special  materials.  The  piston  heads  are  steel  cast- 
ings of  dished  section,  while  the  piston  rods,  main  rods,  side 
rods  and  main  crank  pins  are  of  Nikrome  steel.  The  piston 
rods  are  of  the  extended  type.  The  crossheads  interchange 
with  those  of  the  3160  class  Mikados  and  are  of  the  Laird 
type,  with  comparatively  light  bodies  of  .40  per  cent  carbon 
steel.  Fifty  per  cent  of  the  weight  of  the  reciprocating  parts 
is  balanced.  The  driving-wheels  are  fitted  with  Mansell  tire 
retaining  rings. 

Locomotive  No.  3700,  with  the  Baker  valve  motion,  is 
equipped  with  piston  valves  of  the  Santa  Fe  standard  design 
and  with  the  Ragonnet  type  B  power  reverse  mechanism; 
while  locomotive  No.  3701,  which  has  the  valves  operated 
by  the  Walschaert  motion,  is  eqiiipped  with  the  American 
Balanced  Valve  Company's  piston  valves  and  the  Lewis 
power  reverse  gear. 

The  running  gear  details  include  several  features  of  in- 
terest. The  main  frames  have  a  width  of  5^  in.  and  the 
upper  and  lower  frame  rails  between  adjacent  pairs  of  driv- 
ing pedestals  are  united  by  vertical  ribs,  which  are  cast  in 
one  piece  with  the  frame  and  greatly  increase  its  strength  in 
a  vertical  direction.  These  ribs  support  the  equalizing  beam 
fulcrum  pins.  The  frames  are  braced  transversely  at  each 
pair  of  driving  pedestals  and  also  midway  between  the  ped- 
estals. Long  journals  with  driving  boxes  of  the  Cole  type 
are  used  on  the  main  driving  axle  and  the  shoes  and  wedges 


interchange  with  those  of  the  3160  class  Mikados.  The  rear 
frame  is  of  the  Commonwealth  cradle  pattern,  and  in  this 
case  is  used  in  combination  with  the  Delta  trailing  truck. 
Locomotive  No.  3700  is  equipped  with  a  leading  truck  of 
the  Economy  constant  resistance  type,  while  the  leading  truck 
of  No.  3701  has  three-point  suspension  swing  links  and  a 
one-piece,  cast  steel  frame  in  lieu  of  a  frame  of  the  built-up 
design  generally  used. 

The  guide-yoke  and  valve  motion  bearer  of  each  locomo- 
tive are  braced  to  the  boiler  by  heavy  wrought  iron  rods  hav- 
ing jaws  on  their  upper  ends  which  are  pinned  to  brackets 
studded  to  the  boiler  shell.  These  brackets  are  fitted  against 
external  liners  riveted  to  the  boiler  shell.  Ample  strength  is 
thus  provided  in  a  vertical  direction,  while  provision  is  made 
for  lateral  movement  due  to  the  expansion  and  contraction 
of  the  boiler  shell. 

The  tenders  have  six-wheel  trucks  and  one-piece,  cast-steel 
frames  and  the  details  interchange  with  those  of  the  Mikado 
type  locomotives  previously  mentioned. 

Although  these  locomotives  represent  a  type  that  is  new  to 
the  Santa  Fe  system,  and  are  in  a  certain  sense  experimental, 
their  design  is  based  on  that  of  locomotives  which  are  giving 
satisfactory  results  on  this  road,  and  no  radically  new  feat- 
ures are  embodied  in  their  construction.  Few  railways  in 
this  countr}-  present  more  difficult  operating  conditions  than 
the  mountain  divisions  of  the  Santa  Fe,  where  there  is  an  ex- 
cellent field  for  demonstrating  the  capacity'  and  efficiency  of 
the  Mountain  type  locomotives  in  general,  in  heavy  passen- 
ger service. 

The  table  which  follows  presents  the  principal  dimensions 
and  data  pertaining  to  these  locomotives : 

General  Data 

Gafte 4  ft.  8^  in. 

Service   Passenger 

Fuel    Oil,  soft  coal 

Tractive  effort   54,100  lb. 

Weieht  in  workine  order 353,900  lb. 

Weight   on  drivers 227.7001b. 

Weight  on  lea-Iin"?  truck 65.7001b. 

Weight  on  trailing  truck 60,500  lb. 

Weight  of  engine  and  tender  in  working  order 587,600  lb. 

Wheel   base,   driving 1 8  ft. 

Wheel  base,  total 39  ft.  5  in. 

Wheel  base,  engine  and  tender 76  ft.  85<  in. 

Ratios 

Weight  on  drivers  —■  tractive  effort 4.2 

Total   weight    -r-    tractive   effort 6.5 

Tractive  effort  X  diam.  drivers   -^  equivalent  heating  surface*.  .581.5 

Equivalent  heating  surface*   -H  grate  area 89.8 

Firebox  hepting  surface  -r-  equivalent  heating  surface,*  per  cent.  .5.8 

Weight  on  drivers  -H   equivalent  heating  surface* 35.5 

Total  weight  -^  equivalent  heating  surface* SS.l 

Volume  both  cylinders 19.9  cu.  ft. 

Equivalent  heating  surface*  -r    vol.  cylinders 322.6 

Grate  area  -f-  vo'.  cylinders 3.6 

Cylinders 

Kind   Simple 

Diameter  and  stroke 28  in.  by  28  in. 

..  Valves 

Kind '. Piston 

Diameter    15  in. 

Wheels 

Driving,  diameter  over  tires 69  in. 

Driving,  thickness  of  tires 3'/2  in. 

Driving  journals,  main,  diameter  and  length 12  in.  by  20  in. 

Driving  journals,  others,  diameter  and  length 11  in.  by   IJ  in. 

Engine  truck  wheels,  diameter 3.^  in. 

En^ne  truck,  journals 7  in.  by  12  in. 

Trailing  truck  wheels,  diameter 47  in. 

Trailing  tri'ck,  journals 9  in.  by  14  in. 

Boiler 

Style  Conical  wagon-top 

Working  pressure 200  lb.  per  sq.  in. 

Outside  diameter  of  first  ring 82  in. 

Firebox,  length  and  width 12254   in.  by  84  >i  in. 

Firebox  plates,  thickness. ..  .Sides,  back  and  crown,  1^  in.;  tube,  •ft  in. 

Firebox,  water  space Front  and  sides,  5  in.;  back,  454  in. 

Tubes,  number  and  outside  diameter 253—254  in. 

Flues,  number  and  outside  diameter 43 — 5  VS  in. 

Tubes  ind  flues,  length 2l  ft. 

Heating  surface,  tubes  and   flues 4.416  sq.  ft. 

Heatinct  surface,   firebox,  including  arch  tubes 374  sq.  ft. 

HeatinjT  surface,  total 4,790  sq.  ft. 

Superheater  heating  surface 1,086  sq.  ft. 

Eqnivalent  heating  surface* 6,419  «q.  £t- 

Grate  area    71.5  sq.  ft. 
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Tcnilcr 

Tank    Wafer  bottom 

Frome   Cast  steel 

Weight   -'33,700  11>. 

W  heels,  diameter   3i  in. 

Tournal.o,  diameter  and  length 5;  i   in.  hv   10  in. 

Water  capacity    1  J.'ooo  gal. 

Oil  capacity    4,000  gal. 

'Equivalent   hentiner   'iurf.-ce    =    total   eyai'orative    heating   surface    +    1.5 
times  the  superhenting  surface. 


SUPERHEATER  LOCOMOTIVE 
PERFORMANCE* 

Superheatins;  as  adapted  to  locomotive  service  established 
itself  as  practical,  simple  and  economical  several  years  ago. 
So  much  evidence  lias  l)een  presented  from  time  to  time, 
showing  the  benefits  derived  from  superheating,  that  the 
case  is  well  proven,  and  further  substantiation  here  is  out 
of  place.  Our  problem  is  one  of  maintenance  and  opera- 
tion, one  of  getting  full  measure  of  return  out  of  the  25,000 
superheater  locomotives  in  service  in  the  United  States. 
They  are  capable  of  returning  or  saving  20  per  cent  to  25 
per  cent  in  coal  per  unit  of  work  done;  they  are  capable  of 
doing  25  per  cent  to  ,S0  per  cent  more  work  per  locomotive 
than  similar  saturated  steam  locomotives,  either  by  hauling 
heavier  trains  at  given  schedules,  or  given  trains  at  faster 
schedules.  These  are  positive  and  direct  returns  that  have 
been  estal^lished  under  day  by  day  operating  conditions 
and  are  to  be  expected  at  all  times. 

Now,  more  than  any  time  in  the  past,  is  it  imperative 
that  locomotives  should  be  kept  in  a  condition  to  sustain 
100  per  cent  operating  load.  Every  hour  of  high  priced 
labor  must  be  made  to  produce  the  most,  and  not  wasted 
in  working  out  some  uncertain  guess.  In  the  same  way 
every  pound  lof  expensive  material  must  be  made  to  earn 
its  high  cost;  that  is.  locomotives  should  leave  the  freight 
yard  fully  loaded  to  a  rating  of  higher  authority  than  that 
provided  In-  the  ability  of  a  poor  fireman.  The  emergency 
of  the  times  demands  that  full  measure  be  returned  from 
every  unit  employed.  Incompetence  and  carelessness  have 
no  place  in  the  present  emergency.  Locomotives  must  be 
operated  and  maintained  by  those  who  know  and  who  will. 
The  full  measure  of  the  superheater  locomotive  is  100  per 
cent  of  its  rating  at  all  times  on  a  minimum  consumption 
of  coal  and  water. 

To  illustrate  more  clearly  what  is  meant,  the  committee 
takes  the  liberty  of  abstracting  a  recent  paper  by  C.  M. 
Darden,  read  before  the  Southern  &  Southwestern  Railway 
Club.  Tests  of  a  Mikado  type  locomotive  developed  that 
a  change  of  f^  in.  in  the  diameter  of  the  exhaust  tip  in- 
creased the  firebox  temperature  about  400  deg.  by  increas- 
ing the  draft,  thereby  providing  more  complete  combustion, 
with  a  resultant  saving  of  $57,000  in  coal  per  year.  The 
locomotive  seemed  to  l)e  performing  satisfactorily  before  the 
change,  with  no  complaint  from  the  crew.  Adjustment  in 
the  valve  gear  showed  an  increase  of  7.8  per  cent  in  draw- 
bar horsepower;  thus  permitting  this  locomotive  to  haul  the 
same  tonnage  at  a  higher  sustained  rate  of  speed  or  a  pro- 
portionate increase  in  tonnage  rating  at  the  same  rate  of 
speed.  There  are  several  engines  of  this  type  in  the  same 
class,  which  multiplies  the  benefit  to  the  railroad. 

Similar  investigation  of  a  Ten-wheel  locomotive  which 
had  been  converted  by  the  application  of  a  superheater,  in- 
dicated changes  which,  when  carried  out,  improved  the  coal 
economy  9.8  per  cent  and  also  resulted  in  making  up  34 
min.  on  a  schedule  previously  involving  delays  of  over  50 
min.  The  engine  is  now  hauling  three  additional  cars  and 
burning  less  coal. 

T*arts  of  superheater  locomotives  which  may  affect  econ- 
omy should  be  ver>'  carefully  watched  for  proper  size  and 

•Abstract  of  committee  report  presented  at  the  1918  convention  of  the 
Traveling   Engineers'   .Association. 


adjustment.  Air  openings  in  ash-pans  on  many  locomotives 
are  insufficient.  Grate  designs  are  not  adaptable  to  the  kind 
of  fuel  burned.  Exhaust  nozzle  size  and  location  bear  a 
direct  relation  to  fuel  economy.  Front  end  arrangement 
and  adjustment,  with  special  attention  to  the  prevention  of 
steam  or  air  leaks,  furnish  opportunity  for  improvement  in 
many  ca.ses.  Stack  design,  size  and  location,  can  be  given 
clo.ser  attention  with  profitable  results.  Many  other  items 
might  be  enumerated  constituting  things  that  it  is  more  con- 
venient to  get  along  with  than  to  correct,  as  the  engine  prob- 
al)ly  runs  satisfactorily  to  those  who  do  not  have  the  owners' 
interests  particularly  at  heart.  Attention  to  them,  how- 
ever, would  increase  the  earning  power  of  the  machine  for 
the  operators  and  move  more  freight. 

Just  as  any  machine  requires  care  and  attention  to  keep 
its  production  at  a  maximum,  there  are  certain  fundamen- 
tals in  maintenance  and  operation  which  are  essential  to 
the  100  per  cent  performance  of  the  superheater  locomotive. 
They  are  easy  to  comprehend  and  simple  to  cany  out,  but 
to  insure  100  per  cent  performance  they  must  be  kept  con- 
stantly in  mind  and  continuously  carried  out  by  both  shop 
and  enginemen. 

IMPORTANCE    OF    CORRECT    MAINTENANCE 

Correct  maintenance  in  the  back  shop  and  the  engine 
house  is  essential  to  the  best  operating  results  on  the  road. 
Unle.'^s  a  locomotive  is  turned  out  in  first-class  condition, 
first-class  performance,  from  an  operating  standpoint,  can- 
not reasonably  be  expected  from  it.  The  superheater  re- 
(juires  a  minimum  of  attention  to  keep  it  in  good  condi- 
tion. If  it  is  not  given  this  attention,  the  superheater  may 
be  injured;  but  the  performance  of  the  locomotive  certainly 
will  be  injured. 

CLEAN    FLUES 

Examine  a  piece  of  metal  that  has  been  lying  in  a  bed 
of  cinders  and  note  the  corrosion  that  has  taken  place. 
Imagine  thiit  there  is  added  to  this  corrosion  the  effects  of  the 
high  temperature  reached  by  cinders,  soot  and  clinkers,  which 
are  lying  in  a  boiler  flue,  and  you  will  have  an  idea  of  the 


Distorted    Ends  of   Superheater   Units,   One   Result   of 
Stopped- Up   Flues 

conditions  imposed  upon  superheater  units  when  the  flues 
are  not  kept  clean.  A  continuation  of  these  conditions  is 
likely  to  result  in  burned  and  warped  unit  pipes,  and  burned- 
off  unit  bands  and  supports,  permitting  the  unit  to  vibrate 
in  the  flue.  Sooner  or  later  this  will  necessitate  repairs  to 
the  superheater,  which  will  require  the  locomotive  to  be  held 
out  of  service.  This  might  be  called  the  indirect  result  of 
not  keeping  the  flues  clean;  the  direct  result  is  the  shutting 
off  of  part  of  the  hot  gases  from  reaching  the  superheater 
units  and  also  the  evaporative  surface  of  the  flue;  the  amount 
of  superheat  in  the  steam  falls  off  and  the  effective  per- 
formance of  the  locomotive  is  reduced.     If  the  flue  becomes 
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completely  stopped  up,  the  effect  is  aggravated.     One  large  dampers 

flue  of  a  25-unit  locomotive  superheater  stopped  up  in  this  Consider  for  a  moment  what  happens  in  the  locMnotive 
way,  reduces  the  capacity  of  the  superheater  4  per  cent  and  with  a  hot  fire  in  the  firebox  if  the  crown-sheet  is  pennitted 
the  total  superheating  capacity  falls  off  4  per  cent  more  for  to  become  dry.  A  similar  condition  exists  with  the  units 
every  additional  plugged  flue.  when  the  throttle  is  closed  in  a  superheater  locomotive  which 
There  should  he  no  need  of  a  remedy  for  this  condition;  has  no  damper.  The  same  condition  applies  when  the 
what  is  required  is  a  preventative.  Thorough,  systematic,  throttle  is  closed  and  the  damper  has  been  fastened  in 
regular  cleaning  of  all  flues,  large  and  small,  obviates  the  the  open  position.  When  the  throttle  is  closed,  steam  ceases 
difficulties  resulting  from  plugged  flues.  Spasmodic,  half-  to  flow  through  the  superheater  units  and  there  is  then  noth- 
hearted  poking  with  a  rod  at  one  or  two  flues  which  appear  ing  to  absorb  any  heat  which  may  be  delivered  to  the  unit 
to  be  the  worst  is  not  flue  cleaning.  Correct  flue  cleaning  pipes.  If  the  hot  gases  continued  to  flow  through  the  large 
must  be  a  matter  of  shop  routine.  Don't  wait  to  clean  the  flues,  particularly  with  the  locomotive  drifting  at  high  speed, 
flues  until  there  is  a  steam  failure  and  a  delayed  train,  the  units  would  become  overheated.  While  damage  might 
Keep  them  clean  all  the  time  and  prevent  the  failure.  It  not  be  evident  after  a  single  occurrence  of  this  kind,  con- 
is  not  only  the  cheapest  in  the  long  run,  but  it  is  the  easiest,  tinned  overheating  will  break  down  the  structure  of  the 
To  knock  a  little  clinker  off  one  or  two  units,  and  blow  a  material  and  damage  the  units. 

small  accumulation  of  soot  and  cinders  through   into  the         The  location  of  the  damper  in  the  smokebox  is  such  that 

front  end  with  a  ^-in.  pipe  on  the  end  of  an  air  hose  is  a  it  controls  the  flow  of  gases  through  the  large  flues,  and 

small  job.     However,  with  15  or  18  large  flues  and  40  or  when  the  throttle  is  closed  the  damper  automatically  shuts 

50  small  ones  plugged  solid  with  cinders  for  several  feet  off  the  flow  of  gases  through  these  flues  and  protects  the 

and  the  cinders  eml>edded  around  the  superheater  units  so  superheater.     When  the  throttle  is  opened,  steam  is  auto- 

that  a  bar  has  to  be  used  to  loosen  them,  the  job  of  flue  matically  supplied  to  the  damj)er  cylinder  and  the  damper 

cleaning   assumes   considerable  proportions.      It   is  preven-  opens.     In  switching  locomotives,  where  the  boiler  is  very 

tion  that  is  needed;  not  cure.  generally  in  use  when  the  throttle  is  closed,  it  has  been  found 

desirable  to  operate  the  damper  with  steam  from  the  blower, 

MAINTAINING    SUPERHEATER    UNITS  j     i.u       j  •       ^u  ii  i.         u  ...u 

and   the   damper   is   then   normally   open   except   when  the 

There  are  two  main  considerations  bearing  on  the  main-  blower  is  in  use. 
tenance  of  tight  joints  between  the  superheater  units  and  the         The  damper  mechanism  is  ver)'  simple  and  requires  but 

header;  correct  grinding  of  the  unit  ball  ends  and  their  seats  little  attention  to  keep  it  in  good  working  condition.     Given 

in  the  header;  and  the  quality  of  the  material  and  manu-  that  little  attention,  it  performs  its  functions  and  aids  mate- 

facture  in  the  unit  clamp  bolts.     It  must  be  borne  in  mind  rially  in  securing  the  best  performance  from  the  locomotive, 

that  while  the  unit  end  is  spherical,  with  a  radius  of  1  1/16  A  most  pernicious  practice  is  that  of  fastening  the  damper 

in.,  the  header  seat  is  not  spherical,  but  conical,  with  an  in  the  open  position.     This  practice  completely  defeats  the 

angle  of  45  deg.     The  ball  end,  when  correctly  ground,  has  object  of  the  damper.     The  damper,  properly  installed,  of- 

a  line  bearing  of  1/32  in.  to  3/32  in.  wide  in  the  header  fers  no  interference  to  the  draft,  and  attention  to  its  few 

seat.  maintenance  requirements  insures  its  continuing  to  function 

In  repairing  these  joints,  it  is  seldom  necessary  to  remove  correctly.  Fastening  the  damper  in  the  open  position  to 
any  metal  with  a  cutting  tool,  unless  the  seats  are  correct  a  bad  steaming  condition  that  is  due  to  neglect  of 
scored  or  cut,  and  then  only  enough  metal  should  be  re-  flue  cleaning  removes  the  protective  feature  from  the  super- 
moved  to  true  up  the  seats.  In  the  great  majority  of  cases,  heater  units  and  does  not  remove  the  cause  of  the  trouble, 
a  light  grinding  with  the  soft  metal  grinding  process  will  There  is  nothing  to  be  gained  from  this  practice  and  the 
restore  both  the  header  seats  and  the  unit  ends  to  a  good  locranotive's  performance  may  be  seriously  affected  because 
bearing.     With  correct  grinding  of  these  seats,  the  key  to  of  damage  to  the  superheater  units. 

tight  joints  lies  in  the  unit  clamp  bolts.     These  should  have         Freezing   of   damper   cylinders,    sometimes   the   cause   of 

a  tensile  strength  of  not  less  than  100,000  lb.  per  sq.  in.,  difficulty  in  cold  weather,  is  easily  prevented  by  thoroughly 

and  an  elastic  limit  of  not  less  than  75,000  lb.  per  sq.  in.,  lagging  both  the  steam  supply  and  the  drain  pipes.     These 

and  the  nuts  must  be  capable  of  developing  the  full  strength  pipes  should  be  free  from  pockets  which  would  permit  the 

of  the  bolt.     When  bolts  of  ordinary  iron,  of  low  tensile  collection  of  moisture, 
strength  are  employed,  the  material  has  not  the  necessar>' 

strength  to  resist  the  force  applied  by  a  man  in  setting  up  ^"^  effects  of  high  water 

the  nuts  with  a  wrench,  so  that  the  bolt  stretches,  the  ball         The   economies    resulting   frMn   the  use   of   superheated 

end  does  not  seat  tightly  in  the  header,  and  a  steam  leak  steam  depend  on  the  temperature  to  which  the  steam  is 

results.  superheated.     Steam  with  250  deg.  of  superheat  will  give 

The  bands  and  supports  which  hold  the  unit  pipes  to-  better  results  than  steam  with  150  deg.  The  superheater 
gether  and  the  unit  in  its  place  in  the  flue  are  important  will  evaporate  water;  but  it  cannot  do  so  and  at  the  same 
factors  in  maintaining  tight  joints  at  the  header.  The  sup-  time  superheat  steam.  Acting  on  the  assumption  that  the 
ports  not  only  hold  the  pipes  together,  but  support  the  unit  water  level  can  be  carried  at  the  top  of  the  glass  in  a  super- 
in  its  correct  position  in  the  flue.  The  correct  application  heater  locomotive,  is  putting  the  superheater  to  work  as  an 
of  bands  and  supports  is  vitally  important.  If  bands  are  auxiliary  evaporator  or  boiler.  Water  cannot  be  super- 
applied  where  supports  should  be,  the  unit  will  not  be  sup-  heated;  it  must  first  be  turned  into  steam,  and  every  square 
ported  firmly  in  position  clear  of  the  walls  of  the  flue,  but  foot  of  surface  that  the  superheater  gives  up  to  the  evapora- 
will  lie  on  the  bottom  and  vibrate  when  the  locomotive  is  tion  of  water,  carried  over  through  the  throttle  and  dry  pipe^ 
in  motion.  This  vibration  places  a  strain  on  the  joint  at  is  lost  from  the  purpose  of  superheating.  Carrying  the  water 
the  header  and  may  result  in  steam  leaks  at  this  point  or  at  a  level  which  results  in  priming  reduces  the  superheating 
in  damage  to  the  unit  pipes.  capacity  of  the  superheater  and  injuriously  affects  the  loco- 

The  effects  on  locomotive  performance  of  steam  leaks  in  motive's  performance, 
the  front  end  need  not  be  dwelt  upon;  they  are  familiar  to         This  practice  has  another  bad  effect.     As  a  boiler  accu- 

any  one  who  is  familiar  with  the  locomotive  and  are  easily  mulates  scale,  so  does  a  superheater  when  it  is  made  to  do 

prevented  by  giving  them  proper  attention  in  shops  and  a  boiler's  work.     The  scale  formation  in  the  superheater 

engine  houses.  units  may  become  thick  enough  to  insulate  the  steam  pass- 
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ing  through  the  units  so  that  it  cannot  absorb  the  necessary 
heat  from  the  pipes,  and  again  the  locomotive's  performance 
will  fall  off. 

In  the  operation  of  superheater  locomotives,  the  water 
should  always  be  carried  as  low  as  the  service  conditions 
will  permit.  It  should  be  impressed  on  hostlers  and  others 
who  move  locomotives  around  shops  and  terminals  that  flood- 
ing the  boiler  is  bad  practice.  It  will  result  in  water  go- 
ing over  into  the  superheater  under  conditions  favorable 
to  the  formation  of  scale;  it  also  encourages  leaky  units, 
both  of  which  are  followed  by  a  falling  off  in  the  perform- 
ance of  the  locomotive  when  it  is  on  the  road. 

LUBRICATION    AND    DRIFTING 

The  successful  lubrication  of  superheater  locomotives 
presents  no  very  difficult  problem.  Careful  study  of  con- 
ditions will  generally  indicate  their  cause  and  suggest  means 
of  overcoming  it.  So-called  carbonization  of  oil  in  the 
cylinders  is  caused  by  the  admission  of  air  when  the  cyl- 
inders are  at  temperatures  above  the  flash  point  of  the  oil 
and  by  unconsumed  gases  being  drawn  into  the  valve  cham- 
bers and  cylinders  through  the  exhaust.  The  practice  of 
drifting  with  a  slightly  opened  throttle  should  always  be 
followed.  The  use  of  oil  having  a  flash  point  above  the 
temperature  of  the  steam  is  also  recommended.  Experience 
has  demonstrated  that  the  admission  of  oil  to  the  valve 
chests  only  does  not  provide  the  necessary  lubrication  for 
the  cylinders  as  satisfactorily  as  when  oil  is  fed  directly  to 
them. 

A  ver\'  important  consideration  in  the  lubrication  of  super- 
heater locomotives  is  the  fitting  of  piston  and  valve  rings. 
The  material  used  in  bushings  and  rings  should  be  of  the 
best;  and  the  rings  should  fit  the  walls  and  not  too  tightly. 
The  bore  of  a  cylinder  or  valve  chest,  when  new,  is  round, 
and  the  rings  should  be  turned  round  to  fit  the  bore.  Turn- 
ing the  rings  too  large,  and  then  cutting  a  piece  out  and 
springing  them  into  place  results  in  an  oval  ring  in  a  round 
cylinder. 

Experience  has  demonstrated  that  careful  fitting  of  rings 
of  a  good  grade  of  material;  the  use  of  the  throttle,  open 
slightly,  when  drifting;  and  the  delivery  of  oil  directly  to 
the  cylinders  as  well  as  to  the  valve  chests  will  prevent 
lubrication  troubles  on  superheater  locomotives. 

THE  PROBLEM  AND  ITS  SOLUTION 

Clean  flues,  dampers  in  good  operative  condition,  units 
well  maintained,  water  carried  at  the  right  level — all  of 
these  must  be.  And  they  can  be,  easily,  if  every  one  will 
do  his  share.  Prevention  must  be  borne  in  mind  and  acted 
on  by  all.  There  is  no  other  machine  of  which  it  is  more 
true  than  of  the  locomotive  that  "an  ounce  of  prevention 
is  worth  a  pound  of  cure."  Prevent  plugged  flues  by  clean- 
ing them  regularly,  when  cleaning  them  is  only  a  little  job; 
prevent  disabled  dampers  and  damaged  units  by  reporting 
and  having  completed  the  little  jobs;  carr\'  the  water  at  a 
reasonable  level  and  prevent  a  loss  in  superheater  capacity; 
drift  with  the  throttle  cracked  and  prevent  lubrication  diffi- 
culties. Prevention  is  easy  and  economical.  Cure  is  diffi- 
cult and  expensive;  it  means  overtime,  delay  and  loss  of 
service  engine-hours. 

The  items  that  have  been  considered  for  the  most  part 
pertain  in  particular  to  the  superheater,  but  the  importance 
of  other  things  must  not  be  overlooked.  Correct  steam  dis- 
tribution, absence  of  steam  leaks,  good  maintenance  of  ma- 
■chiner)'  and  proper  drafting  are  all  matters  of  as  vital  im- 
portance to  the  superheated  as  to  the  saturated  steam  loco- 
motive. But  in  these,  as  well  as  in  those  features  which 
are  more  closely  related  to  the  superheater,  the  policy  of 
prevention  by  overcoming  small  difficulties  when  they  are 
small,  is  the  simplest  and  easiest  way  to  produce  the  results 
which  must  be  obtained.     On  the  roads  which  followed  this 


policy,  there  was  a  minimum  of  difficulty  experienced  last 
winter.  Their  example  lies  before  us  and  all  must  begin 
to  profit  by  it  now  in  order  to  realize  the  best  performance 
from  the  superheater  locomotive  during  the  winter  ahead. 
The  report  was  signed  by  Joseph  Keller  (Lehigh  Valley), 
chairman,  Frederick  Kerby  (Baltimore  &  Ohio),  Hugh 
Gallagher  (Atchison,  Topeka  &  Santa  Fe),  J.  A.  Cooper 
(Erie),  and  W.  A.  Buckbee  (Locomotive  Superheater  Com- 
pany.) 

DISCUSSION 

Joseph  Keller,  chairman  of  the  committee,  after  reading 
the  report  spoke  of  some  tests  that  were  made  regarding  the 
lubrication  of  superheater  locomotives  which  were  not  com- 
pleted in  time  to  be  included  in  the  report.  A  vacuum  gage 
was  applied  to  the  valve  chamber  at  the  point  where  the  relief 
valve  is  usually  located,  to  determine  the  amount  of  vacuum 
obtaining  under  varying  conditions.  The  tests  were  made 
on  Pacific  and  Mikado  locomotives  having  a  1-in.  and  a 
1 3^4 -in.  steam  pipe  leading  to  the  cylinders  for  the  purpose 
of  admitting  steam  while  drifting.  In  a  test  at  45  m.  p.  h., 
with  the  drifting  valve  wide  open,  the  vacuum  varied  from 
26  to  36  per  cent.  With  the  valve  closed  it  increased  to  50 
and  66  per  cent.  In  some  cases  a  vacuum  of  about  80  per 
cent  was  obtained  with  the  drifting  valve  closed.  In  every 
case  the  amount  of  vacuum  was  considerably  greater  with 
the  drifting  valve  closed  than  when  the  steam  was  being 
admitted  to  the  cylinders  through  the  drifting  valves.  This 
indicated  that  regardless  of  the  fact  that  drifting  valves  are 
used  there  is  an  opportunity  for  the  cylinders  to  suck  in 
gases  from  the  smoke-box.  An  analysis  of  the  carbonization 
found  in  the  valve  chamber  of  the  Mikado  locomotive  showed 
that  27.72  per  cent  was  oil  matter,  23.17  per  cent  was  iron 
and  59.11  per  cent  was  coke.  This  shows  that  the  walls  are 
abrazed  and  iron  fillings  contribute  to  the  carbonization  mat- 
ter. It  also  shows  that  some  of  the  smoke  is  drawn  back 
through  the  exhaust  nozzle.  These  tests  indicate  the  neces- 
sity of  preventing  a  partial  vacuum  forming  in  the  cylinders. 

F.  P.  Roesch,  fuel  supervisor  of  the  Railroad  Administra- 
tion, spoke  of  some  tests  made  on  the  El  Paso  &  Southwestern 
in  which  it  was  found  that  it  required  a  2 -in.  steam  pipe  to 
keep  the  cylinder  drifting  valves  closed  while  the  locomotive 
was  drifting,  and  that  the  supply  of  steam  for  this  purpose 
was  very  large.  He  suggested  that  steam  be  admitted  to  the 
exhaust  side  of  the  piston  in  an  endeavor  to  break  the  vacuum 
and  at  best  to  dilute  the  gases  drawn  into  the  cylinders.  As 
an  example  of  this  he  referred  to  the  operation  of  the  old 
time  water  brake.  He  spoke  of  the  necessity  of  properly 
maintaining  superheaters  and  of  the  importance  of  not  car- 
rying the  water  in  the  boiler  too  high.  He  told  of  having 
found  superheater  units  "repaired"  by  plugging  them  at  the 
beader  with  blind  gaskets.  This  is,  of  course,  bad  practice 
and  should  not  be  tolerated. 

F.  Kirby,  Baltimore  &  Ohio,  called  attention  to  the  fact 
that  a  leaky  front  end  door  or  steam  pipe  will  greatly  affect 
the  efficiency  of  the  superheater.  He  was  very  much  in 
favor  of  the  use  of  pyrometers  in  order  that  the  engine  crew 
may  better  watch  the  performance  of  the  locomotive.  It 
also  gives  an  indication  of  the  condition  of  the  locomotive. 
If  the  proper  degree  of  superheating  is  to  be  obtained,  the 
efficiency  of  the  locomotive  will  be  greatly  diminished  by 
keeping  the  water  too  high  in  the  boiler.  This  not  only 
reduces  the  efficiency  of  the  superheater  but  injures  the 
superheating  joints.  The  hostler  is  responsible  for  a  great 
deal  of  this  trouble.  The  proper  level  for  the  water  should 
be  found  and  marked  on  the  glass.  In  commenting  on 
cylinder  lubrication  he  has  found  by  tests  that  unless  the 
valves  are  in  good  condition  the  cylinders  will  not  be  properly 
lubricated.  He  has  found  that  it  is  best  gradually  to  close 
the  throttle  on  superheater  locomotives  when  coming  to  a 
stop.     The  maintenance  of  the  superheater  will  be  greatly 
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increased  if  the  locomotive  is  not  handled  properly.    On  the  nance  of  superheater  loccMnotives  if  the  full  efficiency  of  the 

Baltimore  &  Ohio  each  fuel  supervisor  is  provided  with  a  superheater  is  to  be  obtained.     One  member  has  found  that 

pyrometer  which  is  applied  to  locomotives  not  performing  the  cooling  of  the  fire  in  order  to  prevent  popping  reduces 

properly  as  the  occasion  demands.  the  degree  of  superheat  sufficiently  to  affect  materially  the 

Other  members  spoke  of  the  necessity  for  proper  mainte-  efficiency  of  the  locomotive. 


Railroad  Administration  News 


Director  General  McAdoo  Resigns;  Car  Orders  Held 
Up;    Circulars    from   Washington    and    the   Regions 


WILLIAM  GIBBS  McADOO  has  resigned  as  director 
general  of  railroads,  effective  on  January  1,  1919,  or 
upon   the   appointment  of   his   successor.      He   an- 
nounced on  November  22  his  intention  to  retire  to  private 
life  and,  after  a  period  of  rest,  to  resume  the  practice  of  law 
in  New  York  City. 

Mr.  McAdoo's  reasons  for  the  step,  as  given  in  his  letter 
to  the  President,  were  that  for  almost  six  years  he  has  worked 
incessantly  under  the  pressure  of  great  responsibilities,  whose 
exactions  have  drawn  heavily  on  his  strength,  and  that  the 
inadequate  compensation  allowed  by  law  to  cabinet  officers 
and  the  very  burdensome  cost  of  living  in  Washington  had 
so  depleted  his  personal  resources  that  he  must,  for  the  sake 
of  his  family,  get  back  to  private  life  to  retrieve  his  personal 
fortune.  He  has  received  no  compensation  as  director  gen- 
eral of  railroads  and  under  the  law  could  not  be  paid  a 
salary  for  that  office  in  addition  to  his  salary  as  secretary, 
of  $12,000  a  year,  although  he  has  fixed  the  salaries  of  mem- 
bers of  his  staff  and  of  his  federal  managers  at  figures  greatly 
in  excess  of  his  own  and  is  paying  his  regional  directors 
$40,000  and  $50,000  a  year. 

Mr.  McAdoo's  announcement  of  his  resignation  was  totally 
unexpected  and  even  leading  members  of  his  railroad  staff 
appear  to  have  been  kept  in  ignorance  of  the  plan  until  after 
it  had  been  given  to  the  press.  In  spite  of  the  strong  rea- 
sons officially  stated,  a  flood  of  speculation  was  aroused  as 
to  the  possibility  of  other  motives  actuating  the  step  and 
naturally  many  political  considerations  were  advanced.  The 
most  common  suggestion  of  this  character  was  that  Mr.  Mc- 
Adoo intends  to  become  a  candidate  for  President  in  1920, 
and  that  he  is  now  retiring,  at  the  pinnacle  of  his  success 
both  in  his  handling  of  the  country's  finances  and  in  his 
management  of  the  railways  under  war  conditions,  before 
subjecting  himself  to  any  possibility  of  loss  of  prestige  under 
the  new  conditions. 

Naturally  there  has  been  much  speculation  as  to  whom 
the  President  will  appoint  as  director  general  of  railroads, 
particularly  as  it  is  considered  that  the  appointment  will 
give  some  indication  as  to  whether  the  new  man  will  be 
appointed  for  the  purpose  of  preparing  to  restore  the  roads 
to  their  owners,  or  whether  he  will  be  expected  to  continue 
the  process  of  unification.  The  names  most  frequently  men- 
tioned are  Walker  D.  Hines,  assistant  director  general, 
Charles  A.  Prouty,  director  of  the  Division  of  Public  Service 
and  Accounting,  and  Robert  S.  Lovett,  director.  Division  of 
Capital  Expenditures.  There  has  been  an  idea  prevalent 
that  Mr.  McAdoo  would  some  day  relinquish  the  direction 
of  the  railroads  to  his  assistant,  but  there  is  also  a  strong 
feeling  that  the  President  would  not  appoint  a  railroad  man 
to  the  office. 

Pending  the  President's  announcement  there  have  been 
some  signs  of  a  cessation  of  activity  on  the  part  of  the  Rail- 
road Administration  as  far  as  new  plans  for  the  future  are 
concerned,  which  have  led  to  some  speculation  as  to  whether 
or  not  they  indicated  a  plan  for  an  early  settlement  of  the 
relations  of  the  administration  with  the  corporations.     For 


example,  prospective  orders  for  new  equipment  have  been  held 
up  and  activity  in  connection  with  changes  in  rates  has  been 
suspended,  although  only  a  week  before  Mr.  McAdoo's 
announcement  of  his  retirement  the  newspapers  had  been 
allowed  to  predict  an  active  continuance  of  the  work  of  com- 
pleting the  railroad  unification. 

EQUIPMENT   ORDERS    HELD    UP 

Some  excitement  was  caused  during  the  latter  part  of 
November  on  account  of  the  request  of  the  Railroad  Ad- 
ministration to  hold  up  work  on  the  order  for  600  addi- 
tional standard  locomotives  which  was  reported  in  last 
month's  issue.  A  few  days  later,  however,  instructions  were 
issued  to  carry  the  work  on  these  engines  on  to  completion. 
The  prospective  orders  for  2,000  hopper  cars  for  the  Vir- 
ginian and  for  the  886  baggage  cars  for  the  Railroad  Admin- 
istration, however,  have  been  held  up,  and  it  is  understood 
that  nothing  will  be  done  for  the  present  regarding  the  ex- 
pected orders  for  375  passenger  coaches  and  129  combination 
passenger,  baggage,  nv.il  and  express  cars,  except  that  the 
work  of  completing  the  designs  for  the  passenger  cars  will  be 
taken  up  at  next  week's  meeting  of  the  Committee  on  Stand- 
ard Appliances  for  Cars  and  Locomotives.  Uncertainty 
as  to  what  the  future  may  develop  as  to  the  continuance  of 
the  Railroad  Administration,  the  volume  of  traffic  and  the 
question  of  prices  are  also  given  as  reasons. 

SENIORITY  RIGHTS  OF  EMPLOYEES  IN  MILITARY  SERVICE 

Director  General  McAdoo  has  issued  general  order  No.  51 
giving  the  following  instructions  regarding  the  seniorit)' 
rights  of  employees  who  have  entered  the  military  service: 

The  majority  of  railroads  under  federal  control  lave  already  made  an- 
nouncement with  respect  to  the  preservation  of  seniority  rights  for  em- 
ployees who  have  entered  the  military  service  of  the  Army  and  Navy,  and 
have  indicated  that  so  far  as  practicable,  preference  in  reemployment  or 
reinstatement  would  be  given  to  soldiers  and  sailors  when  mustered  out 
of  the  service. 

(1)  In  order  that  as  nearly  as  practicable  there  shall  be  a  uniform 
treatment  of  this   matter,   the   following  general   principles  will   govern : 

(a)  In  the  case  of  an  employee  having  established  seniority  rights. 
so  far  as  p'-acticable,  and  where  the  employee  is  physically  qualified,  he 
will  be  restored  to  such  seniority  rights. 

(b)  In  the  case  of  employees  who  do  not  have  seniority  rights  under 
existing  practices,  a  consistent  effort  \.ill  be  made  to  provide  employment 
for  them  when  mustered  out  of  military  service. 

(2)  Upon  railroads  where  the  assurances  given  on  this  subject  have 
been  more  specific  than  the  provisions  of  paragraph  1  hereof,  such  assur- 
ances shal!  be  observed. 

DIRECTOR    GENERAL    PROHIBITS    CHRISTMAS    PRESENTS 

Director  General  McAdoo  has  issued  a  circular,  No.  64, 
directed  against  the  practice  formerly  common,  but  which  has 
been  considerably  reduced  in  recent  years,  of  giving  Christ- 
mas presents  to  railroad  men.    The  circular  says: 

"A  practice  has  srown  up  iiy  which  officers  and  employees  of  railroada 
have  been  given  Christmas  and  other  holiday  presents  l)y  shippers,  and  bjr 
business  houses  who   furnish   supplies  and  materials  to  railroadis. 

"While  in  many  instances  these  presents  do  not  represent  material  value, 
yet  the  practice  is  essentially  objectionable,  and  it  is  the  policy  of  the  Rail- 
road .Administration  tha*  it  should  be  discontinued  entirely." 

DIRECTOR    GENERAL    TO    SUPERVISE    EMPLOYEES*     MAGAZINES 

Director  General  McAdoo's  office  has  arranged  a  plan  for 
exercising  a  general  supervision  over  the  various  employees' 
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maijazines  pul>li.>;hed  by  many  of  the  railroads,  without  inter- 
ferintj  with  the  present  management  of  each  magazine.  It 
has  been  arranged  that  they  shall  have  a  uniform  date  of 
issue  and  shall  be  distributed  to  the  employees  at  the  time 
they  receive  their  pay  checks.  The  director  general's  office 
will  furnish  them  with  a  considerable  amount  of  copy  in  the 
shape  of  orders,  circulars  and  notices  regarding  the  activities 
of  the  Railroad  Administration  and  in  addition  some  special 
articles  by  members  of  the  organization.  A  newspaper  man, 
Isaac  Gregg,  heretofore  on  the  Washington  staff  of  the  New 
York  World,  has  been  added  to  the  staff  of  the  director  gen- 
eral's office,  to  assist  in  preparing  publicity  matter  including 
the  material  to  be  sent  to  the  employees'  magazines. 

LOCOMOTIVES  TO  BE  STORED  AT  STRATEGIC  POINTS 

In  order  to  provide  a  reserve  of  j)ower  in  the  congested 
districts  in  the  eastern  section  of  the  countr\'  the  Railroad 
Administration  has  arranged  to  store  50  of  the  new  standard 
locomotives  at  Potomac  yards,  just  outside  of  Washington, 
D.  C,  and  110  in  the  vicinity  of  Cleveland,  Ohio.  It  is  the 
aim  of  tlie  administration  to  hold  these  locomotives  to  clear 
up  any  l)lockades  that  may  occur  during  the  winter. 

HENRY    BARTLETT    TO   CONSIDER    NEW    DE\TCES 

Henry  Bartlett.  formerly  chief  mechanical  engineer  of  the 
Boston  &  Maine  and  a  member  of  the  committee  on  stand- 
ards for  cars  and  locomotives  of  the  mechanical  department 
of  the  Railroad  Administration,  is  to  devote  his  attention 
especially  to  the  examination  and  testing  of  new  devices  for 
the  mechanical  department  in  accordance  with  rules  pro- 
viding for  the  submission  of  new  devices  and  inventions  out- 
lined in  a  rircular  issued  by  the  divisic"  of  operation  in 
September. 

LUBRICATION  OF   LOCOMOTI\'ES 

Mechanical  Department  Circular  No.  6  gives  the  follow- 
ing instructions  regarding  the  lubrication  of  locomotives: 

Invcstit^atioti  has  developed  that,  in  many  instances,  locomotives  are  not 
properly  hibrirated,  which  in  addition  to  increasing  coal  corsumption  also 
causes  excessive  wear  on  cylinders,  cylinder  packing,  valves  and  valve 
chambers,   as   v.ell   as  on    piston   rod   and   valve   stem   packing. 

It  has  heen  found  that  this  is  due  on  some  roads  to  the  practice  of 
draining  lubricators  of  all  oil  upon  their  arrival  at  the  terminal  and  put- 
ting in  the  exact  amount  allowed  for  the  trip  before  leaving.  If  excessive 
switching  is  necessary  during  the  trip,  or  if  any  other  unusual  delays 
occur,  or  if  the  oil  feed  is  not  so  regulated  that  it  will  last  during  the  trip, 
the  locomotive  is  often  operated  to  the  terminal  with  cylinders  not  lubri- 
cated. Cases  are  also  found  where  on  account  of  this  practice  yard  en- 
gines are  wo'ked  for  hours  without  cylinder  oil.  This  practice  is  ex- 
tremely  expensive. 

Lubricators  should  be  filled  before  locomotive  leaves  terminal,  and  suf- 
ficien*  oil  shoi'ld  be  carried  on  the  locomotive  to  provide  against  any  neces- 
sity for  damaging  cylin<lers,  valves,  packing  or  other  parts  of  the  ma- 
chinery during  the  trin.  Pi.<ton  rod  and  valve  stem  packing  should  be 
properly  lubricated,  and  a  suitable  swab   provided  to  retain  the   oil. 

Enginemen  will  be  held  responsible  for  the  proper  use  of  all  lubricating 
oiU  furn'slied  them. 

BAD-ORDER    CAR    SITUATION 

As  a  continuation  of  the  weekly  statement  of  car  condi- 
tion reports  published  in  the  Railway  Mechanical  Engineer 
of  November,  page  614,  the  following  three  weeks'  report 
is  given,  together  with  the  percentage  of  bad  order  cars  by 
regions,  for  four  weeks  ending  October  12.  It  will  be  noticed 
that  the  percentage  of  bad  order  cars  for  all  the  roads  under 
the  jurisdiction  of  the  Railroad  Administration  has  been  re- 
duced to  5.8.  For  the  week  ending  July  27  the  percentage  of 
bad  order  cars  was  7.1.  This  shows  a  marked  decrease  and 
indicates  an  improvement  which  is  particularly  desired  now. 

Cae  Condition  Reports 

Sept.  28  Oct.  5  Oct.   12 

Number   of   roads   represented 137  140  139 

Total  revenue  cars 2,484,491  2,492,862  2,448,437 

Bad   order  cats 149,520  145,686  142,965 

Utavv  repairs   89,357  85,776  84,308 

Light   lepiirs    60,163  59,910  58,657 

Percentage  of  bad  order  cars 6.0  5.8  5.8 

Average   bad   order  care   repaired   per   work- 
ing day    97,863  94.840  92,583 

Heavy   repairs   10,737  10,203  9,922 

Light    repairs     87,126  84,637  82,661 

Number  of  cars  transferred  to  other  shops..           3,780  4,845  4,947 

Number   of   employees 145,328  145,242  143,902 


Percentage  of   Bad  Order  Cars  by   Regions 

Oct.  12  Oct.  5  Sept.  28        Sept.  21 

Kastcrn      6.3  6.4  6.7  7.0 

AlleRheny     7.1  6.7  7.0  7.1 

Ppcahonta*     6.1  5.5  5.3  5.4 

Southern     5.)  5  0  5.1  S.l 

Central    Western     5.3  5.3  5.2  5.2 

Southwest»rn     3.2  3.1  .?.!  3.2 

\ortli«estern     5.8  6.3  6^5  6!6 

.Ml    rt-Kions    .S.8  5.8  6.0  6.2 

SHOP    employees'    HOURS    REDUCED 

The  emergency  under  which  railroad  emplo\ees  in  loco- 
motive and  car  repair  shops  worked  long  hours  during  the 
war  period  having  in  some  degree  passed.  Director  General 
McAdoo,  on  November  22,  issued  directions  under  which  the 
locomotive  and  car  shop  hours,  as  far  as  practicable,  will  be 
reduced  to  9  hours  per  day,  effective  on  Novemljer  25,  and  to 
8  hours  per  day  effective  on  December  9. 

The  director  general  sent  the  following  telegram  to  all 
regional  directors: 

Last  spring  when  the  railroads  were  still  struggling  with  congested 
traffic  and  we.nther  conditions  were  very  severe,  the  different  mechanical 
organizations  responded  in  a  most  gratifying  way  to  the  request  that  the 
men  work  a  greater  number  of  hours  in  the  shops  throughout  the  country 
than  they  had  been  accustomed  to,  or  than  some  of  their  agreements  witli 
the  railroads  provided,  in  order  to  repair  locomotives  and  cars  for  the 
prompt  transportation  of  munitions  of  war  and  for  food  and  other  supplies 
for  our  army  and  navv  abroad  and  the  Allies.  It  is  now  possible,  in 
view  of  the  signing  of  the  armistice,  to  anticipate  an  early  return  to 
normal  conditions,  and  directions  have  been  issued  that  wherever  prac- 
ticable the  locomotive  and  car  shop  hours  shall  be  reduced  on  November  25 
to  nine  hours  per  day  where  greater  number  is  now  being  worked  and 
to  basis  of  -ight  hours  per  day  on  December  9.  The  director  general 
desire?  to  express  his  deep  appreciation  of  the  patriotic  response  of  the 
mechnr.ical  workmen  on  all  railroads  ai  d  his  gratification  that  it  is  no 
longer  necessary  to  call  for  number  of  hours  of  service  heretofore  required. 

STANDARD   LOCOMOTIVE   DELIVERIES 

The  figures  available  the  latter  part  of  November  indicate 
that  a  total  of  514  of  the  United  States  Railroad  Administra- 
tion's order  of  1,430  standard  locomotives  have  been  com- 
pleted, consisting  of  93  out  of  570  from  the  Baldwin  Loco- 
motive Works,  409  out  of  800  from  the  American  Locomotive 
Compan}-  and  1 2  out  of  60  from  the  Lima  Locomotive  Works. 
These  figures  do  not  include  the  recent  order  of  500  loco- 
motives to  the  American  Locomotive  Company  and  100  to 
Lima.  Of  the  514  standard  locomotives  built,  482  had 
been  delivered  to  various  roads  under  federal  control  up  to 
and  including  November  23,  as  follows: 

xll^nr    *r  ^^'?\  ^°'"* '    Fight-wheel    Switcher 

i'a  ?, J,nr      «^  oJ''"*' -^   Six-Wheel    Switchers 

I;alt  more   &    Ohio 37  i.jght   Mikados 

ienra    of  New  Jersey 10  Heavy  Mikados 

Ch^  J^l  I     «  ^)5;.  Je'-sey 7  Six-wheel    Switchers 

Chesapeake  &  Ohio 10  Heavy   Mikados 

Chicago  &  .\lton   . .  .      . 10  Light   Mikados 

Chicago  &   Eastern    lUinois  15   Light   Mikados 

Chicago,  Milwaukee  S:  St.  Paul 38  Heavv  Mikados 

Chicago  Junction    .... ,4  Six-wheel    Switchers 

C  eveland    Cincinnati,  Chic.  &  St.  Louis.  22  Light   Mikados 

El   Paso  &  Southwestern 4  Heavv   Mikados* 

tne   16  Eight-wheel    Switchers 

Erie      ....  15  Heavy  Mikados 

?'■?"'',. TrunK,,*^^^***""") JO  TJght   Mikados 

l^u-  u",^  h  Western ]5  Light   Mikados 

Lehigh  &  Hudson   River 4  Light   Mikados 

Lehigh    Valley    .    . .    5  Light  Mikados 

Louisville  &   Nashville 20  Heavy  Mikados 

Michigan  Central  20  Light  Mikados 

IVashviUe,   Chattanooga  &  St.   Louis 4  Light   Mikados 

New  \  ork  Central   24  Eight-wheel    Switchers 

New   \  ork   Central  7  Light   Mikados 

New  York,  Chicago  &  St.  Louis .-...  10  Light  Mikados 

Pittsburgh  &  West  Virginia 3  Light  Mikados 

Pennsylvania  Lines   West 5  Six-wheel  Switchers 

Pittsburgh,  McKeesport  &  Youghiogheny  10  Light  Mikados 

g"t  and     6  Light  Mikados 

Rutland 1   Eight-wheel    Switcher 

Seaboard   Air   Line 10  Light  Mikados 

Southern    25  Light  Mikados 

Southern  3  Eight-wheel   Switcher* 

Texas   &   Pacific 11   Light   Mikados 

Toedo  &  Ohio  Central 5  Eight-wheel   Switchers 

Toledo  &  Ohio  Central 15  Light  Mikados 

Inion   Pacific    20  Light   Mikados 

W  abash 20  Light  Mikados* 

Western  &  Atlanta   1   Eight-wheel   Switcher 

\\  heeling  &  Lake  Erie 20  Heavy  Mikados 

\\  heeling  &  Lake  Erie 4  Eight-wheel    Switchers 


•Ten  U.S.R.A.  Mikado  locomotives  constructed  for  the  Wabash  and 
three  U.S.R.A.  Mikado  locomotives  constructed  for  the  El  Paso  &  Soutli- 
western  were  sent  to  Cleveland  to  be  stored  as  part  of  an  emergency  pooL 

STANDARD    CAR    DELIVERIES 

Of  the  100,000  standard  freight  cars  ordered  by  the  Rail- 
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road  Administration  in  April,  4,588  had  been  delivered  up 
to  November  14.  The  cars  were  delivered  by  the  various 
car  building  companies  as  follows:  American  Car  & 
Foundry  Company,  1,595;  Haskell  &  Barker  Car  Company, 
594;  Pressed  Steel  Car  Company,  1,112;  Pullman  Company, 
146;  Ralston  Steel  Car  Company,  191,  and  Standard  Steel 
Car  Company,  950.  The  Railroad  Administration  is  now 
giving  out  a  weekly  statement  of  the  car  deliveries  similar 
to  its  statement  of  locomotive  deliveries.  The  combined 
statements  for  the  three  weeks  ending  November  16  show  the 
following  deliveries,  amounting  to  2,708: 

Type  Manufacturer 

Comp.    Gond Haskell    &    I?arker 

S.    Hopper A.   C.   &   F.   Co. 

D.    .S.   Box A.   C.  &•  F.  Co. 

Cotnp.    Gond A.  C.  &•  F.  Co. 

Comp.    Gond Haskell    &    Barker 

S.    Hopper Press.    Steel    C.    Co. 

S.    Hopper Std.   Steel   Car  Co. 

S.    Hopper A.   C.   &   F.   Co. 

S.    Hopper Press.    Steel   C.    Co. 

S.    Hopper Pullman  Co. 

S.    Hopper Ralston    Co. 

S.    Hopper Std.    Steel   Car   Co. 

S.    Hopper Press.    Steel    C.    Co. 

Comp.    Gond A.  C.  &  F.   Co. 

Comp.    Gond Press.    Steel    C.    Co. 

S.    Hopper Std.   Steel   Car   Co. 

S.    Hopper Press.    Steel    C.    Co. 

S.    Hopper Press.    Steel    C.    Co. 


ORDERS   OF  THE  REGIONAL   DIRECTORS 

Plan  of  Organization  of  Purchasing  and  Stores  Depart- 
ment.— Order  108  of  the  Southwestern  regional  director  and 
Circular  195  of  Central  Western  regional  director  outline  a 
plan  for  the  organization  for  the  purchasing  and  stores  de- 
partments as  agreed  to  by  the  director  of  the  Division  of 


Road 

Number 

A.    C.    L 

....      146 

50-T 

B.  &  L.  E.... 

. ...        IS 

.S.S-T 

C.  &  N.  W... 

338 

40-T 

C.  &  N.  W... 

. . . .      277 

50-T 

C.  &  K.  W... 

. . . .        70 

50T 

C.  C.  &  O 

73 

50T 

C.  C.  &  O.... 

....       76 

SS-T 

C.  C.  C.  v<fe  St. 

L.. 

. . . .       98 

.S5-T 

C.  C.  C.  &  St. 

L.. 

....     151 

.S5-T 

C.  C.  C.  &-  St. 

L.. 

....     186 

.=;.s-T 

C.  C.  C.  &  St. 

L. . 

. . . .     200 

5  ST 

C.  C.  C.  &  St. 

L.. 

200 

S.S-T 

C.  o.  &  o... 

....     177 

.SOT 

N.    Y.    C 

....       35 

50-T 

N.    Y.    C 

....     198 

50-T 

N.    Y.    C 

....     338 

55-T 

N.    Y.    C 

....       81 

55-T 

P.    &   L.    E... 

. . . .       49 

50-T 

Total     

J.708 

in   actual   use    and    of   the     storehouses    and   other   places   where     material 
is  stored. 

4.  He  "^hall  be  aided  by  and  shall  appoint  a  general  storekeeper  and 
other  necessary  a"^sistants  such  as  fuel  agents,  stationers,  tic  and  timber 
agents  a';d  commiss'iry  agents,  who  shall  report  to  the  i'urchasing  agent 
direct. 

5.  .  An  exception  as  to  paragraphs  3  aiid  4  may  be  made,  with  approval 
of  the  regional  director,  upon  railroa'ls  where  the  stores  department  is 
separ.itely  organized,  and   now  reporting  direct  to  the   federal  manager. 

6.  -Ml  storekeepers  and  all  others,  more  than  half  of  whose  time  is 
devoted  to  the  handling  or  accounting  for  material,  shall  be  appointed  by 
and  be  under  the  charge  of  tht-  general  storekeeper  and  on  his  payroll. 

7.  All  appointments  of  purchasing  agents,  general  storekeepers,  fuel 
agtnt5,  te  and  timber  agents,  shall  be  subject  to  the  approval  of  the 
regional    directors. 

8.  The  regional  purc'-'asing  committee  with  the  ppproval  of  the  regional 
director  shall  appoint  n  supervisor  of  stores  to  have  gereral  supervision 
over  the  stores  department  and  reporting  direct  to  the  regional  purchasing 
com.mittee. 

Working  Hours  of  Locomotive  and  Car  Repair  Forces. — 
In  order  106  and  a  circular  dated  Octoljer  26,  the  South- 
western and  Central  Western  regional  directors  respectively 
announce  a  working  schedule  for  employees  in  locomotive 
and  car  departments  during  the  coming  winter: 

The  ho.irs  for  mt-n  in  the  locomotive  department  should  be  not  less  than 
58  per  week  divit'ed  as  follows:  Five  days  of  10  hr.  each.  Shr.  on  Satur- 
day. If  Sun'iay  work  is  found  neces.sary,  8  hr.  every  second  Sunday 
should   be    worked. 

Such  overtime  as  may  be  ncces^^ary  to  balance  shop  work  for  the  com- 
plete reiiairs  to  a  locomotive  that  is  being  turned  out  will,  of  course,  be 
worked  as  ustial  in  addition   to   the  above   hour.s. 

Beginning  November  15,  the  hours  for  car  department  employees  should 
not  be  less  than  53  per  week,  divided  as  follows:  Five  days  of  9  hr., 
8  hr.  on  Saturday.  If  Sunday  work  is  found  necessary,  8  hr.  every  second 
Sunday    should   be    worked. 

On  roans  which  can  maintain  the  percentage  of  bad  order  cars  below 
four,  "  hr.  per  day  may  be  worked. 

A  reduction  in  the  hours  of  the  car  department  forces  is  made  because 
work  must  be  dore  chiefly  in  daylight  hours. 

Repairs  to  Locomotives. — The  Southwestern  regional  di- 


AUTHORIZATIONS  AND  EXPENDITURES  IN  CONNECTION  WITH   WORK  CHARGEABLE  TO  CAPITAL  ACCOUNT  AS  OF  NOVEMBER 
10.  1918— CLASS  I  RAILROADS 


Work  specifically  at  thorized 

on  D.  C.  E.  forms  1.  2.  'i 

and  4,  to  November  10.  1918 

Chargeable  to — 


Class  of  work  1918  budget 

(1)  (2) 
Additions  and  Betterments 

(  Excluding  Equipment) 

Fuel   stations  and  appurtenances  56.090,558 

Water  stations  and  appurtenances  13,430,0-47 
Shop  buildings,  enginehouses  and 

appurtenances    62.694.927 

Shop  machinery  and  tools 9.142.488 

Equipment 

Locomotives,    steam    $196,926,868 

Locomotives,    steam,    ordered    by 

R.R.    Administration    ....... 

Locomotives,  other   ....... 

Freight-train  cars    212,858,464 

Freight-train     cars,     ordered     by 

R.R.    Administration    

Passenger-train  cars    28,459,830 

Work  equipment 6,538,810 

Motor  car  and  trailers 557,039 

Floating   equipment    5.323,337 

Miscellaneous   equipment    507,923 

Improvements  to   existing  equip- 
ment      35,807,654 

Total  equipment   $486,979,925 

Construction       of       extensions. 

branches  and  other  lines $20,330,489 

Total,  all   work ...$941,041,902 

•Expenditures  to  date. 


Additions 

to  budget 

(3) 


$1,650,249 
1,706,624 

9.256,573 
4,636,668 


Operating 

expenses 

(4) 


$1,109,456 
1,907,836 

6,465,459 
1.325,637 


$155,337 
1,771,745 

20.200 
412.342 

84,724 


4,135,765        $19,276,960 


Canital 
account 
(5) 


$7,756,753 
10.672.695 

52,772.474 
20,172.327 


$116,650,975 

76,873,355 

2.359,213 

94,716,146 

280,460,000 

12,417.401 

7.016,124 

587,558 

5,129,889 

603,677 

40,421,567 


Expenditures  from 

Tanuarv  1.  1918. 

to  September  30,  1918 

Charged  to — 

.—- ^ , 

Operating  Capital 

expenses  account 

m  ,  (7) 


L'n  expended 

balance 

Chargeable  to — 


$320,188 
573,852 

1,7.30.632 
307.501 


$2,590,363 
4,281.751 

15,698,759 
5,467.487 


Operating 

expenses 

(8) 


$789,268 
1,333,984 

4,734,827 
1.018.136 


Capital 

account 

(9) 


$5,166,390 
6,390.944 

37.073,715 
14.704,840 


$6,580,113    $19,276,960    $646,235,905 


$51,183,399 

"23,857,762 

1684.932 

66.404,773 

•44.490,812 

8.836,325 

1,537.526 

58.547 

632.523 

221,932 

$5,213,654  17.277.675 

$5,213,654  $216,186,206 


S65.467.576 

53.015.593 

674,281 

28,311,373 

244,969,188 

3.581,076 

5.478.598 

529.011 

4.497,366 

381.745 

$14,063,306  23.143.892 

$14.063..^06  $430,049,699 


$2,066,072 


$23,836 


$39,063.03/ 


Cr.  $6,576    $13,961,847 


$30,412    $25,101,190 


$61,471,942   $140,400,589   $1,1"5,848,883    $35,483,125   $403,864,950   $104,917,464   $771,983,933 


Finance  and  Purchases  and  the  director  of  the  Division  of 
Operation  of  the  Railroad  Administration: 

1.  The  purchasing  department  shall  be  in  charge  of  a  general  purchasing 
agent  or  purchasing  agent  reporting  direct  to  the  federal  manager,  or 
general  manager  where  there  is  no  federal  manager  in  charge. 

2.  The  purchasing  agent,  in  co-operation  with  the  regional  purchasing 
committee  shall  buy  all  material  and  supplies,  including  fuel,  dining  car 
and  restaurant  supplies,  and  sell  all  scrap  and  obsolete  material,  including 
equipment.  He  sliall  also  have  direct  charge  of  the  handling  of  scrap 
and  the  reclaiming  of  usable  material. 

3.  He  shall  be  responsible  not  only  for  the  purchases  and  sales,  but  for 
the  quantity  of  material  on  hand,  the  custody,  care  and  distribution  thereof, 
and  charges  therefor,  and  necessarily  shall  have  charge  of  all  material  not 


rector  announces  that  the  practice  of  railroads  repairing 
locomotives  at  their  home  shops,  which  prevailed  during 
corporate  control,  will  be  continued  as  far  as  practicable. 
When  the  facilities  are  insufficient  and  it  is  desired  to  move 
engines  for  repairs  to  shops  on  another  line  under  the  same 
federal  manager's  jurisdiction  or  shops  under  authority  of 
another  federal  manager,  the  approval  of  the  regional  di- 
rector must  be  previously  obtained. 

Air  Compressors  for  Locomotives. — The  Southwestern  re- 
gional director,  in  Circular  125,  suggests  the  advisability  of 
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changing  to  8^-in.  cross  compound  pumps  on  heavy  power 
when  locomotives  receive  class  1,  2  or  3  repairs,  if  the  cross 
compound  pumps  can  be  obtained.  An  8^-in.  cross  com- 
pound air  compressor  will  produce  approximately  three  times 
as  much  air  as  will  a  9)/2-in.  simple  air  compressor,  approxi- 
mately twice  as  much  air  as  an  11 -in.  simple  air  compressor, 
while  the  number  of  pounds  of  steam  used  per  100  cu.  ft.  of 
air  is  approximately  one-third  as  much  in  a  cross  compound 
pump  as  in  the  simple  types.  The  use  of  the  compound 
cMnpressor  will  therefore  be  in  the  interest  of  the  maximum 


supply  of  compressed  air  as  well  as  in  the  interest  of  fuel 
economy. 

Age  of  Locomotives.  —  The  Eastern  regional  director  in 
Order  S001-1-A246  asks  for  a  list  of  locomotives  over  25 
years  old  which  are  not  good  for  efficient  service.  Also  a  list 
of  locomotives  over  20  years  and  less  than  25  years  old,  the 
type  or  condition  of  which  is  such  that  they  are  not  con- 
tributing to  the  efficiency  of  operation.  Locomotives  in  either 
list  which  have  been  heretofore  reported  to  the  Regional  Pur- 
chasing Committee  for  sale  should  be  marked  with  an  X. 


Radiant  Heat  and  Firebox  design" 

Combustion  Chambers  Increase  Furnace  Efficiency 
and   Radiation;   Long  Tubes  Are  of  Little    Value 

BY  J.  T.  ANTHONY 
Vice-President,  American  Arch  Company 


FOR  some  unknown  reason,  most  gases  will  neither  radi- 
ate heat  nor  be  heated  up  by  heat  rays  from  some 
other  source.  In  order  to  heat  a  gas  it  is  necessary  to 
bring  its  molecules  into  actual  contact  with  a  hot  body,  and 
in  order  to  cool  a  gas  it  is  necessary  to  bring  its  particles 
into  actual  contact  with  a  cooler  body. 

Burning  gas,  or  flame,  both  absorbs  and  emits  heat  rays; 
but  the  instant  the  flame  burns  out  and  the  gases  become 
transparent,  radiation  ceases.  This  property  of  gases  has 
an  important  bearing  on  firebox  design. 

A  perfectly  "black  body"  is  one  that  absorbs  all  heat  and 
light  waves  falling  upon  it  and  reflects  none.  In  a  loco- 
motive firebox  we  approach  very  close  to  the  ideal  black 
body,  in  that  practically  all  the  heat  radiated  from  the 
glowing  fuel  bed  and  flames  is  absorbed  by  the  surround- 
ing soot-covered  surfaces.  The  amount  of  heat  so  absorbed 
depends  upon  two  things:  first,  the  area  of  the  radiating 
surfaces;  second,  the  temperature.  If  we  increase  the  firebox 
heating  surface  without  increasing  the  area  of  the  heat 
radiating  surfaces  or  their  temperature,  there  will  be  prac- 
tically no  increase  in  the  amount  of  heat  radiated. 

If  we  were  using  a  coke  or  a  hard  coal  that  bums  without 
any  flame,  the  total  amount  of  radiating  surface  would  be 
equal  to  the  grate  area  and  increasing  the  firebox  heating 
surface  would  have  but  little  effect  on  the  firebox  evapora- 
tion. When  using  a  high  volatile  coal,  however,  the  heat 
radiated  from  the  fuel  bed  can  be  disregarded,  for  in  this 
case  the  temperature  and  extent  of  the  flames  becomes  the 
controlling  factor.  The  flames  being  interposed  between  the 
heating  surfaces  and  the  fuel  bed,  absorb  the  heat  radiated 
from  the  fuel  bed  in  addition  to  the  heat  being  generated 
within  the  flames  by  the  burning  combustibles,  and  radiate 
this  heat  to  the  surrounding  heating  surfaces.  It  is  then 
apparent  that  increasing  the  volume  of  the  firebox  and  fill- 
ing the  added  volume  with  flame  results  in  increasing  the 
radiating  surface  and  the  amount  of  heat  radiated. 

The  installation  of  a  combustion  chamber  results  in  an 
increase  of  both  volume  and  heating  surface,  but  the  added 
heating  surface  is  of  little  value  if  the  firebox  volume  is  not 
utilized  and  filled,  or  partly  filled,  with  flame.  The  amount 
of  flame  in  a  firebox  depends  primarily  upon  the  amount  of 
combustible  gas  being  driven  off,  the  air  supply,  and  the 
volume  of  the  firebox. 

With  a  fair  grade  of  bituminous  coal  and  ordinary  firing 
methods,  fully  50  per  cent  of  the  heat  generated  in  the 
firebox  is  due  to  the  burning  of  combustible  gases  above  the 

•From   3   pap«r   read   before   Central   Railway   CTub,   May   10,   1918. 


fuel  bed.  In  order  to  bum  this  completely  it  is  necessary 
to  have  an  excess  of  oxygen  above  the  fuel  bed,  to  mix  this 
oxygen  intimately  with  the  combustible  gases  and  to  provide 
sufficient  flameway  or  combustion  chamber  space.  It  has 
proved  very  difficult,  if  not  impossible,  to  get  sufficient 
oxygen  above  the  fuel  bed  at  moderate  or  high  rates  of 
firing,  and  to  mix  thoroughly  the  oxygen  with  the  combus- 
tible gases.  The  brick  arch  has  proved  to  be  a  very  effective 
gas  mixer,  but  the  lack  of  air  or  oxygen  can  only  be  offset, 
or  partly  offset,  by  increasing  the  firebox  volume  by  adding 
a  combustion  chamber  and  thereby  increasing  the  time  avail- 
able for  the  completion  of  combustion. 

The  effect  of  temperature  upon  the  amount  of  heat  radi- 
ated is  shown  in  Fig.  1.     The  points  determining  the  curve 
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Fig.  1 — Relation  of  Radiation  and   Evaporation  to  Firebox 

Temperature 

have  been  calculated  from  the  Stefan-Boltzmaim  formula, 
which  is  shown  in  the  diagram.  As  shown  by  the  curve, 
a  little  increase  in  temperature  means  a  big  increase  in 
firebox  evaporation. 

If  we  know  the  average  firebox  temperature  and  the  area 
of  the  radiating  surfaces,  we  can  approximate  with  a  fair 
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degree  of  accuracy  the  total  amount  of  heat  radiated  to 
the  firebox  surfaces  and  the  amount  of  water  evaporated 
by  the  firebox  surfaces;  or  if  we  know  the  temperature  of 
the  gases  entering  the  tubes  and  the  temperature  of  the 
gases  at  the  front  end  and  the  analyses  of  the  gases,  we 
can,  after  establishing  a  heat  balance,  calculate  with  a  fair 
degree  of  accuracy  the  total  evaporation  from  the  tubes. 
This  amount,  subtracted  from  the  total  boiler  evaporation, 
will  give  us  tlie  firebox  evaporation. 

The  latter  method  has  been  used  in  analyzing  test  data 
from  a  Pacific  locomotive  in  order  to  determine  approxi- 
mately the  relative  value  of  firebox  and  tube  heating  sur- 
faces.    The  locomotive  in  question  had  a  grate  area  of  70 
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Fig.  2 — A  Comparison  of  the  Rate  of  Actual  Evaporation  for  Firebox 
and  Tube  Heating  Surfaces  in  Relation  to  Rate  of  Combustion 

sq.  ft.,  barrel  combustion  chamber  36  in.  long,  tubes  19  ft. 
long  and  2^4  in-  iii  diameter,  total  firebox  and  combus- 
tion chamber  heating  surface  307  sq.  ft.,  and  total  tube 
heating  surface  4,557  sq.  ft. 

Using  a  formula  proposed  by  Professors  Fessenden  and 
Haney  as  the  result  of  tests  on  heat  transmission  through 
boiler  tubes,  conducted  at  the  University  of  Missouri,  the 
tube  evaporation  was  calculated  for  the  varying  rates  of 
combustion  and  these  subtracted  from  the  total  evaporation 
to  get  the  firebox  evaporation.  The  results  in  pounds  of 
water  evaporated  per  sq.  ft.  of  heating  surface  are  shown 
by  the  curves  in  Fig.  2,  where  it  will  be  noted  that  the  evap- 
oration per  sq.  ft.  of  tube  heating  surface  varied  from  1]^ 
to  11  lbs.  per  hour,  while  the  actual  evaporation  per  sq.  ft. 
of  firebox  heating  surface  varied  from  42  to  91  lb.  per  sq. 
ft.  of  heating  surface  per  hour,  as  the  rate  of  combustion 
increased  from  30  to  170  lb.  of  coal  per  sq.  ft.  of  grate. 
On  a  basis  of  equivalent  evaporation,  the  firebox  absorbed 
from  66  per  cent  of  the  total  heat  at  the  low  rates  to  39 
per  cent  at  the  highest  rate. 

The  coal  as  fired  averaged  about  14,300  B.t.u.,  firebox 
temperatures  ranged  from  2,150  to  2,570  deg.  F.;  total  gas 
per  pound  of  coal  fired  varied  from  14  lb.  to  8  lb. 


When  burning  160  lb.  coal  per  sq.  ft.  of  grate  per  hour, 
or  a  total  of  11,200  lb.  of  coal  per  hour,  the  firebox  had  an 
equivalent  evaporation  of  33,400  lb.,  while  the  tubes  evap- 
orated 50,800  lb.,  the  total  evaporation  from  the  boiler 
being  84,200  lb.  per  hour.  Assuming  that  the  firebox  was 
completely  filled  with  flame,  the  flame  radiating  surfaces 
equal  the  firebox  heating  surfaces,  and  the  equivalent  evap- 
oration per  hour  per  sq.  ft.  of  firebox  heating  surface  was 
about  109  lb.  At  this  rate  each  sq.  ft.  of  firebox  heating 
surface  absorbed  105,730  heat  units  per  hour;  and  since 
the  effective  flame-radiating  surface  equals  the  firebox 
heating  surface,  each  sq.  ft.  of  radiating  surface  was  radi- 
ating at  the  rate  of  105,730  heat  units  per  hour,  or  1,762 
heat  units  per  minute. 

In  order  to  radiate  this  much  heat,  an  average  tempera- 
ture of  2,400  deg.  F.  was  required;  during  the  test  in 
question  the  pyrometer  located  at  the  end  of  the  arch  indi- 
cated a  temperature  of  about  2,550  deg.  As  this  tempera- 
ture reading  was  taken  at  the  point  where  the  gas  area  was 
restricted,  the  mixing  effect  most  effective  and  the  cwn- 
bustion  very  violent,  the  temperature  would  naturally  be 
higher.  A  difference  of  150  deg.  between  the  temperature 
at  this  point  and  the  average  temperature  of  the  firebox  as 
calculated  is  not  unreasonable. 

By  means  of  the  Fessenden  formula  mentioned,  the  tem- 
perature drop  of  the  gases  passing  through  the  tubes  was 
calculated  and  from  this  the  evaporation  for  each  one-foot 
section  of  the  tubes,  using  Holbom  and  Henning's  values 
for  the  specific  heat  of  the  different  gases  at  the  varying 
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Boiler  'B' 


Fig.    3 — Comparison    of    Performance    of    Similar    Boilers    With    and 
Without  Combustion   Chambers 

temperatures.  The  resulting  evaporations  per  one- foot 
section  of  tubes  run  from  8,120  lb.  per  hour  from  the  first 
one-foot  section  to  620  lb.  per  hour  in  the  last  one-foot 
section;  giving  an  equivalent  evaporation  per  sq.  ft.  of 
tube  heating  surface  of  from  34  lb.  per  hour  in  section  ad- 
jacent to  firebox  to  2^  lb.  per  hour  in  the  section  next  to 
the  front  end. 

The  firebox  was  responsible  for  39.7  per  cent  of  the  total 
evaporation,   the  first  section  of  tubes  evaporated   9.6   per 
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cent;  the  next  section  8  per  cent,  and  so  on,  gradually  de- 
creasing to  the  last,  or  nineteenth  section,  which  evaporated 
only  seven-tenths  of  one  per  cent  of  the  total.  The  firebox 
and  first  10  ft.  of  tubes  evaporated  89.1  per  cent  of  the 
total;  the  firebox  and  first  15  ft.  of  tubes  evaporated  96.6 
per  cent  of  the  total;  while  the  last  four  one-foot  sections 
adjacent  to  the  front  end  accounted  for  only  3.4  per  cent 
of  the  total, — and  this  with  19-ft.,  2^:4 -in.  tubes.  These 
figures  indicate  the  relative  value  of  the  different  heating 
surface  locations  and  show  conclusively  the  value  of  com- 
bustion chamber  and  firebox  heating  surface  exposed  to  the 
action  of  radiant  heat,  as  compared  to  heating  surface 
gained  by  the  use  of  long  tubes. 

So  far,  no  attempts  have  been  made  to  establish  a  definite 
relation  between  combustion  chamber  length  and  tube 
lengths.  Or  between  the  length  of  firebox  from  door  sheet 
to  tube  slieet  and  length  of  tubes.  These  proportions  of 
course  should  var}-  with  the  nature  of  the  fuel  used.  When 
using  bituminous  coal,  which  constitutes  the  major  portion 
of  our  locomotive  fuel,  the  indications  are  that  the  firebox 
from  door  sheet  to  tube  sheet  should  be  approximately  as 
long  as  the  tubes.  In  some  cases  it  could  no  doubt  be 
made  longer  to  advantage.  This  statement  is  based  not 
solely  upon  the  value  of  the  different  heating  surfaces  as 
shown,  but  also  upon  the  fact  that  locomotive  boiler 
efficiency  is  governed  primarily  by  the  furnace  efficiency; 
and  high  furnace  efficiency  cannot  l>e  obtained  without 
ample  firebox  volume.  There  is  no  logical  reason  for  ap- 
plying long  tul)es  and  providing  large  areas  of  heating 
surface  l)efore  adequate  provision  has  been  made  for  a 
furnace  that  will  burn  the  coal  and  liberate  all  the  heat 
contained. 

Tests  conducted  both  in  this  country  and  abroad  show 
clearly  that  nothing  is  to  be  gained  by  increasing  the  tube 
lengths  beyond  18  ft.  or  19  ft.  Tests  have  likewise  shown 
the  advantage  of  combustion  chambers  in  increasing  boiler 
capacity  and  efticiency. 

Fig.  3  shows  the  relative  capacity  and  efficiency  of  the 
combustion  chamber  boiler  mentioned  above  as  compared 
with  a  similar  boiler  without  a  combustion  chamber  and 
with  tubes  22  ft.  long.  At  a  rate  of  combustion  of  40  lb. 
of  coal  per  sq.  ft.  of  grate  per  hour  the  efficiencies  and  ca- 
pacities of  the  two  boilers  were  the  same;  but  as  the  rate 
increased  the  combustion  chamber  boiler  showed  a  marked 
superiority.  As  shown  by  the  evaporation  curves,  the 
boiler  B  without  a  combustion  chamber  reached  its  maxi- 
mum capacity  at  a  rate  of  combustion  of  135  lb.  of  coal  per 
sq.  ft.  of  grate;  while  the  combustion  chamber  boiler  con- 
tinued to  increase  in  capacity  even  at  a  rate  of  160  lb. 
This  indicates  that  the  firebox  of  boiler  B  could  not  be 
forced  beyond  a  rate  of  135  lb.;  and  even  at  that  rate  its 
furnace  efficiency  was  only  62  per  cent  while  that  of  the 
combustion  chamber  boiler  was  74  per  cent.  This  differ- 
ence may  not  have  been  due  entirely  to  the  combustion 
chamber  but  it  was  due  entirely  to  an  improvement  in  com- 
bustion conditions  which  resulted  in  higher  temperatures 
and  increase  in  radiating  surfaces. 

The  main  objection  urged  against  combustion  chambers, 
aside  from  some  structural  details,  is  that  they  tend  to 
reduce  the  temperature  of  the  gases  entering  the  tubes.  If 
such  a  drop  in  temperature  does  occur,  it  not  only  means 
that  the  front  end  temperatures  will  be  lower  and  the  boiler 
efficiency  will  be  higher,  but  it  also  shows  that  the  com- 
bustion chamber  space  is  being  utilized  for  the  burning  of 
the  gases. 

The  heat  given  off  by  the  actual  contact  of  the  gases  with 
firebox  heating  surface  is  insignificant  when  compared  to 
the  heat  that  is  radiated  from  the  flames.  For  instance,  at 
a  rate  of  combustion  of  120  lb.  gases  entering  the  36-in. 
barrel  combustion  chamber  at  a  temperature  of  2,320  deg. 
F.  would  be  reduced  to  2,295  deg.,  or  a  25-degree  drop  in 


temperature,  due  to  the  contact  of  the  hot  gases  with  the 
heating  surfaces.  If  the  combustion  chamber  were  8  ft. 
long,  the  drop  due  to  the  same  cause  would  be  only  68  deg., 
so  it  is  evident  that  if  we  have  a  very  large  drop  in  tem- 
perature, it  is  due  to  the  heat  being  radiated  from  the 
flames,  for  transparent  gases  do  not  radiate  heat.  Under 
the  same  conditions  and  with  gases  entering  the  tubes  at 
a  temperature  of  2,295  deg.,  there  would  be  a  drop  of  600 
deg.  in  passing  through  the  first  three-foot  length  of  tubes 
and  a  drop  of  1,200  deg.  in  passing  through  the  first  eight 
feet. 

It  is  evident,  then,  that  the  combustion  chamber  heating 
surfaces  are  not  arranged  to  take  up  any  great  amount  of 
heat  from  the  gases  by  convection  or  actual  contact  with  the 
gases.  Such  heating  surfaces  depend  almost  entirely  upon 
heat  radiated  from  the  burning  gases.  The  instant  the 
gases  cease  to  burn  the  flame  disappears,  radiation  ceases 
and  there  is  little  further  drop  in  temperature  regardless 
of  the  length  of  combustion  chamber. 

There  is  no  logical  objection  to  the  use  of  long  combus- 
tion chambers  when  burning  a  highly  volatile  fuel,  and 
many  reason  why  they  should  be  used.  The  results  of 
investigations  made  for  the  Bureau  of  Mines  by  Henry 
Kreisinger  and  his  associates,  described  in  Bulletin  135, 
relative  to  the  combustion  of  gases  in  stationary-  furnaces 
equipped  with  long  combustion  chambers,  indicate  that 
under  the  conditions  that  generally  prevail  in  the  locomo- 
tive firebox  there  is  little  danger  of  getting  too  much  firebox 
volume  or  combustion  chamber  space. 

Boiler  heating  surfaces  are  highly  efficient  compared  to 
the  furnace.  There  are  thousands  of  locomotives  in  service 
to-day  equipped  with  boilers  of  sufficient  heating  surface 
to  generate  a  great  deal  more  power  than  they  are  at  present 
doing  if  they  could  be  equipped  with  fireboxes  of  sufficient 
grate  area  and  volume  to  insure  a  higher  furnace  capacity. 


FOURTH  LIBERTY  LOAN  RESULTS 

The  final  reports  to  Director  General  McAdoo  show  that 
the  railroad  men  of  the  United  States  subscribed  for  a  total 
of  $184,868,300  in  Fourth  Liberty  Loan  bonds.  This  com- 
pares with  $106,655,450  subscril)ed  in  the  third  loan,  an 
increase  of  $78,121,850. 

A  tal)ulation  of  subscriptions  by  regions  shows  that  the 
honors  for  the  campaign  belong  to  the  Southwestern  region, 
99.1  per  cent  of  the  170,333  employees  of  that  region  having 
subscribed  for  a  total  of  $21,487,650,  an  average  of  $126  per 
subscriber.  The  Eastern  region,  the  largest  of  the  seven, 
naturally  led  in  the  total  subscribed  with  $54,697,200,  but 
its  percentage  of  employees  subscribing  and  the  average  sub- 
scription were  not  as  high  as  in  the  Southwestern  region. 

The  totals  in  detail  follow: 

Number  Percentage  Amount       Amount  per 
Region                          subscribers  employees  subscriptions    subscriber 
Administration       Headquar- 
ters   (Wash) 1,014  100.  $502,000  $495  10 

Eastern     532,173  96.  54,697,200  102.00 

Southwestern   170,33a  99.1  21,487,650  12600 

Central  Western 307,546  ')6.69  36,082.850  120.58 

Pocohontas     48,954  87.23  4.380,550  89.48 

Southern 184,035  78.  16,253,200  88.00 

\llegheny   291.985  94.86  23,611,100  80.86 

Northwestern     248,165  97.92  27.853,750  112.24 

Throughout  the  country  the  employees  of  the  mechanical 
department  made  a  splendid  showing.  In  the  Eastern  region 
they  contributed  $17,604,850,  or  about  one-third  of  the  total, 
97  per  cent  of  the  men  in  that  department  subscribing.  In 
the  Northwestern  region  99.33  per  cent  of  the  mechanical 
department  employees  subscribed.  Perhaps  the  best  record 
made  was  on  the  St.  Louis  roads,  where  every  one  of  the 
40,889  employees  under  Federal  Manager  A.  Robertson  sub- 
scriljed,  the  total  amount  being  $6,665,500,  or  $163  per 
employee.  The  mechanical  department  employees  sub- 
scribed more  heavily  than  any  other  class  of  employees  oa 
these  lines. 
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ADAPTING  BAKER  HEATERS  TO  BURN 

SOFT  GOAL 

BY   A.   KRESSIN 
Steamfitter  Foreman,  Chicago,  Milwaukee  &  St.  Paul 

The  question  of  using  soft  coal  for  heating  passen- 
ger cars  equii)i)ed  witli  Baker  heaters  is  important  at 
the  present  time  on  account  of  the  shortage  of  hard 
coal.  Iliese  heaters  are  all  designed  for  anthracite  coal  and 
if  bituminous  coal  is  burned  in  them  as  they  stand,  the  smoke 
and  gases  will  escape  into  the  car.  The  high  price  of  hard 
coal  and  the  difficulty  of  obtaining  it  at  this  time  led  the 
Chicago,  M  Iwaukee  &  St.  Paul  to  investigate  the  possibility 


top  between  the  smoke  flues  and  the  smoke  screen,  to  im- 
prove the  draft,  as  shown  in  the  drawing. 

In  order  to  allow  the  heated  air  and  gas  to  escape  frwn 
the  heater  rooms,  a  10-in.  ventilator  was  placed  in  the  roof 
with  a  pipe  leading  through  the  roof  and  the  ceiling.  A  sheet 
iron  plate  with  a  number  of  j^<i-in.  holes  punched  in  it  was 
set  in  the  door  of  the  heater  room  to  give  more  air.  The  size 
of  this  plate  was  varied  to  suit  the  construction  of  the  door. 

When  using  soft  coal  in  Baker  heaters,  care  must  \)e  taken 
to  prevent  over-heating  on  account  of  the  free  burning  char- 
acter of  soft  coal  as  compared  with  hard  cail.  The  coal 
must  not  \)€  allowed  to  arch  over  in  the  firelx)x  but  should  be 
kept  down  on  the  grates  at  all  times.  A  large  poker  should 
be  kept  inside  the  heater  room  for  this  purpose.  If  these 
I)recautions  are  closely  followed,  soft  coal  can  l>e  burned 
without  danger  of  fire.  Several  tests  have  been  conducted  to 
determine  how  long  the  fire  could  l^e  held  in  these  heaters 
with  soft  coiil.  One  or  two  buckets  of  coal  were  first  put  in 
and  after  sufficient  time  had  elapsed  to  allow  the  fire  to  be- 


Fig.  1  —  Heater  Drum  Shcwinn   Holes  Cut  at  the  Top  to 
Increase    the    Draft 


of  making  alterations  in  the  Baker  heaters  that  would  adapt 
them  for  burning  soft  coal.  With  this  end  in  view  extensive 
tests  were  conducted  at  the  Milwaukee  shops.  A  car  was  set 
out  on  one  of  the  shop  tracks  and  boarded  up  to  prevent  a 
change  of  air  due  to  drafts  around  the  windows. 

The  investigation  served  to  show  that  soft  coal  required 
more  draft  than  could  be  secured  with  the  ordinar}'  arrange- 
ment. After  making  numerous  trials  an  arrangement  that 
would  l)urn  soft  coal  successfully  was  found.  The  size  of  the 
stove  pipe  was  increased  from  5  in.  to  7  in.  diameter  and 
it  was  made  as  nearly  straight  as  possible.  An  8^ -in.  pip? 
with  1-in.  holes  around  the  bottom  was  placed  over  the  7-in. 
pipe  where  it  passed  through  the  roof  of  the  car,  as  shown  in 
the  drawing,  forming  a  J^-in.  dead  air  space  around  the  pipe. 
In  order  to  improve  the  draft,  larger  holes  were  cut  in  the 
concave  plate  in  the  top  of  the  heater,  thus  allowing  the 
smoke  to  escape  more  readily  and  preventing  it  from  entering 
the  car  proper  when  the  upper  door  in  the  heater  is  open. 
These  changes  are  plainly  shown  in  the  photograph. 

In  the  old  style  heaters  a  sheet  iron  smoke  screen  was  in- 
stalled operating  on  the  same  principle  as  the  screen  in  the 
fireproof  heater.     Large  holes  were  also  cut  in  the  cast  iron 


Fig.  2 — Changes  Made  In  Baker  Heaters  to  Burn  Soft  Coal 


come  well  established,  the  heater  was  filled  to  the  top  with 
coal  and  the  fire  was  checked  by  closing  the  lower  and  open- 
ing the  upper  door.  In  this  way  the  fire  has  been  main- 
tained for  five  days  and  nights  without  putting  in  additional 
coal.  No  gas  or  smoke  was  found  in  the  car.  By  following 
the  methods  described  above,  soft  coal  can  be  burned  without 
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danger  from  fire,  thus  eliminating  the  trouble  of  carrying  a 
stock  of  hard  coal  to  supply  passenger  cars  and  resulting  in 
a  considerable  saving.  The  Baker  heaters  on  the  Chicago, 
Milwaukee  &  St.  Paul  are  being  changed  as  fast  as  possible 
to  bum  soft  coal. 


PISTON  TRAVEL  AND  BRAKING  POWER* 

BY  H.  F.  WOOD 
Supervisor  Air  Brakes,  Boston  and  Maine 

In  brake  operation  the  piston  travel  is  of  such  importance 
that  the  unequal  condition  in  which  it  is  found  varies  every 
operation  of  the  brakes  in  so  far  as  power  is  concerned. 
This  is  not  alone  all  that  it  does.  It  varies  the  time  required 
to  obtain  the  braking  power  expected  to  be  had  from  a 
given  brake  pipe  reduction,  or  we  can  go  still  further  and  say 
that  it  is  possible  to  get  several  times  the  braking  power  on 
one  car  as  compared  to  another,  due  wholly  to  the  variation 
in  piston  travel.  With  these  conditions,  which  we  must 
allow  exist,  all  can  see  what  it  means  to  brake  manipulation 
as  far  as  producing  shocks  is  concerned,  and  it  is  a  condition 
over  which  the  engineer  does  not  have  full  control.  We 
can  go  still  further  in  this  direction  and  add  that  it  is  these 
varying  conditions  that  produce  excessive  braking  power  on 
some  cars  and  little  or  none  on  others,  both  of  which  pro- 
duce shocks  due  to  the  surging  of  the  train,  and  flat  wheels, 
due  to  cars  being  pulled  or  bumped  off  their  "feet,"  as  well 
as  damage  to  the  lading. 

In  order  to  show  what  difference  the  different  lengths  of 
piston  travel  make  in  brake  cylinder  pressures  and  braking 
power  on  loaded  and  empty  cars,  providing  no  brake  cylinder 
leakage  was  present,  the  following  tables  are  given.  They 
will  explain  in  a  simple  way,  the  causes  of  trains  bunchmg  or 
stretching  when  the  brakes  are  applied. 


Table  No.  1 


Train  Pipe 

Reduction 

(Lb.) 

10 
10 
10 
10 
10 
10 
10 
10 


Piston 

Travel 

(In.) 

4 

5 

6 

7 

8 

9 

10 

11 


Cylinder 
Pressure 

52.5 

41 

33 

27.5 

23 

19 

16 

13 


Cylinder 
Value 

2,650 

2,050 

1,650 

1,375 

1,150 

950 

800 

650 


Percentage 
of  Braking 

Power 
Empty  Car 

63 

49.2 

39.6 

33. 

27.6 

22.8 

19.2 

15.6 


Percentage  of 

Braking  Power 

Loaded  Car 

17.06 
13.06 
11. 
9.16 

7.6 
6.33 
5.3 
4.3 


Table  No.  2 


Brake  pipe  reductions  necessary  to  produce  equalization  of  pressures 
with  piston  travel  varying  from  4  inches  to  11  inches. 

Piston  Equalization  Brake  Pipe 

TravS  of  Pressures  K^^V.'^t*'"* 

(In)  (Lb.)  (Lb.) 

5  57  13 

fi  55  IS 

7  53.5  16.5 

g  51.5  18.5 

9  50  20 

10  49  21.5 

11  47  23 

Similar  tables  to  these  could  be  made  for  any  other  brake 
pipe  reductions.  As  a  result  it  can  be  readily  seen  that  if  in 
a  train  some  brake  cylinders  have  long  piston  travel  and 
some  short,  a  very  uneven  braking  power  will  be  developed 
for  any  and  all  brake  pipe  reductions. 

Let  us  see  what  effect  this  unequal  distribution  of  braking 
power  has.  Suppose  that  two  cars  are  coupled  together, 
each  having  a  light  weight  of  35.000  lb.,  with  the  standard 
8-inch  equipment,  the  first  car  having  1 1  inches  piston  travel 
and  the  second  car  4  inches.  If  a  full  service  application  is 
necessary  to  stop  the  two  cars,  a  brake  pipe  reduction  of  a 
sufficient  amount  must  be  made  to  equalize  the  brake  cylinder 
and  auxiliary  reservoir  pressures  of  both  equipments,  which 
will  be  23  lb.,  although  11  lb.  would  be  sufficient  for  the 
second  car.     Therefore,  12  lb.  of  brake  pipe  air  is  wasted 

•From  a  paper  presented  before  the  New  England  Railroad  Club. 


from  the  second  car.  However,  the  second  car  obtained  a 
cylinder  pressure  of  59  lb,  while  the  head  car  only  obtained 
a  cylinder  pressure  of  47  lb. 

Let  us  suppose  now  that  these  two  cars  be  arranged  to 
furnish  60  per  cent  braking  power  with  50  lb.  cylinder 
pressure;  59  lb.  in  the  cylinder  of  the  second  car  represents 
70.8  per  cent  while  47  lb.  in  the  head  cylinder  represents 
56.4  per  cent,  and  70.8  per  cent  braking  power  on  the  second 
car  equals  24,780  lb.;  56.4  per  cent  braking  power  on  the  first 
car  equals  19,740  lb.  As  a  result,  the  stopping  power  on  the 
second  car  is  5,040  lb.  greater  than  on  the  head  car  and  a 
draw  bar  pull  of  this  amount  is  present  throughout  the  stop. 

Let  us  look  at  this  situation  from  another  point  of  view. 
Suppose  that  a  10-lb.  service  reduction  was  made.  This 
would  produce  a  cylinder  pressure  of  52.5  lb.  in  the  second 
car  and  a  cylinder  pressure  of  13  lb.  in  the  first  car.  The 
percentage  of  braking  power  on  the  second  car  would  equal 
63  per  cent  or  22,050  lb.,  while  the  percentage  of  braking 
power  on  the  head  car  would  only  equal  15.6  per  cent  or 
5,460  lb.  In  this  case  a  draw  bar  pull  between  the  two  cars 
during  the  application  would  equal  16,590  lb.  or  nearly 
three  times  more  braking  power  on  the  second  car  than  on 
the  first  one. 

It  is  evident  from  this  tnai  a  uniform  piston  travel  is 
most  desirable.  If  it  is  long,  the  brake  cylinder  pressure  is 
thereby  reduced  and  the  efficiency  low;  further,  a  greater 
quantity  of  air  is  consumed  in  brake  applications  than 
would  otherwise  be  necessary,  entailing  greater  demands 
upon  the  air  compressor.  If  the  piston  travel  is  too  short, 
it  is  liable  to  cause  the  brake  shoes  to  drag  upon  the  wheels 
when  brakes  are  released,  and  by  too  high  a  cylinder  pressure, 
with  the  possibility  of  wheel  sliding  and  rough  stops  when 
brakes  are  applied. 

Now  consider  for  a  moment  what  the  results  are  from 
the  difference  in  the  cylinder  pressures  and  the  time  in 
which  it  is  obtained  with  the  var^'ing  piston  travels,  and  at 
the  same  time  think  over  the  difference  in  the  braking 
power  on  the  empty  and  loaded  cars. 

I  believe  then,  that  you  will  allow  first,  that  the  only 
salvation  against  shocks  and  break-in-twos  is  either  to  let  the 
train  drift  to  a  stop  or  keep  the  train  bunched  or  stretched 
when  making  stop  and  by  all  means  make  the  initial  brake 
pipe  reduction  light  in  order  that  only  a  low  braking  power 
be  developed  until  the  slack  has  adjusted  itself,  and  under 
no  circumstances  release  the  brakes  unless  the  slack  and 
speed  conditions  permit,  until  stop  is  made. 

It  is  the  practice  of  many  railroads  to  haul  the  loads  ahead 
and  the  empties  behind.  This  is  in  my  opinion  better  than 
handling  them  in  the  reverse  order,  for  in  case  of  trouble 
with  the  empties  behind  the  result  is  generally  a  parting 
of  the  train,  while  with  loads  behind  the  result  is  the  opposite 
and  the  buckling  of  the  train  takes  place. 

In  order  to  avoid  the  great  difference  in  braking  power 
on  account  of  the  variation  in  weight  of  train  at  any  section, 
it  would  be  better  to  alternate  them,  thereby  avoiding  the 
great  difference  in  braking  power.  A  better  method  how- 
ever, is  to  handle  loads  and  empties  in  different  trains.  This 
creates  switching  and  will  no  doubt  be  considered  out  of 
the  question.  Nevertheless,  we  have  got  to  look  at  and  work 
to  ])etter  the  situation.  The  proposition  is  before  us  and  it 
reduces  itself  to  the  following:  First,  switching;  second, 
inspection;  third,  maintenance,  and  fourth,  instructions. 

Break-in-twos  are  caused  by  greater  braking  power  at  the 
rear  than  at  the  forward  part  of  the  train,  and  is  a  separa- 
tion and  not  a  collision.  The  damage  generally  is  not  great. 
The  sudden  bunching  or  buckling  of  the  train  is  caused  by 
greater  braking  power  at  the  head  end.  This  may  be  re- 
sponsible for  a  bad  accident,  not  only  on  the  train  on  which 
it  occurs  but  to  others  in  the  opposite  direction,  on  double 
track  roads. 


Standard  U.  S.  R.  A.  Refrigerator 

Latest  Practices  Followed  in  Design;  Ice  Baskets, 
Solid   Insulated   Bulkhead   and   Steel   Underframe 


THE  mechanical  department  of  the  United  States  Rail- 
road Administration  has  recently  issued  Mechanical 
Department  Circular  No.  7,  covering  repairs  to  freight 
cars,  which  is  based  on  the  designs  for  a  standard  refrigerator 
car  made  by  the  Railroad  Administration.  The  circular 
states:  "In  order  to  insure  the  greatest  possible  degree  of 
efficiency  in  refrigeration  and  conservation  of  foodstuffs, 
refrigerator  cars  having  trucks  of  60,000  lb.  capacity  or  over 
will,  when  receiving  general  repairs  or  being  rebuilt,  be 
made  to  conform  to  the  United  States  standard  refrigerator 
car  requirements."  The  circular  requires  that  the  general 
arrangement  of  the  cars  be  as  near  as  practicable  to  that 
shown  on  drawing  No.  1386.  The  ice  boxes  to  be  in  accord- 
ance with  drawing  No.  1389,  the  hatch  arrangement  in  ac- 
cordance with  No.  1390  and  the  floor  and  walls  in  accord- 


Side  door  hinge  (Dr.  1623) 
Locking  rod  guide  (Dr.    1635) 

Side  door  lock  arm   (Dr.   1659) 
Seal  hook  and  chain   (Dr.  1664) 
Door  open  fastener  (Dr.   1675) 
Clip    for    door    open    fastener    (Dr. 

1676) 
Link    for    door    open    fastener    (Dr. 

1677) 
Door  hinge   pin    (Dr.    1730) 


Hatch  hinge  pin  (Dr.  1731) 
Well  trap  cone    (Dr.   1610) 
Door  locking  rod  (Dr.   1639) 
Locking  rod  back  plate   (Dr.    1649) 
Side    door    locking    rod    socket    (Dr. 

1654) 
Side    door    locking    rod    socket    (Dr. 

1655) 
Side  door  step   (Dr.   1656) 
Side  door  seal  pin  keeper  (Dr.  1657) 
Side  door  seal  pin   (Dr.  1658) 

The  railroads  are  requested  to  send  to  the  Mechanical 
Department,  Division  of  Operation,  at  Washington,  blue- 
prints of  the  cars  that  do  not  meet  the  specifications,  with 
the  following  information: 

(a)  Number  of  cars   owned  that  will  need  to  be   changed  to  meet  the 

requirements. 

(b)  Estimated  cost  of  making  the  changes. 

(c)  Location  of  shops  where  cars  will  receive  such  changes. 
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End  Elevation  and  Section  of  U.  S.  R.  A,  Standard   Refrigerator  Car  (Drawing   No.  1386) 


ance  with  drawing  No.  1387,  all  of  which  are  shown  in  con- 
nection with  this  article.  Other  details  of  these  cars  have 
been  prepared  and  may  be  obtained  from  Frank  McManamy, 
assistant  director,  Division  of  Operation,  in  Washington. 
These  cover: 


Hatch  plug  hinge   (Dr.  1606) 
Hatch  plug  hinge  strap   (Dr.    1607) 
Hatch  plug  lifter  guide   (Dr.   1608) 
Hatch  cover  hinge    (Dr.    1609) 
Hatch  cover  lever   (Dr.   1611) 
Hatch  plug  lifter   (Dr.   1613) 
Hatch   hinge  butt    (Dr.    1614) 
Hatch    cover   lock    lever    guide    (Dr. 

1615) 
Hatch  plug  lift  ring  (Dr.   1630) 
Hatch  cover  lever  anchor  (Dr.  1653) 


Well   trap   (Dr.    1616) 
Well  trap  cover   (Dr.   1617) 
Drain  pipe   (Dr.   1604) 
Floor  racks   (Dr.   1644) 
Floor  rack  hinge  plate   (Dr.   1724) 
Floor  rack  binge  loop  (Dr.  1726) 
Floor  rack  link  holder   (Dr.   1727) 
Floor  rack  pin  bearing  (Dr.    1728) 
Floor  rack  bearing   (Dr.   1729) 
Floor  rack  hinge  pin    (Dr.   1732) 
Door  arrangement   (Dr.   1391) 


(d)  Number  of  cars  that  can  be  changed  monthly  at  each  shop. 

(e)  Number  of  cars  that  can  be  changed  in  all   shops  per  month. 

(f)  Length    of   time    that    it    will    require    to    make    changes   on    all    cars 

owned. 

The  circular  further  states  that  in  order  to  improve  re- 
frigeration of  cars  as  at  present  constructed,  all  railroads 
owning  refrigerator  cars  will  immediately  arrange  to  apply 
floor  racks  in  accordance  with  drawing  No.  1387,  where 
they  have  not  already  been  so  equipped.  It  is  desired  to 
have  all  refrigerator  cars  requiring  such  racks  equipped 
within  the  next  twelve  months;  therefore,  there  should  be 
no  delay  in  beginning  this  immediately.  Monthly  reports 
will  be  furnished  to  the  general  supervisor  of  car  repairs, 
Washington,  D.  C,  showing  the  number  of  cars  equipped 
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with  floor  racks,  those  equipped  with  similar  racks  and  the 
number  remaining  to  be  equipped. 

DESCRIPTION  OF   THE   STANDARD  REFRIGERATOR  CAR 

The  specification  (No.  1386)  for  the  standard  refrigerator 
car  calls  for  a  car  of  30-ton  capacity  with  a  steel  under- 
frame,  ice  compartments  at  each  end  with  stationarj-  insulated 


2-  2' 


.     TV.       5v 

Longiiudinal  Secfion  Through  Pssfs. 


Corner: 


^1     1:4^—^: 


Section  Through 
■Side  Frame. 


SecHon  Through 
Ooor 


•Section  Through 
End  Frame. 


Standard    Refrigerator  Car  Sections   Sliowing    Insulation 
(Drawing    No.   1387) 

bulkheads  and  ice  receptacles  of  the  basket  type.  These 
cars  are  made  to  conform  as  nearly  as  possible  to  other 
Standard  type  cars.  Many  of  the  parts  of  the  air  brake 
rigging,  the  body  center  plate,  body  side  bearing,  side  bear- 
ing and  truck  clearances,  draft  gear  details,  limiting  di- 
mensions for  couplers  and  several  other  minor  details  are 


the  same  as  those  used  in  the  other  standard  cars  constructed 
for  the  Railroad  Administration.  The  lumber  sections  are 
the  same  as  used  on  the  standard  box  cars. 

The  cars  are  to  be  equipped  with  the  W'estinghouse  KC 
10-12  type  air  brakes,  of  either  Westinghouse  or  New  York 
Air  Brake  Company's  manufacture,  with  25-50  double  pres- 
sure spring  type  retaining  valve  of  the  Westinghouse  Air 
Brake  Company's  design.  Braking  power  to  be  about  60 
per  cent  of  the  light  weight  of  the  car,  based  on  50  lb. 
cylinder  pressure.  The  piston  travel  is  to  be  between  5  in. 
and  7  in.  Friction  type  draft  gear  is  specified,  having  a 
minimum  capacity  of  150,000  lb.  and  a  maximum  travel  of 
2^4  in.    The  clearance  between  the  coupler  horn  and  striking 


.1'  13'' 


l<- 3'ok'- -kP 


DnpP/pe 
A" No.  fS  Gohf. /ron 


Arrangement  of   ice   Box  for  Standard    Refrigerator  Cars 

plate  to  be  3  in.  As  in  all  other  freight  cars  the  Chicago, 
Murray,  Sessions  tvpe  K,  Westinghouse  or  Miner  draft 
gears  may  be  used.  The  cars  have  the  following  general 
dimensions : 

Length   outside,   betwefn   end  linings 39  ft.  11^  in. 

Length  inside,   between  bulkheads 33   ft.  21i   in. 

Width  inside   8  ft.  2^  in. 

Height  inside,  floor  to  ceiling 7  ft.  5  A   ••>. 

Height  inside  from  floor  grates  to  ceilings 7  ft.  A   i"- 

Length  over  striking  plate 42  ft.  !  "/J  in. 

Width  over  eaves 9  ft.  5  '|  in. 

Width  overall   (side  ladders) 9  ft.  lOfi  in. 

Height  from  rail  to  top  of  car  at  eaves 12  ft.  2^   in. 

Heiglit  from  rail  to  top  of  brake  mast 13   ft.  6'4   in. 

Height  from  rail  to  top  of  running  board 13   ft.  H  in. 

Distance  center  to  center  of  trucks 31    ft.  1  VS   in. 

Height  from  rail  to  center  of  coupler 2  ft.  lO'/J  in. 

Height  from  rail  to  bottom  of  center  sill 2  ft.  4'/4   in. 

The  framing  of  the  car  is  made  up  of  IV^-xxi.  by  5^-in. 
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side  sills,  mortised  to  fit  the  angle  on  the  side  sill  member 
of  the  underframe.  There  are  12  intermediate  5-in.  by  2-in. 
side  posts  and  12  diagonal  braces  of  the  same  material. 
There  are  two  side  belt  rails  4^/2  in.  by  2  in.,  located  2  ft.  ]/i 
in.  and  4  ft.  10  in.  above  the  bottom  of  the  side  sill,  respect- 
ively. The  side  plate  is  8^  in.  by  4->4  in.  There  are  two 
intermediate  4-in.  by  4-in.  end  posts  and  two  end  belt  rails 
43/2  in.  by  4  in.  The  comer  posts  are  6]/%  in.  by  7  in.  The 
roof  framing  consists  of  a  ridge  pole  5  in.  by  4)^  in.  and  two 
purlines  3^^  in.  by  1)4  in.,  with  1^-in.  carlines  having 
^-in.  tie  rods  located  at  every  other  carline.  The  end  plates 
are  634  in.  by  8  in.,  gained  out  to  receive  the  insulation. 
The  door  posts  are  oak  members  13/16  in.  by  3^4  in.  The 
roof  has  13/16-in.  roof  boards  which  are  covered  with  a 
No.  22  gage  outside  metal  roof.  The  inside  and  outside 
sheathing  of  both  the  sides  and  ends  is  13/16  in.  thick.  The 
inside  of  the  cars  is  provided  with  a  floor  rack  of  1-in.  by 
4-in.  boards  fastened  to  four  3}4-in.  by  2  in.  stringers.  The 
floor  racks  are  hinged  at  the  sides. 

UNDERTRAME 

The  underframe  center  sill  is  of  the  fishbelly  type,  being 
made  up  of  two  5/16-in.  web  plates  located  12J^  in.  apart, 
25  in.  deep  at  the  center  and  having  at  the  top  4-in.  by  33^-in. 
by  5/16-in,  angles  and  at  the  bottom  4-in.  by  3J^-in.  by 
^-in.  angles  on  the  outside  and  4-in.  by  3J^-in.  by  7/16-in. 
angles  on  the  inside  of  the  plate.  There  is  a  20^-in.  by 
34-in.  cover  plate  extending  the  full  length  of  the  car  be- 


and  grooved  sheathing.  The  ends  are  substantially  the  same 
with  the  exception  of  the  thickness  of  the  belt  rails  and  air 
space,  which  is  4  in.  The  section  through  the  door  is  pre- 
cisely the  same  as  that  through  the  sides.  No  break  is  made 
in  the  insulation  around  the  corner  posts.  The  waterproof 
insulating  fabric  is  of  No.  350  drill,  which  is  a  cotton  cloth 
weighing  approximately  3  5^  lb.  per  100  sq.  ft.  and  thorough- 
ly saturated  with  an  odorless  waterproofing  cwnpound,  pref- 
erably of  an  asphaltic  base  of  approximately  the  same  con- 
sistency of  waterproof  compound  used  on  insulating  paper. 
It  extends  continuously  from  side  sill  to  side  plate  and  from 
door  post  to  door  post  around  the  end  of  the  car. 

The  flooring  is  made  up  of  a  13/16-in.  blind  floor  at  the 
bottom,  a  layer  of  waterproofing  compound  on  top  of  this, 
then  a  layer  of  2-in.  cork  insulation,  another  layer  of  water- 
proofing compound  and  a  1)4 -in.  tongued  and  grooved  floor 
with  the  joints  white  leaded.  The  quantit\'  of  waterproofing 
compound  used  in  each  of  the  two  layers  is  30  gal.,  and  the 
specifications  for  this  material  require  that  it  must  be  per- 
fectly waterproof,  having  a  melting  point  of  not  less  than 
175  deg.  F.;  it  must  be  pliable  at  zero,  highly  adhesive  when 
hot,  not  sticky  when  cold,  and  absolutely  odorless. 

The  roof  is  made  up  of  a  13/16-in.  ceiling,  on  which  is 
laid  a  layer  of  waterproof  insulating  fabric.  A  blind  roof 
13/16  in.  thick  supports  three  layers  of  insulation,  having 
a  total  thickness  of  2^  in.,  on  which  is  laid  a  layer  of  the 
waterproof  insulating  fabric.  A  slight  air  space  is  left  be- 
tween this  and  the  roof  boards,  which  are  13/16-in.  thick.  An 
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tween  the  end  sills.  The  side  sills  are  9 -in.,  17. 5 -lb.  chan- 
nels with  4-in.  by  3^-in.  by  ^-in.  angles  riveted  to  them 
to  support  the  wooden  side  sills  of  the  car  body.  The  end 
sills  are  channels  of  the  same  section  as  the  side  sills.  The 
crossbearers  are  made  of  54-in.  pressings  with  6-in.  by 
7/16-in.  top  cover  plates  and  6-in.  by  ^-in.  bottom  cover 
plates.  The  body  bolsters  are  built  up  of  ^-in.  pressings 
with  a  6-in.  by  7/16-in.  top  cover  plate  and  a  6-in.  by  ^-in. 
bottom  cover  plate.  The  diagonal  braces  at  the  corner  of 
the  car  are  made  of  5/16-in.  plate  pressed  to  channel  section. 

INSULATION 

The  specifications  call  for  two  courses  of  1-in.  insulation 
in  the  sides  and  ends  and  three  courses  with  a  combined 
thickness  of  2^  in.  in  the  roof.  The  floor  insulation  is  of 
pure  cork  board  2  in.  thick.  An  option  of  hairfelt,  Key- 
stone hairfelt,  flaxlinum  and  linofelt  is  provided  for  the  insu- 
lation. The  side  walls  of  the  car  consist  of  an  inside  sheath- 
ing 13/16  in.  thick,  to  which  is  applied  on  the  outside  a  layer 
of  waterproof  insulating  fabric.  This  sheathing  is  fastened 
to  two  belt  rails  4^  in.  by  2  in.,  a  2-in.  air  space  thus  being 
provided.  To  the  outside  of  these  belt  rails  is  nailed  a  ^- 
in.  shiplap  blind  lining,  on  which  is  applied  waterproof  in- 
sulating fabric,  the  2  in.  of  insulation,  another  layer  of  water- 
proof insulating  fabric  and  the   13/16-in.   outside  tongued 


outside  metal  roof  is  to  be  applied  on  top  of  this.  A  laver 
of  ^-in.  insulation  4  in.  wide  is  mortised  into  the  side  plate 
at  the  outside  for  the  full  length  of  the  car  in  order  to  pro- 
vide insulation  at  points  where  the  carline  tie  rods  pass 
through  the  side  plate.  On  the  outside  a  1-in.  layer  of  insu- 
lation is  applied  in  the  air  space  between  the  ceiling  and  the 
blind  roof,  being  folded  over  and  held  in  place  by  a  2^-iii. 
l)y  1-in.  nailing  strip. 

ICE  COMPARTMENTS 

An  ice  compartment  is  located  at  each  end  of  the  car.  They 
have  stationar}-  insulated  bulkheads  and  an  ice  receptacle 
of  the  basket  tjpe.  The  distance  from  the  outside  end  of 
the  car  to  the  inside  face  of  the  bulkhead  is  4  ft.  34  in.,  the 
distance  between  the  bulkheads  being  33  ft.  2)4  in.  The 
bulkhead  is  made  up  of  two  layer?  of  tongued  and  grooved 
13/16-in.  hoards,  with  a  layer  of  1  in.  insulation  between 
them,  and  it  is  supported  by  four  intermediate  3 -in.  by  3>^- 
in.  oak  posts.  The  opening  at  the  top  of  the  bulkhead  is  14 
in.,  having  a  No.  20  wire  %-m.  mesh  galvanized  screen. 
The  opening  below  the  bulkhead  is  12  in.  The  ice  basket 
is  a  screen  made  of  No!  7  wire  with  114-in.  by  \%-\n.  mesh, 
which  is  galvanized  after  weaving.  There  is  a  space  of  2  in. 
between  the  basket  and  the  walls  of  the  ice  compartment.  The 
inside  dimensions  of  the  ice  basket  are  2  ft.  9  in.  deep  by  7 
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ft.  10  in.  wide  and  6  ft.  3  3/16  in.  high.  A  4-in.  air 
space  is  provided  between  the  wall  of  the  ice  box  and  the  end 
of  the  car.  As  in  the  sides,  the  end  consists  of  ^-in.  ship- 
lap  sheathini^  with  two  1-in.  layers  of  insulation  and  a 
13/16-in.  outside  sheathing.  The  ice  is  supported  on  3-in. 
by  1^-in.  oak  grates,  which  are  carried  on  six  5-in.  by  3-in. 
wooden  members.  The  sides  and  the  ends  of  the  ice  box  are 
covered  with  No.  24  galvanized  iron  for  the  full  height  of  the 
l)OX.  The  drip  pan  is  made  of  No.  12  galvanized  steel  with 
the  sides  and  the  ends  flanged  upward. 

The  ice  hatch  has  an  opening  22 '4  in.  by  2  ft.  4)4  in. 
The  hatch  frame  is  IV4  in.  thick,  supported  at  the  ends  by 
suitable  cripples  and  filling  blocks  on  the  inside  to  substan- 
tial blocking  extending  across  the  full  width  of  the  car  and 
at  the  outside  by  a  filler  block  between  it  and  the  side  plate. 
In  addition  to  this  there  is  a  malleable  iron  frame  5/16  in. 
thick  and  of  Z-section,  which  extends  around  the  upper  por- 
tion of  the  hatch.  The  inside  of  the  hatch  passage  is  covered 
with  a  flashing  of  No.  22  galvanized  iron.  The  hatch  plug 
is  made  up  of  two  layers  of  3/16-in.  boards  with  two  1-in. 
layers  of  insulation  between  them.  It  is  attached  loosely  to 
the  hatch  cover  in  such  a  manner  that  it  may  freely  fit  the 
hatch  without  binding,  but  yet  so  that  it  can  be  raised  with 
tlie  cover. 

None  of  these  cars  have  been  ordered  by  the  Railroad  Ad- 
ministration up  to  the  present  time. 

PASSENGER  GAR  GLEANING* 

BY  E.  ELEY 
Master  Car  Builder.  Canadian  Pacific.  Eastern  Lines.  Montreal.  Que. 

Cleaning  passenger  equipment  cars  is  one  of  the  operations 
all  railwavs  have  to  expend  large  amounts  of  money  for 
yearlv,  and  clean  cars  is  one  of  the  things  the  traveling  public 
appreciates.  Those  of  us  who  travel  know  this  from  the  re- 
marks we  hear  from  passengers.  \'ery  few  of  them,  however, 
know  what  a  vast  amount  of  labor  must  be  spent  to  keep  them 
clean  and  in  a  sanitary  condition. 

In  this  paper  I  will  endeavor  to  conduct  them  through  a 
train  just  arriving  from  a  five  days'  trip  across  the  continent. 
We  will  start  at  the  rear  end  and  walk  through,  noting  its 
condition.  If  it  is  in  the  dry  season  and  ties  have  been  put 
in  the  track  recently,  we  have  dust  covering  everything,  and 
it  has  got  into  the  plush  seat  covering,  carpet:-  and  bedding. 
Besides  this,  there  is  the  usual  amount  of  paper,  orange  peel, 
bottles,  etc. 

Before  we  can  start  our  cleaning  we  find  some  of  the  cars 
are  due  to  be  fumigated,  which  is  done  once  a  month;  upper 
berths  have  to  be  opened,  and  blankets,  pillows,  berth  curtains 
and  mattresses  spread  out  so  that  the  fumes  will  penetrate 
ever}'  part  of  the  equipment,  locker  doors  and  toilets  must  be 
opened  and  all  windows  and  ventilators  closed.  For  an  ordi- 
nary fumigation  one  sheet  is  used,  saturated  with  formal- 
dehyde and  hung  up  in  the  centre  of  the  car;  the  car  is  then 
closed  up,  locked  and  left  for  at  least  one  and  one-half  hours, 
after  which  it  is  opened  and  ventilated  for  the  cleaners  to  go 
in.  For  a  thorough  fumigation,  which  is  used  in  cases  of 
actual  infection,  three  sheets  are  used  saturated  with  formal- 
dehyde and  hung  up,  one  in  each  end,  and  one  in  the  centre 
of  the  car,  and  the  car  left  closed  at  least  three  hours.  After 
this  it  may  be  opened  and  ventilated. 

From  sleeping  cars,  the  carpets,  bedding,  seats  and  seat 
backs  have  to  be  removed  from  the  car  for  cleaning  and  airing. 
To  clean  these,  the  following  is  the  usual  practice:  Blankets 
and  berth  curtains  are  shaken,  mattresses  are  beaten  or  blown 
with  air,  seats  and  backs  are  either  blown  with  air  or  vacuum 
cleaned.  The  carpet  is  first  swept  off  and  then  blown  with 
air.  All  this  equipment  is  then  laid  on  racks  until  the  interior 
of  the  car  is  cleaned  thoroughly  and  made  ready  to  receive  it 
again. 

'Abstract  of  a  paper  presented  before  the  Canadian  Railway  Club. 


The  interior  of  the  car  is  cleaned  from  the  headlining  to 
the  floor.  First  we  have  to  get  rid  of  the  dust,  deck  sash  are 
opened  and  dust  wiped  out  with  a  disinfectant  solution  in  the 
water,  dust  is  got  out  from  between  and  above  the  window 
sash  by  hammering  with  the  hand,  and  window  sticks  covered 
with  a  cloth.  When  we  have  got  down  all  the  dust  we  can,  the 
floor  is  swept  out.  We  start  again  at  the  headlining  and  wash 
it,  including  the  deck  sash  down  to  the  deck  sash  rail.  All 
the  woodwork  below  this  has  to  be  wiped  down,  and  if  neces- 
sar\-  washed  with  Castile  soap  and  warm  water,  and  finally 
the  floor  and  steam  pipes  are  washed  with  a  disinfectant  solu- 
tion in  the  water;  this  includes  toilets,  under  the  washstands 
and  lockers.  Now  it  is  ready  to  receive  the  bedding,  etc. 
\\'hon  this  is  stowed  away,  seats  and  backs  are  replaced.  The 
woodwork  is  gone  over  and  polished,  sometimes  using  a  reno- 
vator; nickel  and  mirrors  are  all  cleaned  and  polished,  the 
carpet  is  laid,  and  the  final  finishing  touches  are  given  to  the 
car.  Passage  ways  and  vestibule  floors  are  scrubbed  and  a 
canvas  strip  laid  down  and  left  there  until  the  train  is  ready 
to  back  into  the  station.  This  work  takes  al)0ut  35  hours,  and 
with  the  exception  of  washing  the  headlining  and  polishing 
the  woodwork  where  a  renovator  is  used,  is  performed  by  two 
men  and  a  woman,  and  costs  about  $15.50  per  car. 

This  work  is  performed  on  obser^'ation,  sleeping  and 
tourist  cars  once  in  seven  days,  or  in  the  case  of  Transconti- 
nental trains  they  are  stripped  at  Montreal  or  Toronto  and 
Vancouver,  which  is  once  in  six  days.  On  shorter  runs  the 
cleaning  given  this  equipment  between  strippings  is  an  ordi- 
nary cleaning,  consisting  of  sweeping  carpets,  dusting  and 
wiping  woodwork,  cleaning  windows,  mirrors,  nickel,  etc., 
and  finally  vacuum  clean  the  cushions,  backs  and  carpet, 
scrubbing  floors  in  passage  ways,  and  vestibules. 

We  will  now  take  the  day  coaches.  We  do  not  remove 
seats  or  seat  backs  from  them,  windows  are  opened  and  the 
car  is  swept  out,  then  dusted  down,  headlining  washed  if 
necessar}',  floor  and  steam  pipes  scrubbed  with  a  disinfectant 
solution,  and  if  necessan'  all,  or  part  of  the  interior,  washed 
down,  windows,  mirrors  and  nickel  cleaned  and  polished, 
seats  and  backs  in  the  first  class  cars  are  vacuumed  and  the 
aisle  strip  cleaned  with  air,  and  the  car  is  ready  for  service.  If 
cars  are  cleaned  in  the  morning  and  do  not  leave  until  night, 
they  quite  frequently  have  to  be  dusted  again  just  prior  to 
departure. 

We  now  come  to  the  baggage  and  express  cars.  The  fish 
racks  are  lifted  and  pits  swept  out,  and  then  rack  and  pits 
scrubbed  with  clean  water  without  disinfectant,  then  pits  and 
racks  are  sprinkled  with  lime  and  racks  replaced.  As  neces- 
sity requires,  these  cars  are  washed  down  from  roof  to  floor. 
Being  on  the  front  end  of  trains  they  get  ven-  dirty  from 
smoke  from  the  locomotive.  The  reason  we  do  not  use  disin- 
fectant in  the  water  for  scrubbing  baggage  cars  is  that  it 
would  taint  some  of  the  commodities  carried  in  them. 

Mail  cars  are  cleaned  in  the  same  way,  except  that  the 
floors  are  scrubbed  with  disinfectant  in  the  water.  This  com- 
pletes the  inside  cleaning.  The  outside  is  cleaned  by  washing 
or  wiping,  according  to  weather  conditions,  but  the  best  results 
are  obtained  by  wiping  when  it  is  possible  to  do  so.  The 
windows  are  occasionally  gone  over  with  a  little  muriatic  acid 
in  water  whenever  necessary  to  cut  the  dirt  or  scum  which 
accumulates,  and  then  washed  with  clear  water;  vestibules 
and  steps  are  wiped  down  and  the  brass  work  polished.  This 
is  an  ordinary  cleaning  which  the  cars  receive  every  time  they 
are  in  the  terminal,  but  even  with  this  cleaning,  in  two  or 
three  months  they  become  so  dirty  that  the  numbers  cannot  be 
seen.  Then  they  are  given  a  terminal  cleaning  which  consists 
of  scrubbing  them  with  some  approved  cleaner  and  thoroughly 
washing  it  off,  and  the  car  looks  as  though  it  had  only  just 
come  out  of  the  shops. 

We  have  now  gone  over  the  work  which  has  to  be  per- 
formed. Let  us  take  a  look  at  the  people  who  perform  it. 
They  are  composed  of  all  nationalities,  some  of  whom  do  make 
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pretty  good  car  cleaners  and  others  of  whom  never  will.  This 
then  is  the  element  with  which  we  have  to  get  this  work  done, 
and  you  can  readily  see  it  requires  the  closest  supervision  to 
get  it  done  properl}-. 

I  once  saw  a  woman  who  was  on  the  terminal  cleaning  and 
using  our  standard  cleaner  put  her  brush  into  some  fine  sand 
and  start  to  scrub  some  spots  on  the  outside  of  the  car  to 
remove  some  excretia  which  had  become  dried  on  so  hard  that 
it  was  almost  impossible  to  remove  it  without  taking  off  the 
varnish.  This  woman  was  a  foreigner  and  no  doubt  in  the 
country  she  came  from  the  practice  was  to  use  sand  and  water 
to  scrub  the  floors.  You  can  readily  understand  what  it 
means  to  educate  such  people  and  make  car  cleaners  of  them. 

To  supervise  work  of  this  nature  requires  men  of  energy 
and  patience,  and  like  the  people  working  under  them,  re- 
quire special  training,  otherwise  the  class  of  cleaning  deterior- 
ates, then  it  becomes  necessary  to  make  a  crusade  for  better 
cleaning,  and  some  of  our  foremen  will  tell  you  this  occurs 
quite  frequently. 


M.  G.  B.  CIRCULAR  ON  AIR  BRAKE 
MAINTENANCE 

The  necessity  for  improvement  in  the  condition  of  air 
brake  equipment  on  freight  cars  has  led  the  Master  Car 
Builders'  Association  to  issue  an  appeal  for  closer  observation 
of  the  interchange  rules  and  standards  of  the  association.  At 
the  suggestion  of  the  executive  committee  a  joint  meeting  of 
the  Committee  on  Train  Brake  and  Signal  Equipment,  rep- 
resentatives of  the  Fuel  Conservation  Section  of  the  Rail- 
road Administration,  and  the  president  of  the  Air  Brake  As- 
sociation was  recently  held  and  recommendations  for  im- 
proving the  maintenance  of  air  brakes  were  prepared.  These 
recommendations  have  received  the  approval  of  the  United 
States  Railroad  Administration  and  are  now  being  issued  as 
Circular  No.  20,  which  reads  as  follows: 

Conditions  throughout  the  countr)-  point  to  the  fact  that 
air  brake  equipment  on  freight  cars  is  in  need  of  closer  at- 
tention than  is  now  being  given,  and  that  the  Rules  and  In- 
structions of  the  Association  regarding  air  brake  maintenance 
and  repairs  are  not  being  fully  observed.  Your  attention  is 
called  to  this  matter  with  a  view  of  bettering  operating  con- 
ditions, and  the  following  is  recommended: 

First: — That  the  instructions  of  the  Association  covering 
repairs,  cleaning  and  inspection  of  freight  car  train  brakes 
be  more  rigidly  enforced.  In  this  connection,  it  is  suggested 
that  these  rules,  which  are  shown  on  pages  474  to  477,  in- 
clusive, of  the  1917  Proceedings  of  the  M.  C.  B.  Association, 
he  printed  by  each  road  in  the  form  of  a  circular  and  posted 
under  glass  at  each  repair  and  inspection  point. 

Second: — Interchange  Rule  No.  60  provides  that,  "Air 
brakes  bearing  cleaning  marks  nine  months  old,  or  older, 
may,  when  on  repair  or  other  tracks  where  the  work  can  be 
done,  be  cleaned  and  repaired,"  and  charged  to  car  owner. 
Inasmuch  as  inspection  shows  that  the  brakes  on  a  great 
many  cars  are  not  now  being  cleaned,  even  in  twelve  months, 
it  is  recommended  that  wherever  possible  they  be  cleaned  at 
the  expiration  of  the  nine  months'  period. 

Third: — That  all  roads  not  equipped  with  the  standard 
triple  valve  test  rack  and  the  standard  air  brake  hose  coup- 
ling gage,  procure  them  as  soon  as  possible. 

Fourth: — That  the  number  of  brakes  cleaned  yearly  by 
each  road  should  equal  or  exceed  the  number  of  cars  owned. 

Fifth: — That  special  attention  be  given  to  maintaining 
brake  pipe,  brake  cylinder,  reservoir,  retaining  valve  and 
pipe  secure  to  the  car. 

Sixth: — That  angle  cock  and  cut-out  cock  should  have 
operative  handle  with  proper  clearance. 

The  standards  of  the  M.  C.  B.  Association  provide  for 
thorough  inspection  and  repairs  to  the  air  brake  apparatus 


every  twelve  months.  The  unfortunate  conditions  existing 
at  present  could  not  have  occurred  had  these  standards  beai 
adhered  to.  In  order  to  bring  the  instructions  before  the  men 
actually  doing  the  work,  the  Association  has  had  the  rules 
referred  to  in  the  second  paragraph  of  the  circular  printed 
in  large,  clear  type.  It  is  hojjed  that  the  roads  will  post 
copies  framed  under  glass  at  all  points  where  air  brakes  are 
repaired  to  remove  any  ix)ssible  excuse  for  failure  to  live  up 
to  the  instructions  due  to  lack  of  familiarity  with  their  pro- 
visions.   These  rules  are  given  in  full  Ijelow. 

CLEANING    AND    LUBRICATING    TRIPLE    VALVES. 

The  triple  valve  should  be  removed  from  the  car  for  clean- 
ing in  the  shop,  and  should  l>e  replaced  by  a  triple  in  good 
condition.  It  should  be  dismantled  and  all  the  internal 
parts,  except  those  with  rubljer  seats  and  gaskets,  cleaned 
with  gasoline,  then  blown  off  with  compressed  air  and  wip>ed 
dn,-  with  a  cloth. 

The  slide  valve  and  graduating  valve  must  be  removed 
from  the  triple  piston  and  retarded-release  parts  ham  the 
Ixxly  in  order  that  the  service  ports  in  the  slide  valve  and 
other  parts  may  be  properly  cleaned.  No  hard  metals  should 
be  used  to  remove  gum  or  dirt  or  to  loosen  the  piston-packing 
ring  in  its  groove.  The  feed  groove  should  be  cleaned  with 
a  piece  of  wood,  pointed  similar  to  a  lead-pencil.  Bags  or 
cloth  should  be  used  for  cleaning  purposes  rather  than  waste, 
as  waste  invariably  leaves  lint  on  the  parts  on  which  it  is 
used.  In  removing  the  emergency-valve  seat,  care  must  be 
exercised  not  to  bruise  or  distort  it. 

Particular  attention  should  l>e  given  the  triple-piston  pack- 
ing ring.  It  should  have  a  neat  f\t  in  its  groove  in  the  piston, 
and  also  in  the  triple-piston  bushing;  once  removed  from  the 
jjiston,  or  distorted  in  any  manner,  it  should  be  scrapped. 
The  fit  of  the  packing  ring  in  its  groove  and  bushing  and  the 
condition  of  the  bushing  should  be  such  as  to  pass  the  pre- 
scribed tests.  The  graduating  stem  shcxild  work  freely  in 
the  guide  nut.  The  graduating  spring  and  the  retarded-re- 
lease spring  in  retarded-release  triple  valves  must  conform  to 
standard  dimensions  and  be  free  from  corrosion.  The  thread 
portion  of  the  graduating-stem  guide  should  be  coated  with 
oil  and  graphite  before  reapplying  it  to  the  triple  cap. 

The  triple-valve  piston  and  the  emergency  valve  must  be 
tested  on  centers  provided  for  the  purpose  to  insure  their 
being  straight.  The  emergency-valve  rubber  seat  should 
invariably  be  renewed  unless  it  can  plainly  be  seen  to  be  in 
first-class  condition,  which  is  seldom  the  case.  A  check- 
valve  case  having  cast-iron  seat  should  be  replaced  with  a 
case  having  a  brass  seat.  The  cylinder-cap  gasket  and 
check-valve  case  gasket  to  be  carefully  examined  and  cleaned 
with  a  cloth ;  but  should  not  be  scraped.  All  hard  or  cracked 
gaskets  to  be  replaced  with  new  ones.  Standard  gaskets  as 
furnished  1)y  the  air-brake  manufacturers  should  be  used. 
The  use  of  home  made  gaskets  should  be  avoided,  as  the  ir- 
regular thickness  results  in  leakage  and  causes  triple-piston 
stem  to  bend  or  break. 

The  tension  of  the  slide-valve  spring  should  be  regulated 
so  that  its  contour  be  such  as  will  bring  the  outer  end  %  in. 
higher  than  the  bore  of  the  bushing  when  the  outside  end  of 
the  spring  touches  the  bushing  when  entering. 

Before  assembling  the  parts  after  cleaning,  the  castings 
and  ports  in  the  body  of  the  triple  valve  should  be  thorough- 
ly blown  out  with  compressed  air,  and  all  parts  of  the  triple 
not  elsewhere  provided  for  known  to  be  in  good  condition. 
Lubricate  the  .seat  and  face  of  the  slide  valve  and  slide  valve 
graduating  valve  with  high-grade  ven.'  fine,  dr\'  graphite, 
rubbing  it  onto  the  surface  and  the  upper  portion  of  the 
bushing  where  the  slide-valve  spring  bears,  so  as  to  make  as 
much  as  possible  adhere  to  and  fill  up  the  pores  of  the  brass, 
leaving  a  ver\'  thin  coating  of  free  graphite.  The  parts  to  be 
lubricated   with  graphite  must  be  free  from  oil  or  grease. 
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Rub  in  the  graphite  with  a  flat-pointed  stick,  over  the  end  Ijeen  applied.     It  has  been  found  good  practice  to  again  ex- 

of  which  a  piece  of  chamois  skin  has  been  glued.     At  com-  tract  the  piston  and  remove  the  surplus  lubricant, 

pletion  of  the  rubbing  operation,  a  few  light  blows  on  the  All  stencil  marks  to  be  scraped  off  or  painted  over  with 

slide    valve   will    leave   the   desired    light   coating   of   loose  l>lack  paint.     The  place  of  cleaning,  day,  month  and  year  to 

graphite.  I)e  stenciled  with  white  paint,  preferably  on  both  sides  of  the 

The  triple- valve,    piston-packing   ring    and   its  cylinder  c}linder  or  auxiliary  reservoir,  or  if  it  is  not  readily  visi- 

should  be  lubricated  with  either  a  light  anti-friction  oil  or  a  ble,  in  a  convenient  location  near  the  handle  of  the  release 

suitable  graphite  grease  as  follows:     Apply  a  light  coating  rod.     The  bolts  and  nuts  holding  the  cylinder  and  reservoir 

to  the  packing  ring  and  insert  the  piston  and  its  valves  in  to  their  respective  plates  and  the  latter  to  the  car,  to  be  secure- 

the  body,  leaving  them  in  release  position,  then  lubricate  the  ly  tightened. 

piston  cylinder  and  move  the  piston  back  and  forth  several  The  brake  cylinder  to  be  tested  for  leakage  after  cleaning, 

times,  after  which  remove  the  surplus  from  the  outer  edge  of  preferably  with  an  air  gage,  which  can  be  done  by  attaching 

the  cylinder  to  avoid  leaving  sufficient  lubricant  to  run  on  the  gage  to  the  exhaust  port  of  the  triple  valve  before  con- 

the  slide  valve  or  seat  while  the  valve  is  being  handled  or  necting  the  retainer  pipe,  or  where  the  latest  type  retainers 

stored  ready  for  use.    No  lubrication  is  to  be  applied  to  the  are  used  the  gage  can  be  connected  to  the  exhaust  port  of  the 

emergency  piston,  emergency  valve  or  check  valve.  retaining  valve.     In  either  case,  the  gage  will  indicate  cylin- 

All  triple  valves,  after  being  cleaned  or  repaired,  must  be  der  leakage  on  releasing  the  triple  valve  after  making  an 
tested,  preferably  on  a  rack  conforming  to  the  M.  C.  B.  de-  application,  and  when  attached  to  the  retainer  valve  it  will 
sign  and  pass  the  test  prescribed  under  the  subject  of  "Triple  al.^o  test  the  retainer  and  retaining-valve  pipe.  Brake- 
Valve  Tests"  before  being  placed  in  service.  Should  any  cylinder  leakage  should  not  exceed  five  pounds  per  minute, 
of   the   triple-valve   bushings   require   renewing,   such   work  from  an  initial  pressure  of  50  lb. 

should  be  done  by  the  air-brake  manufacturers.     Triples  in  Each   time  the  triple  valve  and  the  brake  cylinder  are 

which  packing  rings  are  to  be  renewed,  slide  valve  or  grad-  cleaned,  the  brake  pipe,  brake-pipe  strainer  and  branch  pipe 

uating  valves  renewed  or  faced,   if  the  latter  are  of  slide  should  l)e  thoroughly  blown  out  and  the  triple-valve  strainer 

type,   should  be  sent  to  a  central  point  or  general  repair  cleaned  before  recoupling  the  branch  pipe  to  the  triple  valve, 

station  for  repairs.     When  applying  the  triple  valve  to  the  If  a  dirt  collector  is  used,  the  plug  should  be  removed,  the 

auxiliary  reservoir,  the  gasket  should  be  placed  on  the  triple  accumulation  blown  out  and  the  threaded  portion  of  the  plug 

valve,  not  the  reservoir.  coated  with  oil  and  graphite  before  replacing.     All  union 

LUBRICATING  .AND  INSPECTION  OF  THE  BR.AKE  CYLINDERS.  S^f!^^*^  .^^^^^^  ^^  made  of  oil-tanned  leather.     The  use  of 

„.                     ,        .  ^           ,   ^      ,           ,         ,•    ,      ,      J  rubber  m  unions  should  not  be  permitted.     Piston  travel 

First  secure  the  piston  rod  firmly  to  the  cylinder  head,  .j^^^j^  ^^  ^^^  1^^^  than  six  nor  more  than  eight  inches, 
then,  after  removing  the  non-pressure  head,  piston  rod,  piston 

head  and  release  spring,  scrape  off  all  deposits  of  gum  and  .additional  inspection  and  repairs  to  cars. 
dirt  with  a  putty  knife  or  its  equivalent,  and  thoroughly  When  the  brake  cylinder  and  triple  valve  are  cleaned,  the 
clean  the  removed  parts  and  the  interior  of  the  cylinder  with  following  additional  work  should  be  done  to  the  car:  Re- 
waste  saturated  with  kerosene.  Packing  leather  must  not  be  taining  valve  cleaned  by  removing  the  cap,  wiping  or  blowing 
soaked  in  kerosene  oil,  as  it  destroys  the  oil  filler  placed  out  all  dirt  and  seeing  that  the  valve  and  its  seat  are  in  good 
in  the  leather  by  the  manufacturers,  opening  the  pores  of  condition,  the  retaining  position  exhaust  port  open  and  the 
the  leather  and  causing  it  to  become  hard.  Particular  valve  proper  is  well  secured  to  the  car  in  a  vertical  position, 
attention  to  be  paid  to  cleaning  the  leakage  groove  and  the  jiipe  clamps  applied  where  missing  and  tightened  where 
auxiliary  tube.  Triple  valve  must  be  removed  when  the  loose,  hose  and  angle  cocks  turned  to  their  proper  position, 
auxiliar}'  tube  is  being  cleaned.  The  expanding  ring  when  Pipe  joints,  air  hose,  release  valves,  angle  and  stop  cocks 
applied  in  the  packing  leather  should  be  a  true  circle  and  should  be  tested  by  painting  the  parts  with  soapsuds  while 
fit  the  entire  circumference,  and  have  an  opening  of  from  under  an  air  pressure  of  not  less  than  70  lb.,  preferably  80 
3/16  to  1/4  in.;  when  removed  from  the  cylinder  the  ring  lb.,  and  defective  parts  repaired  or  removed, 
opening  should  be  1 3^  to  1  9/16  in.,  and  with  this  opening.  See  that  there  are  no  broken  or  missing  brake  shoes,  brake 
of  course,  will  not  be  a  true  circle.  beams  or  foundation  brake  gear,  and  if  the  car  belongs  to  a 
A  packing  leather  which  is  worn  more  on  one  side  than  foreign  road,  a  repair  card  should  be  made  out  covering  all 
the  other  should  be  replaced  with  a  new  one  of  uniform  thick-  work  that  has  been  done,  as  per  M.  C.  B.  Rules, 
ness,  or  turned  so  as  to  bring  the  thin  side  away  from  the  The  inspection  and  repairs  which  have  been  mentioned 
bottom  of  the  cylinder.     The  piston  should  l:>e  turned  each  should  be  made  to  all  cars  at  least  once  in  twelve  months. 

time  the  cylinder  is  cleaned.    In  putting  a  packing  leather  on  

piston,  it  should  be  so  placed  as  to  bring  the  flesh  side  of  the  Locomotive    Situation    Throughout    the    World. — 

leather  next   to  the  cylinder  walls.      Follower  studs  to  be  British  engine  shops  during  the  war  were  put  to  work  on 

firmly  screwed  into  the  piston  heads,  and  the  nuts  are  to  munitions  and  ordered  to  build  no  more  locomotives,  which 

be  drawn  up  tight  before  replacing  the  piston.  would  seem  to  leave  America  a  free  hand  outside  of  Britain 

The   inside   of   the   cylinder   and    packing   leather   to   be  and   her   "possessions."      Germany   is  expected   to  be  busy 

lightly  coated  with  a  suitable  lubricant,  using  not  more  than  with  her  own  domestic  needs.     France,  always  short  of  loco- 

4  oz.,  nor  less  than  3  oz.  per  cylinder.    Part  of  the  lubricant  motives  before  the  war,  had  five  of  her  six  plants  in  territory 

should  be  placed  on  the  expander  ring  and  the  adjacent  side  ravaged  by  the  Germans.     Belgium's  eight  plants  have  been 

of  the  packing  leather,  thus  permitting  the  air  pressure  to  dismantled  by  the  Germans.     Austria  bought  most  of  her 

force  the  lubricant  into  the  leather  at  each  application  of  the  locomotives  in  Germany.     Russia's  shops  have  fallen  before 

brake.    No  sharp  tools  should  be  used  in  placing  the  packing  the   enemy   and   the   Bolshevists.      Holland,    Denmark    and 

leather  into  the  cylinder.  Norway    bought    in    foreign    markets.      Italy    manufactures 

After  the  piston  is  entered,  and  before  the  cylinder  head  merely  enough  for  her  own  needs,  as  Japan  does.    No  engine 

is  replaced,  the  piston  rod  should  be  slightly  rotated  in  all  works  of  consequence  are  in  the  Balkans,  and  none  of  modem 

directions,   about  three  inches  from  the  center  line  of  the  type  in  Turkey.     Every  railroad  in  South  America  is  short 

cylinder,  in  order  to  be  certain  that  the  expanding  ring  is  not  of  locomotives.     Asia  and  South  Africa  are  in  a  like  posi- 

out  of  place.     In  forcing  the  piston  to  its  proper  position  in  tion.     It  would  seem  but  a  question  of  when  the  world  can 

the  cylinder,  the  packing  leather  will  skim  from  the  inner  begin  reconstruction.     And  that  would  seem  in  its  turn  to 

walls  of  the  cylinder  any  surplus  lubricant  that  may  have  hinge  somewhat  on  finance. — New  York  Evening  Post. 


BILLERIGA  RECLAMATION  PLANT 

BY  B  AND  B 

More  and  more  during  recent  years  the  railroads  of  the 
country,  seeking  for  new  methods  of  increasing  income  and 
reducing  expenditures,  have  realized  the  great  importance 
of  the  so-called  "scrap  pile"  and  of  the  necessity  of  realiz- 
ing from  materials  discarded  as  unfit  for  use  a  greater  value 
than  is  received  when  sold  as  common  scrap,  or  of  reclaim- 
ing discarded  materials  for  use  again  on  the  road.  In  order  to 
obtain  such  results  reclamation  plants  have  been  erected 
and  equipped  with  machinery  and  tools  to  do  this  work, 
and  one  of  these  plants  recently  installed   is  the  $50,000 


These  machines,  whose  use  can  be  determined  from  their 
names,  are  primarily  and  solely  used  for  the  reclamaticm 
work  itself.  On  the  open  dock  the  equipment  is :  An  alligator 
shear  with  a  30-in.  blade,  driven  by  a  35  h.p.  motor  and 
capable  of  cutting  stock  up  to  3J/^-in.  square  at  the  rate 
of  from  25  to  30  cuts  per  minute;  one  tumbler  for  cleaning 
second-hand  nuts,  washers  and  other  material  that  would 
be  benefited  by  this  process;  and  one  coupler  rivet  cutter 
which  is  operated  by  air  and  which  has  a  cylinder  1854  in. 
in  diameter  and  20  in.  long. 

The  new  valuable-scrap  house  is  77  ft.  long  and  28  ft. 
wide.  It  is  partitioned  off  into  bins  or  compartments  for 
the  sorting  of  brass,  copper,  also  brass  and  copper  turnings 


Scrap  Dock  with  Gantry  Crane — Boston  &  Maine  Reclamation  Plant 


plant  of  the  Boston  &  Maine  erected  at  the  new  Billerica 
shops  location. 

The  plant  is  modem  and  well  equipped,  consisting  of  an 
open  scrap  dock,  which  is  served  by  a  15-ton  Gantry  crane, 
a  new  valuable-scrap  house,  and  the  reclamation  building 
itself.  The  latter  is  170  feet  long  by  28  feet  wide  and 
contains  the  following  machinery: 


2  100-lb.  steam  hammers. 

1  IJ-i-in.  bar  iron  shears. 

2  triple  head  bolt-threading  machines. 
1   6-spindle   nut   tapper. 


2  blacksmiths'   fires. 

1   500-lb.  steam  hammer. 

1  er;gine  lathe. 

Other   minor    equipment. 


from  the  shop,  lead,  secondhand  plush  from  cars,  rubber 
and  discarded  rubber  hose  of  all  kinds,  burlap,  hemp  rope, 
and  other  valuable  scrap  which  is  classified  separately  frcHn 
wrought  iron  or  cast  iron,  etc. 

The  largest  item  of  equipment  in  connection  with  the 
reclamation  plant  is  the  15-ton  gantr}-  crane,  which  operates 
over  the  entire  dock,  including  one  track  for  cars  on  each 
side  of  the  platform.  This  crane  has  a  spread  of  80  ft. 
and  has  a  trackage  of  1,079  ft.  It  is  equipped  with  a  No.  5 
type  "SA"  lifting  magnet,  the  diameter  of  which  is  55J/2  in. 
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This  magnet  has  a  lifting  capacity  of  42,000  lb.  when 
handling  material  such  as  billets  and  slabs  properly  piled. 
Other  ecjuipment  in  connection  with  the  crane  includes  a 
skull-cracker  ball  weighing  6,v>00  lb.,  to  be  used  for  break- 
ing up  large  castings  for  scrap.  The  motor  on  the  crane 
or  the  crane  runway  is  rated  at  27  h.p.,  and  the  motor  on 
the  trolley  travel  is  7'_>  h.p.  All  motors  used  are  equipped 
with  solenoid   brakes. 

The  scrap  material  received  in  cars  is  removed  by  the 
use  of  the  magnet  into  a  sorting  bin,  where  it  is  sorted  in 
different  classes,  and  that  which  is  to  be  reclaimed  removed 
and   sent   to  the   reclaiming  building.      The   assorted   scrap 


man  to  handle  reclaimed  material.  When  the  blacksmith  is 
not  working  on  brake  beams,  he  is  employed  repairing  fire 
hooks,  brake  rods  and  levers.  The  laborers  are  given  their 
board  and  room.  The  hours  of  labor  are  10  hours  per  day 
and  seven  days  a  week. 

The  principal  parts  which  are  reclaimed  are  bolts,  nuts, 
washers,    brake    beams,    globe    valves,    pipe    fittings   of    all 


Scrap  as   It  Is  Received  at  Blllerica 

is  placed  in  tilting  buckets  made  from  old  fireboxes,  and 
when  these  buckets  become  filled  the  contents  is  deposited 
into  the  proper  bins  containing  scrap  of  a  particular  class, 
or  dumped  into  cars  that  are  being  made  up  for  shipment. 
The  latter  method  is  one  that  will  be  followed  in  all  cases 
where  possible,  as  this  eliminates  one  handling  and  thus 
reduces  the  cost  and  time  of  handling. 

Scrap  from  a  greater  part  of  the  system  is  forwarded  to 
Billerica,  and  there  the  foreman  of  the  plant,  with  the  aid 
of  an  inspector  of  materials,  inspects  it  and  determines 
whether  or  not  it  is  fit  for  service  again.  As  much  as  3,000 
tons  have  been  handled  in  one  month.  The  method  of  handl- 
ing material  on  the  outside  scrap  dock  is  carefully  watched, 
in  order  that   in  the  process  of  reclaiming  any  equipment 
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kinds,  drawbars  and  center  pins,  track  shovels,  formerly 
thrown  away  when  the  handles  were  broken,  and  /4-in. 
plate  which  was  heretofore  sold  as  scrap  but  which  is 
now,  when  the  pieces  are  large  enough,  cut  to  sizes  required 
and  used  as  freight  runs.  As  many  as  83  Buffalo  No.  2 
brake  beams  and  294  Diamond  special  brake  beams  have 
been  reclaimed  in  one  month  at  a  net  saving  of  about  50 
per  cent  in  the  cost  price.  A  like  saving  was  made  in  the 
reclamation  of  215  double  fire  hooks,  one  hoe,  22  flash 
bars  and  13  single  hooks,  in  one  month's  time.  Couplers  are 
stripped  of  their  parts  and  the  good  parts  are  saved  and 
the  remainder  sold  as  scrap.  By  the  adoption  of  this  method 
of  handling  scrap  a  saving  of  30  per  cent  of  investment  of 
plant  is  estimated.  The  expenditure  has  been  moderate  but 
the  outlook  promises  big  results. 


Reclaimed   Bral<e   Beams 

the  profits  to  be  gained  by  this  method  may  not  be  lost  in 
excess  of  labor  or  time  used. 

The  men  employed  at  the  Billerica  plant  are  listed  as 
follows:  Ten  laborers  on  the  open  dock,  seven  laborers  in 
the  bolt  yard,  four  men  on  brake  beams,  one  machinist,  one 
machinist's  helper,  one  blacksmith,  one  blacksmith's  helper, 
one  laborer  on  the  bench  for  miscellaneous  stripping,  one 


R.\iLROAD  ^L^CHINERY  CATALOGUES  WANTED. — A  repre- 
sentative of  the  Federated  Swiss  Railroads  has  asked  the 
Zurich  consulate  general  to  obtain  catalogues  for  him  from 
the  American  manufacturers  of  mechanical  iron  rail  saws, 
boring  machines  for  iron  railroad  rails  and  wooden  railroad 
ties,  mechanical  spike  pullers,  apparatus  for  carrying  and 
laying  iron  rails,  machines  for  drawing  together  rails  at 
joints  in  tracks,  railroad  gang  cars,  propelled  by  hand  and 
with  motor  attachment.  He  informed  this  office  that  here- 
tofore all  machinery  and  tools  for  the  Swiss  railroads  have 
been  obtained  from  America  through  agents  in  Germany,  who 
can  no  longer  supply  these  needs.  For  this  reason  he  wishes 
to  place  his  orders  in  America  or  with  agents  that  American 
manufacturers  might  appoint  in  Switzerland.  The  repre- 
sentative of  the  Swiss  railroads  surmises  that  improvements 
have  been  made  in  the  past  few  years  by  American  manufac- 
turers of  this  class  of  machinery,  and  he  is  particularly  inter- 
ested in  hearing  about  these. 


Accuracy  in  Locomotive  Repairs 

Methods  of  Making  and  of  Fitting  New  and  Repair 
Parts  for  Locomotives  With  Gages  and  Micrometers 

BY  M.  H.  WILLIAMS 


MANUFACTURING  concerns  making  machine  tools 
and  similar  products  are  continually  giving  more 
and  more  attention  to  the  question  of  standardizing 
their  product  and  making  the  various  parts  closer  to  certain 
prescribed  limits.  This  is  done  not  as  a  matter  of  sentiment, 
but  principally  on  account  of  being  a  good  business  propo- 
sition, it  having  been  found  that  where  the  various  parts  that 
go  to  make  up  the  completed  machine  are  properly  made  for 
size,  grade  and  finish,  the  cost  of  assembling  is  very 
much  reduced.  In  many  respects  railway  shops  can  adopt 
to  advantage  the  good  practices,  the  machine  tools,  and  the 
methods  that  have  proved  economical  in  manufacturing 
concerns. 

Many  of  the  railway  shops  have  been  established  a  long 
time  and  the  older  methods  of  performing  work  have  been 
retained,  owing,  partly,  to  the  difficulty  of  procuring  modern 
machines,  and  also  to  the  fact  that  they  are  engaged  largely 
in  repair  work  which  does  not  lend  itself  to  standardization 
like  new  work.  However,  even  for  repair  work  it  is  possible 
to  adopt  standard  sizes  that  will  eliminate  to  a  great  extent 
the  individual  fitting  of  parts  that  go  to  make  up  a  locomo- 
tive and  by  the  use  of  later  developed  machine  tools,  the  grade 
of  finish  of  the  various  motion  parts,  especially  the  bearing 
surfaces,  may  be  made  equal  to  the  best  practices  in  any 
shop.  Below  are  mentioned  a  few  methods  that  are  worthy 
of  thought  for  repairing  locomotives  and  making  of  new 
parts. 

INTERCHANGEABLE     AND     0\ERSIZED     PARTS 

It  is  generally  conceded  that  all  parts  of  the  same  classes 
of  locomotives  and  cars  should  be  interchangeable  and  so 
made  that  the  various  pieces  will  go  together  without  indi- 
vidually fitting  each  to  some  other  part.  This  will  make  it 
possible  to  manufacture  and  finish  the  various  articles  in 
large  batches  to  gages  or  micrometer  calipers  with  the  assur- 
ance that  they  will  properly  fit  into  the  place  intended.  This 
is  largely  done  for  new  locomotives  and  cars  and  follows  the 
general  practices  of  the  builders. 

Repair  work  presents  a  much  more  complicated  problem 
on  account  of  the  necessity  for  fitting  new  parts  to  holes 
or  surfaces  where  wear  has  taken  place  and  where  the  new- 
part  must  be  a  certain  amount  larger  or  smaller  than  the 
original.  However,  even  for  repair  work  a  certain  amount 
of  interchangeability  may  be  obtained  that  will  eventually 
result  in  reducing  the  amount  of  individual  fitting.  For 
certain  locomotive  parts,  such  as  link  motion,  knuckle  pins 
and  their  bushings,  crosshead  pins  and  various  other  motion 
parts,  it  is  possible  and  entirely  practical  to  establish  a  system 
for  repair  work  of  what  might  be  called,  for  want  of  a  better 
name,  oversize  standards  or  step  sizes,  by  which  parts  for 
repair  work  may  be  finished  a  definite  amount  larger  or 
smaller  than  standard  or  drawing  size  and  gaged  with  mi- 
crometers or  solid  gages  with  the  assurance  that  the  parts 
will  fit  properly.  That  is,  instead  of  fitting  each  link  motion 
pin  or  similar  article  to  the  place  where  it  is  to  go,  they  may 
be  fitted  to  gage  or  to  micrometer  readings,  or  a  combination 
of  both.  As  an  illustration,  the  taper  hole  in  a  crosshead 
may  be  reamed  and  the  size  measured  with  a  taper  gage  and 
the  pin  ground  or  finished  separately  to  a  female  gage. 
The  gages  for  the  taper  hole  and  pins  are  a  simple  propo- 
sition, as  will  be  explained  later.    The  straight  holes  and  pins 


to  fit  them  will  require  a  greater  number  of  gages,  or  in  many 
cases  the  micrometer  calipers  may  be  used. 

The  explanation  of  the  step  sizes  can  best  be  illustrated  by 
an  example.  Assume  that  the  hole  in  a  motion  lever  bushing 
is  called  for  two  inches  in  diameter  on  the  drawings.  When 
the  bushing  is  worn  it  is  advisable  when  making  repairs  and 
from  a  shop  standpoint  to  enlarge  the  hole  to  a  certain  step 
size,  which  may  readily  be  done.  In  the  event  of  a  small 
amount  of  wear  this  enlargement  may  be  to  2.010  in.,  or  in 
the  event  of  greater  wear  to  2.020  in.,  2.030  in.,  etc.,  or  by 
greater  step  to  2.020  in.,  2.040  in.,  etc.  This  method  is 
followed  in  place  of  finishing  to  no  particular  size,  which 
would  make  it  necessary  to  fit  the  pin  individually  to  each 
hole.  If  the  hole  and  pin  are  each  finished  to  gages  it  will 
not  be  necessary-  to  try  the  pin  in  the  hole  previous  to  final 
assembling,  which  will  simplify  the  operations  of  fitting 
these  parts. 

MICROMETER   CALIPERS 

Mention  has  been  made  of  these  instruments.  They  are 
now  gradually  being  introduced  into  railway  sh(^s  and 
where  used  invariably  result  in  improvement  in  the  accuracy 
of  the  finished  article.  They  also  have  a  good  effect  on  the 
workmen,  as  practically  every  one  endeavors  to  make  his 
work  right  and  takes  pride  in  it.  No  difficulty  will  be 
experienced  in  getting  the  men  to  use  them  where  necessary 
when  the  heads  of  the  various  departments  properly  explain 
their  use  and  the  method  of  reading.  If  in  doubt  concerning 
the  use  of  micrometers  it  would  be  well  to  compare  the  ac- 
curacy and  number  of  good  and  rejected  parts  in  shops 
working  with  and  without  micrometers.  The  use  of  these 
instruments  will  naturally  be  limited  to  the  measurements 
of  articles  that  are  to  accurately  fit  other  articles  and  for 
locomotive  work  should  be  used  principally  on  motion  parts, 
such  as  link  motion  pins,  crosshead  pins,  journals,  etc.  Their 
use  on  rough  work,  such  as  locomotive  frames  and  parts, 
where  close  fitting  is  not  essential,  is  not  contemplated  or 
necessary. 

STEP  SIZES  FOR  REPAIR  WORK 

For  the  over  or  under-size  step  sizes  necessar}'  for  repair 
work  and  with  the  use  of  micrometers  it  is  advisable  to  de- 
part to  a  certain  extent  from  the  regular  units  of  measurement 
such  as  1/64  in.,  1/32  in.,  etc.,  and  adopt  easily  remembered 
and  read  decimals,  such  as  .005  in.,  .010  in.,  .020  in.,  etc. 
This  will  simplify  the  use  of  micrometers.  As  has  been 
explained,  if  the  original  hole  is  two  inches  the  next  enlarge- 
ment can  to  advantage  be  2.010  in.,  instead  of  2  1/64  in. 
This  does  not  signify  that  a  departure  should  be  made  from 
drawing  sizes  such  as  one  inch,  1%  in.,  1^4  in->  etc.,  but 
rather  that  where  a  hole  was  originally  one  inch,  the  next 
enlargement  should  be  by  steps  of  .010  in.  or  .020  in.,  up 
to  the  largest  size  usually  allowed  for  enlargement.  Should 
this  enlargement  of  a  1-in.  hole  equal  1^  in.,  it  will  be 
found  advisable  to  start  again  from  that  size  with  the  step 
sizes. 

Another  point  is  also  well  worth  consideration.  This  is 
a  standard  method  of  making  the  male  or  female  part  to  a 
standard  size.  If  the  nominal  size  for  a  valve  motion  pin 
and  bushing  is  two  inches,  one  or  the  other  should  be  made 
to  a  standard  gage  or  size  and  the  other  part  larger  or 
smaller,  as  may  be  necessary.     Generally  speaking  from  a 
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shop  standpoint,  it  is  advisable  to  make  the  hole  to  a 
standard  size,  such  as  1 3^2  in.,  1)4  in.,  2  in.,  etc.,  and  for  a 
pin  to  fit  freelv  in  the  hole  a  trifle  below  size,  which  may 
be,  say,  0.004  or  1.496,  1.746,  1.996  in.  By  this  method 
standard  sizes  of  plug  gages  and  reamers  may  be  used,  and 
for  force  fits  the  male  portion  can  be  made  the  required 
amount  larger  than  the  standard  sizes. 

MEASUREMENT    METHODS 

Gdf^rs  for  Mcasuriug  Holes. — For  measuring  the  com- 
paratively small  holes,  such  as  are  found  in  valve  motion 
parts,  three  inches  and  under,  an  inside  micrometer  may  be 
used  and  is  preferred  by  some.  However,  for  the  general  run 
of  work,  solid  cylindrical  plug  gages  will  l)e  found  the  more 
serviceable.  For  larger  parts,  such  as  side  rod  knuckle  pin 
bushings,  side  rod  brass  bushings,  or  holes  above  three  inches 
in  diameter,  the  tubular  inside  micrometer  will  be  found  the 
more  desirable  where  miscellaneous  measurements  are  to  be 
made.  Where  parts  are  made  in  duplicate  quantities  on 
machines,  the  s6lid  gage  is  to  be  preferred.  The  solid  plug 
gages  may  be  purchased  from  gage  makers,  but  if  difficulty 
is  experienced  in  obtaining  the  odd  sizes  they  may  l)e  made 
at  a  reasonable  cost  iii  railway  tool  rooms.  In  the  latter 
event  they  should  be  made  from  tool  steel  hardened,  or  soft 
steel  and  heavily  pack  casehardened.  In  either  event  they 
should  be  carefully  ground  to  size  after  hardening.  The 
customary  form  of  plug  gage  is  shown  in  Fig.  1. 

Measuring  Outside  Diameters. — For  measuring  the  di- 
ameter of  the  straight  portions  of  valve  motion  lever  pins, 
crank  pins  and  similar  work,  the  outside  micrometers  will 
be  found  verv  convenient  and  accurate  and  much  cheaper 


Fig.    1 — standard    Plug    Gage 

than  the  solid  gages  that  would  be  required  to  cover  a 
large  range  of  sizes  such  as  are  encountered  in  repair  work. 
They  have  the  advantage  that  any  size  within  their  range, 
which  is  generally  one  inch,  may  be  measured,  and  where  a 
pin  is  to  be  a  certain  amount  smaller  than  the  hole  to  allow 
for  running  fit,  this  amount  may  be  measured  accurately. 
That  is,  for  the  2-in.  size,  the  pin  may  be  required  1.997  or 
1.996  in.,  or  as  found  satisfactor}-  from  experience. 

Gaging  Taper  Holes. — For  gaging  the  taper  holes  in  valve 
motion  levers,  side  rods,  crossheads,  frame  bolt  holes,  etc., 
taper  gages  illustrated  in  P^igs.  2  and  3  will  be  found  very 
satisfactor}-.  They  can  be  used  for  measuring  the  diameter 
of  the  reamed  holes  and  checking  the  accuracy  of  reaming, 
and  also  for  detecting  wear  in  the  parts  as  they  come  to  the 
shop.  The  gage  in  Fig.  2  shows  the  sizes  stamped  on  a 
flattened  surface.  Different  methods  of  marking  at  the  lines 
are  followed.  One  method  is  to  mark  with  an  arbitrary 
numlK-r  that  will  indicate  the  number  of  pins  or  bolts  that 
will  be  required.  In  many  respects  it  is  advisable  to  mark  at 
the  lines  the  actual  diameter  of  the  gage  at  that  point  in 
inches  and  decimals  of  an  inch,  such  as  2.000,  2.010,  2.020, 
etc.  Bv  this  method  the  diameter  of  the  large  end  of  the 
pin  or  bolt  will  be  indicated  by  the  reading  on  the  gage. 
Where  pins  or  bolts  are  marked  and  put  in  stock,  and  in 
order  to  avoid  too  much  stamping,  the  inch  marks  may  be 
omitted  and  simply  marked  10,  20,  120,  etc.,  the  full  inch 
being  understood. 

Fig.  2  shows  in  a  general  way  a  gage  suitable  for  meas- 


uring taper  holes  such  as  are  found  in  valve  motion  levers 
and  ranging  from  2  to  2.240  in.  at  the  largest  part  of  the 
lever  jaw,  the  taper  shown  being  one  inch  per  foot  and  with 
steps  advancing  by  .010  in.  in  diameter.  That  is,  at  each 
line  the  gage  is  .010  in.  larger  in  diameter.  The  first  or 
2-in.  diameter  line  is  shown  four  inches  from  the  small  end 
of  the  gage,  this  extra  length  being  for  the  purpose  of  fitting 
into  the  hole  of  the  smaller  side  of  the  jaw.  The  spacing 
of  these  lines  may  readily  be  calculated  and  for  this  par- 
ticular case  is  .120  in.  These  divisions  may  readily  be  cut 
on  a  milling  machine,  preferably  with  a  V-shaped  cutter 
having  a  sharp  cutting  edge.     As  these  gages  will  often  be 


Fig.  2 — Taper  Gage  for  Small   Holes 

used  where  the  light  is  not  good,  the  lines  may  with  sufficient 
accuracy  be  1/32  in.  wide.  The  figures  stamped  on  the 
gage  should  also  be  prominent  and  may  to  good  advantage 
be  from  1/8  to  3/16  in.  high.  Many  a  good  gage  has  been 
discarded  because  the  workman  was  unal^le  to  read  the  mark- 
ings properly  in  dark  places.  It  is  advisable  to  mark  this 
form  of  gage  for  the  standard  dimensions  called  for  on 
drawings  for  new  work  by  the  letters  S  T  D.  This  will  call 
attention  to  the  drawing  sizes  for  particular  pins. 

Fig.  3  shows  a  similar  gage  of  larger  diameter  and  for  the 
purpose  of  reducing  weight  may  be  made  hollow  with  the 
wall  about  3/8  in.  thick.  These  gages  may  be  made  cheaply 
from  machine  steel  or  old  axles  and  when  finished  from 
1/32  in.  to  1/16  in.  large  they  may  be  ground  to  the  proper 
size  after  being  heavily  pack  casehardened.  In  a  number 
of  cases  where  gages  are  used  only  occasionally  they  can  to 
good  advantage  be  made  from  cast  iron  and  will  last  a 
long  time. 

For  new  work  this  form  of  gage  will  answer  for  gaging 
the  reaming  of  holes  to  drawing  sizes  and  when  trying  them 
thev  should  enter  to  the  line  marked  S   T  D.     When  re- 


Fig.  3 — Hollow  Taper  Gage  for   Large   Holes 

reaming  worn  holes  they  may  be  enlarged  only  enough  to 
allow  the  top  face  of  the  part  to  come  flush  with  one  of  the 
lines  on  the  gage.  The  size  stamped  on  the  gage  will  in- 
dicate the  size  of  the  pin  necessar}'  to  fit  the  hole. 

Gages  for  Taper  Pins. — For  measuring  the  taper  portion 
of  the  pin  a  gage  as  shown  in  Fig.  4  will  answer  very  well. 
This  may  be  used  to  gage  the  diameter  of  pins  used  for  new 
work,  in  which  event  the  diameter  of  the  hole  at  the  large 
end  should  equal  the  standard  diameter  of  the  pin.  This 
may  be  gaged  by  the  male  plug  gage  for  holes,  previously 
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mentioned.  This  gage  may  also  be  used  for  gaging  pins  for 
repair  work  that  are  larger  than  standard.  In  this  event 
the  pin  will  only  partly  enter  the  gage,  as  shown  in  Fig.  5, 
and  will  serve  only  to  test  the  taper  and  not  the  size. 

Where  these  pins  are  ground  on  cylindrical  grinding  ma- 
chines with  properly  trued  grinding  wheels  and  the  angle 
of  the  table  properly  set,  as  may  be  determined  by  the  gage 
shown  in  Fig.  5,  the  diameter  may  be  measured  by  mi- 
crometer calipers  by  taking  the  readings  over  the  large  end 
of  the  taper,  shown  at  A.  The  finished  size  should  be  the 
same  as  shown  by  the  readings  at  the  lines  of  the  taper  plug 
gage  previously  mentioned.     By  this  method  the  pins  will  fit 
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Fig.   4 — Gage   for   Tapered    Pins 

properly  into  holes  that  have  been  reamed  to  the  plug  gage 
and  the  necessity  for  testing  each  pin  in  the  place  where  it 
is  to  go  will  be  avoided. 

Gages  as  shown  in  Fig.  4  are  preferably  made  from  tool 
steel,  hardened  and  ground  for  the  smaller  sizes.  For  the 
larger  sizes,  such  as  are  used  for  piston  rods,  crosshead  and 
knuckle  pins,  cast  iron  is  often  used,  which  answers  very 
well. 

METHODS  OF  FITTING 

By  the  use  of  the  cylindrical  and  internal  grinding  ma- 
chines, gages  and  micrometers,  such  as  have  been  mentioned, 
the  following  methods  of  making  repairs  to  valve  motion 
levers,  side  rods,  crossheads,  etc.,  and  the  bushings  and  pins 
used  in  connection  with  them,  may  l)e  followed: 

First. — Straight  holes  such  as  found  in  bushings  and  in 
levers  not  worn  enough  to  warrant  repairs  of  new  parts. 
These  may  be  tested  with  the  plug  gages  to  ascertain  if  they 
are  to  standard  size  or  to  any  of  the  step  sizes  above  the 
standard. 

Second. — Same  parts  as  above,  slightly  worn,  which  may 
be  refinished  on  the  internal  grinding  machine  without  re- 
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Fig.  5 

moving  the  bushings  from  the  rod.  In  this  case  the  lever, 
rod  or  part  may  be  clamped  to  an  angle  plate  bolted  to  the 
table  of  the  internal  grinder  and  the  machine  adjusted  so 
that  the  spindle  will  grind  central  with  the  hole.  The  hole 
may  then  be  ground  to  one  of  the  step  sized  plug  gages. 
This  will  finish  the  hole  cylindrically  and  of  one  size  for  its 
entire  length  and  produce  a  good  bearing  on  the  pin.  When 
holes  are  only  slightly  worn  it  is  difficult  to  ream  or  lap  them 
and  produce  a  round  hole  of  equal  diameter  from  end  to 
end.  With  hardened  surfaces  the  only  other  method  would 
be  lapping  with  lead  lap,  which  is  not  entirely  satisfactory 
for  the  various  bearings  used  on  locomotive  motion  parts. 


Third. — Bushings  badly  worn  so  that  renewals  are  neces- 
sary: In  this  case,  after  removing  the  bushing,  it  is  well 
to  examine  the  hole  from  which  it  is  removed  and  if  it  is 
found  tapered  or  out  of  round  it  may  be  ground  on  the 
internal  grinder  to  insure  the  next  bushing  fitting  properly. 
This  may  seem  to  be  an  extra  operatiMi.  However,  this 
practice  will  eventually  result  in  an  improvement  in  the 
levers  and  in  the  security  of  the  bushings.  When  grinding 
these  holes  it  is  well  to  grind  to  a  plug  gage  for  convenience 
in  determining  the  proper  size  for  the  bushing  to  be  ap- 
plied. With  the  holes  in  the  levers  ground  to  one  of  the 
plug  gages,  the  outside  of  the  bushing  to  be  applied  may  be 
ground  on  the  cylindrical  grinder  a  certain  amount  larger 
to  allow  for  force  fit,  similar  to  the  practice  with  new  bush- 
ings applied  to  new  standard  parts. 

When  forcing  bushings  in  place  the  hole  will  be  compressed 
a  certain  amount,  depending  on  the  thickness  of  the  walls  and 
other  causes.  This  will  have  the  effect  of  reducing  the 
diameter  of  the  hole  in  the  bushing.  For  the  average  re- 
pair work  the  hole  in  the  bushing  should  be  ground  after  ap- 
plying to  insure  proper  size  and  good  bearing  surfaces. 

It  is  entirely  within  the  range  of  possibilities,  especially 
for  new  work,  to  grind  the  holes  in  the  bushing  previous  to 
applying  them,  a  slight  amount  large  to  allow  for  this 
compression.  This  practice  would  make  it  possible  to  grind 
the  holes  in  these  bushings  in  quantities,  which  would  be 
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cheaper  than  finishing  them  singly.  If  the  practice  of  fin- 
ishing holes  into  which  the  bushings  are  to  Ije  applied  to 
plug  gages  and  grinding  the  outside  of  the  bushing  is  fol- 
lowed, there  would  l)e  no  difficulty  in  arriving  at  the  proper 
amount  to  allow  for  compression  of  the  hole  in  the  bushing. 
Generally  speaking,  the  outside  of  the  bushing  should  be 
from  .0015  to  .002  larger  for  each  one  inch  in  diameter  than 
the  hole.  The  holes  in  the  bushings  will  compress  about  one- 
half  that  amount.  This,  however,  will  van,-  with  differ- 
ent thicknesses  of  bushings.  If  the  conditions  were  as 
mentioned,  the  outside  diameter  of  a  nominal  2-in.  bushing 
would  be  2.004  in.  and  the  hole  if  required  to  be  1^  in. 
should  l>e  finished  .002  in.  large,  or  1.750  plus  .002,  equalling 
1.752  in. 

Fourth. — New  bushings  used  in  connection  with  pins  hav- 
ing taper  ends  as  shown  in  Fig.  6:  When  applied  to  repair 
work  these  bushings  can  in  the  majority  of  cases  have 
standard  sized  holes,  similar  to  those  required  for  new  work. 
When  the  taper  holes  in  the  companion  lever  have  been  worn 
or  reamed  a  large  amount,  it  will  be  necessar}-  to  go  to  a  larger 
sized  hole  in  the  bushing  on  account  of  the  taper  hole  in  the 
smaller  hole  jaws  equalling  the  size  of  the  standard  straight 
body  of  the  pin. 

\Vith  reference  to  Fig.  6 : — The  largest  part  of  the  taper  A 
can  only  be  equal  to  the  body  C  and  obtain  a  full  bearing 
for  the  smaller  taper  end  of  the  pin.  \\'hen  the  taper  A 
exceeds  the  dimension  of  C  it  is  advisable  to  make  the  bush- 
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ings  and  body  of  pin  C  considerably  larger.  This  may  be 
increased  by  certain  increments  as  may  be  decided  on.  That 
is,  assuming  that  dimension  C  when  standard  is  two  inches, 
the  next  increase  for  bushings  maybe  to  2.100  in.  and  the  next 
to  2.200  in.  The  size  of  these  steps  will  be  largely  governed 
by  the  degree  of  taper  and  space  available  for  the  bushing. 
Generally,  where  tapers  are  one  inch  per  foot,  steps  of  .100 
in.  will  be  found  satisfactory.  This  point  can  readily  be 
determined  by  calculation  or  laying  out  the  work  on  the 
drawing  l^oard.  By  adopting  some  standards  of  step  sizes, 
or  as  they  may  also  be  called,  over  sizes  for  repair  work,  it 
will  be  possible  to  make  these  over  sized  bushings  in  large 
quantities,  bored  to  approximately  the  correct  size.  Where 
hardened  bushings  are  used  they  may  be  kept  in  stock  all 
hardened.  When  applying  them  it  will  only  be  necessary  to 
turn  or  grind  the  outside  of  bushings  to  fit  the  hole  in  part 
where  it  is  to  be  applied  and  to  finish  the  hole.  Or  to  put 
it  somewhat  clearer,  when  the  taper  A  is  smaller  than  body 
C,  standard  bushings  and  pins  can  be  used.  Where  the  taper 
in  lever  has  been  reamed  a  very  large  amount  one  of  the  step 
sizes  above  standard  should  be  used.  This  would  apply 
where  both  the  bushing  and  pin  are  renewed.  If  the  pin 
is  onlv  slightly  worn  on  the  body  C  and  is  otherwise  good, 
it  may  be  found  more  economical  to  regrind  the  pin  and  select 
or  make  a  bushing  to  fit  it,  on  account  of  the  pin  being  the 
more  expensive.  For  this  purpose  the  small  step  sizes,  such 
as  .010  will  be  found  very  convenient  if  kept  in  stock  in 
small  quantities. 

Fig.   7   shows  suggested  sizes  for  side  rod  knuckle  pms 
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4.080  in. 

3.830  in. 

3.992  in. 

4.090  in. 

3.840  in. 

3.992  in. 

4.100  in. 

3.850  in. 

3.992  in. 

4.110   in. 

3.860  in. 

3.992  in. 

4.120  in. 

3.870  in. 

3.992  in. 

4.130   in. 

3.880  in. 

3.992  in. 

4.140  in. 

3.890  in. 

3.992  in. 

4.150  in. 

3.900  in. 

3.992  in. 

4.160  in. 

3.910  in. 

3.992  in. 

4.1"0  in. 

3.920  in. 

4.092  in. 

4.180  in. 

3.930  in. 

4.092  in. 

4.190  in. 

3.940  in. 

4.092  in. 

4.200  in. 

3.950  in. 

4.092  in. 

avoid  odd  decimals,  the  largest  diameter  of  pin  at  A  is  shown 
4.080  in.,  which  is  approximately  correct  for  the  dimension 
C.  The  step  sizes  of  the  taper  are  shown  advancing  by  .010 
in.  and  on  the  tenth  size  the  straight  part  of  pin  C  is  increased 
.100  in.  or  to  4.092  in.  and  would  be  correct  to  fit  bushing 
ground  or  finished  4.100  in.  diameter. 

From  a  manufacturing  and  repair  point  of  view  this 
method  of  sizes  has  several  advantages.  In  manufacture  the 
pins  may  be  roughed  out  in  quantities  with  the  straight  part 
C  a  slight  amount  above  size  to  allow  for  final  grinding  and 
only  in  certain  sizes,  or  as  here  shown  3.992  in.,  and  4.092 


~fr' 


§1 
I 


Engine   Number- 
Pin   Number 


Allowances  for  running  fits  on  pins  from  1  in.  to  3  in.  in 
diameter  are  to  range  from  .002  in.  to  .003  in.  For  knuckle 
pins  from  .007  in.  to  .010  in.  For  crosshead  pins  from  .012 
in.   to  .016  in. 

Fig.  8 — Suggested  Form  for  Showing  Pin  Size  Requirements 
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pjg.  7— Suggested  Sizes  for  Side  Rod   Knuckle  Pins 

having  taper  of  one  inch  per  foot,  which  general  scheme  will 
also  answer  for  any  similar  design  of  pin.  As  shown,  the 
large  end  of  pin  A  would  agree  in  size  with  the  taper  plug 
gage  in  Figs.  2  and  3.  The  dimension  C  should  be  a  trifle 
smaller  than  the  plug  gage  for  companion  bushings,  to  allow 
for  lost  motion,  and  is  here  shown  3.992  in.  or  .008  in. 
smaller  than  four  inches,  which  would  be  the  size  of  the 
plug  gage  for  the  bushing.  The  dimension  B  will  agree 
with  the  taper  if  made  continuous  from  end  to  end  and  need 
not  in  practice  be  measured.  It  is  given  in  the  table  for 
tlie  purpose  of  showing  when  it  is  as  large  as  C  which  then 
makes  it  necessary  to  go  to  a  larger  step  size.     In  order  to 


On  account  of  the  varying  sizes  of  taper  ends  that 
would  be  required  to  meet  conditions  of  worn  and  re-reamed 
rods  it  is  a  question  if  all  the  sizes  as  shown  in  the  table 
should  be  kept  in  stock.  Preferably  the  pins  should  be  made 
with  the  largest  taper  for  each  straight  size  C.  That  is,  ac- 
cording to  this  table  pins  could  be  made  with  C  measuring 
3.992  in.  and  4.092  in.  and  the  largest  end  4.080  in.  and 
4.180  in.  When  finishing  the  pins  they  can  be  ground  or 
turned  to  fit  the  female  gage  as  far  as  the  taper  is  concerned 
and  measured  at  the  large  end  A  for  diameter.  Where  the 
taper  is  finished  in  this  manner  the  pin  should  fit  the  tapers 
in  the  rod  perfectly.  Where  casehardened  pins  are  used 
they  may  be  all  roughed  out  to  sizes  mentioned,  the  necessary 
keyways  cut  and  holes  drilled  and  casehardened  in  batches 
and  put  in  stock  until  required.  By  roughing  out  the 
straight  part  C  approximately  .010  in.  large,  there  would  be 
no  danger  of  finishing  below  the  hard  surface  where  the  pins 
are  well  pack  casehardened.  There  would  be  no  objection 
to  going  below  the  casehardened  surface  on  the  taper  ends, 
as  would  be  necessary  to  obtain  the  varying  sizes  required. 

Where  grinding  machines  have  not  been  installed  these 
pins  may  be  made  up  as  mentioned  above  and  carbonized 
only;  that  is,  put  through  the  casehardening  process,  but  in- 
stead of  quenching,  allow  the  pins  to  cool  slowly,  preferably 
in  the  casehardening  boxes.  The  surfaces  can  then  be  turned 
the  same  as  soft  tool  steel  and  fitted  to  gages,  as  mentioned 
above.  After  the  pins  are  to  correct  size  they  may  be  heated 
and  quenched  to  harden  the  surface  the  same  as  when  har- 
dening tool  steel.  Where  hardened  bushings  are  used  they 
may  also  be  made  in  quantities  and  with  the  hole  reamed  or 
bored  enough  small  to  allow  for  final  finish.  The  outside 
may  be  roughed  out  large  enough  to  meet  requirements  for 
average  conditions  of  rod  holes.  These  may  then  be  case- 
hardened  or  carburized  in  batches  and  the  outside  ground 
or  turned  to  the  required  size  to  fit  the  rods  or  the  place  where 
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they  are  to  be  applied  and  finally  hardened  by  the  regular 
methods  followed  with  tool  steel. 

CONCLUSIONS 

The  methods  of  performing  the  various  operations  and 
measuring  as  has  been  explained  are  somewhat  of  a  de- 
parture from  the  regular  railway  practices  and  may  at  first 
appear  difficult  to  put  in  practice.  It  would  in  many  shops 
require  a  number  of  gages,  micrometers,  etc.,  as  well  as 
calculations  and  study  to  arrive  at  the  proper  methods  and 
step  sizes  to  meet  local  conditions  and  designs.  This 
article  has  only  attempted  to  deal  with  the  question  in  a 
general  way. 

The  general  effect  of  introducing  micrometers  and  solid 
plug  gages  will  be  that  the  work  will  be  finished  closer 
to  the  required  size  largely  from  the  fact  that  the  work- 
man will  know  how  much  a  piece  is  large  or  small. 
This  is  difficult  with  other  calipers  except  for  the  most  ex- 
perienced workmen.  As  a  result  of  accurate  measuring  the 
habit  of  close  sizes  will  become  general  and  make  it  possible 
to  finish  parts  separately  with  the  assurance  that  they  will 
fit  properly  when  assembled,  or  to  consider  any  two  parts 
that  are  to  go  together,  say  a  side  rod  knuckle  pin  and  the 
rod  bushing.  The  bushing  may  be  finished  to  a  solid  plug 
gage  or  micrometer  exactly  four  inches  and  when  measured 
by  this  method  would  be  known  to  be  correct.  The  pin 
fitting  with  this  bushing  can  then  be  finished  say  .008  small 
or  .S.992  inches.  There  will  be  absolutely  no  necessity  of 
trying  two  parts  together.  This  in  many  cases  will  eliminate 
carting  the  rod  to  the  machine  when  the  pin  is  finished  and 
possibly  making  several  trials  for  size  as  is  at  times  the  prac- 
tice where  close  measurements  are  not  the  practice. 

The  above  deals  with  straight  surfaces.  The  taper  portions 
of  various  pins,  piston  rod  ends,  etc.,  may  also  be  made 
interchangeable  or  to  cover  size  to  fit  where  wear  has  taken 
place  by  the  use  of  gages  shown  in  Fig.  4.  Also  the  place 
where  the  pins  are  to  go  may  be  reamed  and  gaged  by  the 
taper  plug  gages,  Figs.  2  and  3.  The  taper  size  of  the  pins, 
as  has  been  explained,  may  in  most  cases  be  measured  by  mi- 
crometer calipers  by  taking  readings  over  the  largest  part  of 
the  taper.  With  the  size  required  for  the  largest  end  of  the 
taper  definitely  measured  and  also  the  straight  hole  into 
which  the  pin  fits  likewise  measured,  blanks  may  be  filled 
out  giving  the  necessary  data  for  the  finish  of  the  pin,  a 
suggested  form  being  shown  in  Fig.  8,  on  which  the  sizes 
can  be  filled  in.  Also  data  as  to  the  amount  of  allowance 
necessary  for  flow  of  oil  or  lost  motion  may  also  be  given. 
This  will  have  the  effect  of  reducing  these  dimensions  to 
exact  amounts  and  establishing  a  uniform  practice.  With 
this  information  the  grinder  operator  can  readily  grind  the 
pins  to  the  required  size  both  on  the  straight  and  taper 
surfaces,  and  with  the  assurance  that  they  will  fit. 

The  eventual  results  of  adopting  methods  as  has  been 
explained  will  be  that  the  companion  parts  can  be  made  in- 
dependent of  each  other  and  avoid  a  large  amount  of  carting 
of  heavy  parts  about  the  shop.  This,  however,  is  only 
secondary  to  the  fact  that  by  adopting  a  system  as  has 
generally  been  explained,  the  parts  will  fit  properly  and  will 
result  in  saving  when  erecting  and  also  improve  the  wearing 
qualities.  Or  looking  at  this  question  from  a  manufacturing 
concern's  standpoint,  the  time  saved  when  assembling  the 
new  ox  repaired  locomotive  on  account  of  all  parts  fitting 
properly  will  more  than  pay  for  all  gages  and  appliances  that 
may  be  required. 

Costs. — The  methods,  as  have  been  explained,  will  involve 
some  costs  for  appliances  and  machines  and  considerable 
study  in  arriving  at  the  proper  allowances  for  step  sizes,  lost 
motion,  drive  fits,  etc.,  for  the  various  locomotive  parts.  On 
the  other  hand  it  will  be  possible  to  manufacture  in  quan- 
tities the  various  locomotive  parts  to  a  serai-finished  state 


and  allow  the  proper  amount  for  final  finishing  to  the  re- 
quired size  to  fit  the  worn  and  re-reamed  places  where  they 
are  to  be  applied.  This  will  have  the  effect  of  reducing  the 
total  cost  of  making  articles  and  also  the  amount  of  delays 
waiting  on  parts.  Or  in  other  words  the  parts  may  be  made 
up  in  large  quantities.  One  of  the  principal  savings  will 
result  from  the  fact  that  parts  will  fit  properly  and  avoid 
delays  in  assembling  the  locomotive  and  dela}"s  on  the  road. 


LOCOMOTIVE  AIR  BRAKE  TESTER 

BY  E.  A.  M. 

In  the  drawing  will  be  found  the  essential  details  of  con- 
struction of  an  air  brake  testing  device  for  use  at  locomotive 
inspection  pits,  which  makes  possible  the  completion  of  the 
nccessar}-  brake  equipment  tests  on  arrival  at  the  terminal 
in  about  12  minutes. 

Essentially,  the  device  is  a  crane  for  supporting  the  in- 
spector's test  gage  and  orifice  valve  with  suitable  connec- 
tions to  the  signal  and  train  lines,  at  a  height  such  that  it 
may  be  swung  into  the  cab  at  the  gangway,  with  the  equip- 
ment within  convenient  reach  of  the  inspector  conducting 
the  tests.  The  test  equipment  is  supported  at  the  end  of  a 
telescopic  horizontal  arm,  which  may  be  closed  and  swung 
out  of  the  way  parallel  to  the  track  when  not  in  use.  The 
test  equipment  is  coupled  up  to  the  train  and  signal  lines  at 
the  rear  end  of  the  tender  by  means  of  hose  and  standard 
coupling,  from  which  pipe  lines  lead  along  the  side  of  the 
inspection  pit  and  up  through  the  base  of  the  crane.  From 
the  upper  end  of  these  pipes  hose  connections  of  sufficient 
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length  to  provide  freedom  of  movement  for  the  swinging  and 
extension  of  the  arm,  lead  up  to  the  end  of  the  arm.  To 
provide  for  locomotives  equipped  with  combined  automatic 
and  straight  air  brakes,  a  special  hose  connection  is  tapped 
into  the  signal  line  in  the  inspection  pit.  When  not  in 
use  this  connection  is  closed  by  plug  cock  No.  2,  as  shown 
m  the  longitudinal  section  through  the  pit,  and  when  in  use 
the  connection  to  the  locomotive  signal  line  is  closed  off  by 
means  of  cock  Xo.   1. 

The  upright  member  of  the  crane  is  a  piece  of  25<-in 
wrought  iron  pipe  supported  in  a  cast  iron  base  20  in    in 
diameter,  which  is  bolted  to  a  suitable  foundation  beside 
the  pit  and  so  located  that  it  stands  directly  opposite  the  ' 
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gangway  when  the  loccMnotive  is  spotted  over  the  pit.  Rest- 
ing on  the  top  of  the  Z/i-in.  pipe  is  a  special  tee  forging, 
to  a  downward  projection  from  which  is  attached  by  means 
of  taper  pins,  an  18-in.  length  of  2-in.  wrought  iron  pipe. 
This  fits  inside  the  larger  pipe  and  supports  the  horizontal 
arm.  Where  the  forging  rests  on  top  of  the  2^ -in.  pipe  it 
is  provided  with  lugs  which  fit  into  corresponding  notches 
in  the  top  of  the  pipe,  to  hold  the  horizontal  arm  parallel  to 
the  track  when  the  device  is  not  in  use. 

The  horizontal  arm  is  a  piece  of  2-in.  wrought  iron  pipe, 
one  end  of  which  extends  through  a  hole  drilled  in  the 
special  forging,  to  which  it  is  attached  by  three  taper  pins. 
The  pipe  is  about  30  in.  long.  The  telescopic  member  is  a 
piece  of  ^-in.  by  1^-in.  wrought  iron,  which  slides  through 
a  special  wrought  iron  cap  on  the  swinging  end  of  the  hori- 
zontal arm.  To  the  inner  end  of  this  piece  are  riveted  two 
pieces  of  '4 -in.  plate  cut  to  fit  the  inside  of  the  pipe,  to 
keep  the  sliding  arm  in  proper  alinement. 

To  the  outer  end  of  the  sliding  arm  is  attached  the  test 
equipment.  This  consists  of  an  inspector's  test  gage,  in  the 
line  immediately  below  which  is  a  tee  to  receive  the  orifice 
valve.  Below  the  orifice  valve  is  another  tee,  in  the  lower 
end  of  which  is  screwed  a  special  stud  l^y  which  the  whole 
equipment  is  attached  to  the  sliding  arm.  The  connection 
to  the  signal  and  train  lines  enters  the  horizontal  flange  of 
this  tee.  Three  ^-in.  stop  cocks  complete  the  equipment, 
one  each  in  the  signal  line  and  train  line  and  one  to  provide 
for  blowing  out  the  whole  apparatus. 

After  connecting  the  pipe  lines  in  the  pit  to  the  signal  and 
train  lines  at  the  rear  end  of  the  tender,  the  necessarj-  tests 
may  all  be  conducted  by  one  man  in  the  cab.  Where  loco- 
motives pass  over  the  inspection  pit  headed  in  both  direc- 
tions two  of  these  devices  are  needed,  placed  on  opposite 
sides  and  near  opposite  ends  of  the.  inspection  pit. 


SOFT  GRINDING  WHEELS* 

BY  HOWARD  W.  DUNBAR 

Normally,  in  most  grinding  departments,  the  tendency 
lx)th  on  the  part  of  the  grinding  machine  operator  and  his 
foreman  is  to  use  harder  and  harder  wheels.  The  reason  for 
this  seems  to  usually  come  from  the  feeling  on  their  part  that 
because  the  wheel  lasts  longer  it  is  naturally  a  more  economi- 
cal wheel  to  use.  This  is  unquestionably  a  mistaken  idea. 
Wheels  are  only  an  economical  proposition  when  they  do  wear 
out.  Now  do  not  draw  a  wrong  conclusion  from  this  state- 
ment, because  there  is  a  wide  difference  l>etween  wheels  wear- 
ing out  and  producing  a  large  number  of  parts  and  those  that 
wear  out  with  a  small  production. 

Soft  wheels  are  only  relatively  soft.  So  to  assume  because 
a  wheel  is  on  a  low  scale  in  the  grade  list  that  it  is  a  soft  wheel 
is  incorrect  reasoning  because  it  can  only  be  soft  to  the  grind- 
ing engineer's  mind  when  it  is  free  enough  to  cut  rapidly,  and 
in  order  to  perform  in  this  manner  it  must  be  soft.  The  grade 
list  is  merely  a  means  for  identifying  certain  kinds  and  types 
of  wheels  so  that  they  may  be  readily  reproduced. 

The  degree  of  softness  or  hardness  of  the  wheel  is  best  de- 
termined by  its  cutting  action,  its  productibility  and  per- 
formance rather  than  by  the  position  it  occupies  in  any 
particular  grade  list.  To  go  a  bit  beyond  the  usual  under- 
standing of  a  soft  wheel,  one  must  take  into  consideration  the 
type  of  machine  that  the  wheel  is  to  be  used  with,  the  kind  of 
material  that  such  a  wheel  is  to  grind,  the  mechanical  dimen- 
sions of  the  wheel  itself  as  related  to  the  dimensions  of  the 
work  it  is  to  grind.  To  illustrate:  A  wheel  of  a  given 
diameter  and  width  of  face  performing  a  grinding  operation 
upon  a  piece  of  hardened  tool  steel  2  in.  in  diameter  acts 
in  grade  (which  means  its  degree  of  softness  or  hardness), 
quite  differently  than  it  would  were  it  grinding  upon  a  piece 

•Taken  from  Grits  and  Grinds. 


of  the  same  steel  4  in.  in  diameter.  This,  to  the  grinding 
machine  engineer,  is  logical  reasoning  because  in  the  two 
cases  cited  the  arc  of  contact  is  different,  and  the  arc  of 
contact,  width  of  face  of  the  wheel  and  radial  depth  of  cut 
are  factors  which  cause  a  wheel  to  act  either  hard  or  soft. 

I  have  often  had  occasion  in  talking  with  some  operator  in 
a  grinding  department  who  felt  that  he  was  more  or  less  in 
trouble  because  his  wheel  was  wearing  out  rapidly  or  glazing 
and  filling  and  he  could  not  produce  the  large  number  of 
pieces  per  day  that  he  had  hoped,  to  receive  in  reply  to  my 
question,  "Have  you  used  a  soft  wheel?"  the  answer,  "Oh, 
}es,  this  wheel  is  a  /C  wheel."  In  his  mind  that  wheel  was 
soft  because  it  occupied  the  position  in  the  low  scale  of  the 
grading  list.  He  had  given  little  thought  to  the  fact  that  he 
was  grinding  work  eight,  ten  or  twelve  inches  in  diameter.  In 
each  case  the  K  wheel  might  have  l^een  quite  a  bit  too  hard 
for  the  operation  and  again  undoubtedly  he  had  paid  little 
attention  to  the  fact  that  his  speeds  of  work  revolution  could 
be  of  so  great  assistance  to  him  in  causing  that  wheel  to  act  in 
a  proper  manner. 

When  considering  wheel  grades  to  determine  the  correct  one 
to  use,  the  following  points  should  be  kept  in  mind: 

1. — That  the  grade  letter  has  little  meaning  in  so  far  as  the 
wheel  action  is  concerned,  it  only  serving  as  the  means  of 
identifying  that  particular  wheel. 

2. — The  diameter  of  the  work  will  vary  the  cutting  action 
of  the  wheel.  The  smaller  the  work  the  harder  the  wheel  may 
be  and  the  larger  the  work  the  softer  it  must  be,  of  course, 
assuming  that  the  diameter  of  the  wheel  is  the  same. 

3. — The  larger  the  diameter  of  the  wheel  the  harder  the 
wheel  will  act.  The  smaller  the  diameter  of  the  wheel  the 
softer  it  will  act,  the  diameter  of  work  remaining  the  same  in 
lx)th  cases. 

4. — The  wider  the  face  of  the  wheel  in  contact  with  the 
work  being  ground,  the  softer  the  wheel  must  be  to  grind 
rapidly. 

5. — Work  speeds  are  provided  for  the  purpose  of  varying 
the  cutting  action  of  the  wheel;  in  other  words,  so  that  the 
wheel  may  be  made  to  act  soft  or  hard. 

6. — The  grain  size  affects  the  apparent  grade  of  the  wheel, 
finer  grains  appearing  hard  while  coarse  grains  appear  soft  in 
their  action,  regardless  of  the  bonding  grade. 

After  all.  even  though  the  tendency  be  in  the  direction  of 
hard  wheels  today,  and  when  we  say  hard  wheels  we  mean 
harder  than  necessary  to  perform  a  given  operation,  the  day 
will  come  when  operators  will  realize  that  the  life  of  the  wheel 
is  a  secondary  consideration,  that  the  number  of  pieces  ground 
is  of  prime  importance  and  there  can  be  no  question  as  to  the 
productibility  of  soft  acting  wheels  as  compared  with  one  that 
is  hard,  requiring  frequent  dressing  to  keep  its  face  open 
enough  to  grind  rapidly.  It  probably  is  a  fact  that  75  per 
cent  of  the  defects  in  grinding  operations  can  be  charged  to 
the  use  of  too  hard  a  wheel.  Chatter  marks  are  produced  by 
a  hard  wheel.  Hard  wheels  generate  more  heat  in  the  grind- 
ing operation  which  changes  the  shape  of  the  pieces  being 
ground  and  makes  more  difficult  the  possibility  of  round 
work.  Hard  wheels  fill  and  glaze,  causing  blemishes  in  the 
finish.  Hard  wheels  won't  "bite,"  as  the  grinding  machine 
operator  would  say;  that  is,  they  do  not  cut  freely.  Hard 
wheels  require  infinitely  more  power,  at  the  same  time  accom- 
plishing less  work.  Hard  wheels  cause  abuse  to  the  machines, 
principally  the  spindle  bearings.  Hard  wheels  are  the 
bugaboo  of  every  grinding  department. 


i 


Railway  Cars  of  Reinforced  Concrete. — The  London 
Times  reports  that  experiments  are  being  made  at  the  plant 
of  the  Ebbw  Vale  Steel  Company  in  the  construction  of  rail- 
way cars  of  reinforced  concrete.  Exjjeriments  are  being 
made  in  the  United  States  along  similar  lines  but  as  yet 
nothing  of  a  definite  nature  has  materialized. 
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TED  SYMINGTON NO  SLACKER  As  Ted  vividly  recalled  that  letter  now,  the  worst  of  many 

bad  ones  he  had  received  since  coming  to  Mt.  Clar}-,  and 

■    •'-'^*'*  remembering  the  many  recent  occurrences  for  which  he  had 

As  the  one  o'clock  whistle  stopped  blowing,  Ted  Syming-  been  criticised,  it  began  to  dawn  on  him  that  after  all  per- 

ton,    the    general    foreman    at    Mt.    Clary,    turned    on    his  haps  he  was  the  wrong  man  for  the  job.     As  this  thought 

heel    and    started    for    his  office.     "The     end     of     a     per-  took  possession  of  him  he  hastily  crossed  the  roMn  and  closed 

feet  day  for  mine,"  he  said  bitterly,  as  he  recalled  that  he  the  door.    The  consciousness  that  he  had  failed  overwhelmed 

was  to  have  been  on  his  way  to  Jackson  City  an  hour  ago,  him  and  he  wanted  to  be  alone  now  the  better  to  think  about 

where  he  was  to  meet  the  only  girl  that  had  ever  meant  any-  the  situation. 

thing  to  him,  and  together  they  were  to  have  been  the  guests  He  knew  of  course  that  matters  could  not  be  tolerated 

of  friends  20  miles  away  in  the  country  over  Sunday.  long  as  they  were  going,  but  somehow  he  had  felt  big  enough 

Ted  had  counted  on  this  trip  for  weeks.  He  had  never  to  pull  himself  out  of  the  hole.  Ever>'  game  had  its  "bad 
had  an  hour  off  duty  since  coming  to  Mt.  Clary  and  now,  innings"  he  had  reasoned,  and  when  he  had  succeeded  in 
after  all  his  longing  for  this  Saturday  to  come,  here  he  was,  overcoming  the  feeling  that  he  knew  had  existed  against  him 
not  only  prevented  from  keeping  his  appointment,  but  the  from  the  first,  he  believed  he  could  make  a  creditable  show- 
cause  of  it  all  meant  serious  trouble  as  well.  "There'll  be  ing.  But  now,  as  he  surveyed  the  situation  from  a  new 
some  explaining  to  do  over  this  mess,"  he  muttered,  as  he  angle  he  made  up  his  mind  that  it  was  too  late.  He  admit- 
strode  into  his  office,  "what  the  outcome  will  be  is  more  than  ted  for  the  first  time  to  himself  that  he  was  powerless  to 
I  know."    Hastily  throwing  off  his  coat  and  hat  preparatory  bring  alx)ut  an  improvement. 

to  washing  up,  he  started  to  roll  up  his  sleeves  when  he  And  what  made  it  more  bitter  for  him  was  the  knowledge 

caught  a  glimpse  of  himself  in  the  glass  over  the  washlx)wl,  that  he,  more  than  all  others,  was  to  blame  for  his  own  un- 

and  the  sight  made  him  pause  a  moment  and  contemplate  fortunate  position.     His  mind  went  back  to  the  time  when 

his  condition.  he  had  graduated  from  college  and  entered  the  ser\'ice  as  a 

Long  noted   for  his  clean  and  orderly  personal   appear-  special  apprentice  at  Danby,  the  headquarters  on  the  next 

ance,  he  wondered  what  the  folks  back  in  Danby  would  say  division  east  of  Mt.  Clary. 

if  they  could  see  him  now.  His  face  and  hands  were  cov-  The  master  mechanic  at  Danby,  Mr.  Allen,  had  liked  Ted 
ered  with  grease  and  grime,  his  collar  and  tie  were  spattered  from  the  day  he  went  to  work  there.  While  in  college  he 
with  oil  while  his  suit  was  practically  ruined.  As  he  gazed  had  developed  considerable  skill  as  a  draftsman,  and  when 
into  the  glass  and  behold  himself  in  a  condition  that  three  this  became  known  to  Mr.  Allen,  Ted  got  all  the  jobs  of 
months  ago  would  have  seemed  impossible  to  him,  he  reflect-  making  sketches,  drawings  and  blue  prints  needed  at  Danby. 
ed  bitterly  on  the  turn  events  had  taken  since  his  appoint-  The  result  was  that  far  too  large  a  part  of  the  time  which 
ment  as  general  foreman  at  Mt.  Clar>',  and  he  could  not  should  have  been  spent  in  the  shop  was  put  in  at  the  draw- 
help  wondering  how  much  longer  things  could  continue  as  ing  board  in  the  apprentice  school. 

they  had  been  before  he  would  be  notified  a  change  was  to  It  must  be  admitted  that  Ted  sometimes  uneasily  asked 

be  made.  himself  whether  he  might  not  be  making  a  mistake.     But 

To  say  that  things  were  breaking  badly  for  Ted  was  put-  the  good  hearted  master  mechanic  made  it  verj'  easy  for  him 

ting  it  mildly.  to  neglect  the  shop  experience  he  needed,  for  the  cleaner  jobs 

Nothing  went  right.  The  harder  he  worked,  the  more  and  pleasanter  surroundings  in  the  office, 
hours  he  put  in  on  the  job,  the  worse  matters  grew.  It  Ted  did  not  like  working  in  the  wheel  gang;  he  had  a 
seemed  impossible  to  get  engines  out  on  time  any  more,  and  secret  feeling  of  contempt  for  a  system  that  made  a  man 
as  for  engine  failures,  Ted  shuddered  as  he  thought  of  the  with  his  education  work  three  months  with  a  bunch  of  "bone- 
last  bulletin  he  had  received  that  morning,  showing  five  fail-  heads,"  as  he  called  them,  wrestling  tires  off  and  (Mi,  and 
ures  for  the  previous  24-hour  period,  all  of  them  on  Mt.  the  other  rough  work  they  were  called  upon  to  do.  And 
Clary  engines  and  of  course  up  to  him  to  explain.  And  this  there  was  the  driving  box  and  shoe  and  wedge  jobs,  and 
reminded  him  again  of  his  present  dilemma  this  noon  which  other  classes  of  work  of  a  similar  nature.  With  his  wide 
had  prevented  him  from  taking  his  trip.  reading  on  these  various  subjects  he  did  not  consider  it  at  all 

A  Mallet  had  been  run  over  a  derailer  on  the  outgoing  necessary  to  put  in  so  much  time  in  each  gang,  when  he  al- 

lead,  a  couple  of  rails  had  been  broken,  the  driver  brake  rig-  ready  knew  the  fundamental  principles  of  it  all.     As   for 

ging  torn  off   and  this  had   to  be  removed   before  engine  roundhouse  work,  the  roundhouse  men  he  knew  were  always 

could  be  rerailed.     The  fire  cleaner  who  was  responsible  for  plastered  from  head  to  foot  with  grease  since  the  company 

the  accident  had  no  authority  to  handle  engines,  all  of  which  had  stopped  the  practice  of  wiping  the  engines,  and,  frankly, 

was  bad  enough  in  itself,  but  what  was  infinitely  worse,  the  roundhouses  did  not  appeal  to  him  at  all: 

derailment   blocked   in  No.   9's  engine  at  the  sand  house  As  time  went  on  the  general  foreman  and  his  staff  at 

where  the  hostler  had  taken  the  engine  just  prior  to  the  acci-  Danby,  realizing  how  Ted  felt  about  doing  work  of  this  kind 

dent,  and  there  she  was,  until  the  lead  was  cleared  and  and  knowing  how  he  stood  with  the  master  mechanic,  ceased 

serviceable.  to  comment  as  to  his  future  mechanical  ability,  and  Ted 

No.  9  was  the  limited.  Anything  causing  a  delay  to  that  finally  passed  out  of  his  apprenticeship  without  a  good  work- 
train  meant  trouble,  and  on  this  particular  day  there  was  no  ing  knowledge  of  many  things  which  he  now  realized  he 
other  engine  at  Mt.  Clary  capable  of  handling  No.  9.  The  sorely  needed.  He  was  scarcely  out  of  his  time  before  he 
entire  force  pitched  in  and  worked  like  beavers  for  Ted,  but  was  called  upon  to  relieve  the  night  roundhouse  foreman, 
in  spite  of  their  efforts  No.  9  left  the  depot  30  minutes  late  who  was  off  on  account  of  sickness.  The  job  was  not  a 
on  account  of  waiting  for  an  engine,  strenuous  one  for  a  foreman  at  any  time,  as  the  majority  of 

Ted  knew  there  would  be  more  trouble  over  this  affair  the  men  were  "old  timers"  and  knew  every  move  that  ought 

than  any  other  that  had  occurred  since  his  advent  as  general  to  be  made,  so  Ted  had  easy  going,  and  the  belief  that  he  was 

foreman.     In  the  first  place,  he  had  been  taken  to  task  sev-  a  "comer"  was  greatly  strengthened  in  the  mind  of  the  mas- 

€ral  times  about  men  handling  engines  without  authority,  ter  mechanic.    Mr.  Allen  never  let  an  opportunity  slip  by  of 

and  the  last  time  when  a  couple  of  engines  had  been  smashed  telling  the  superintendent  of  motive  power  about  him,  and 

up,  the  sup)erintendent  of  motive  power  had  written  to  the  impressing  on  that  officer's  mind  that  in  Ted  there  was  all 

master  mechanic  in  a  decidedly  caustic  manner,  and  that  the  essential  qualificaticms  for  a  future  master  mechanic, 

official  passed  it  on  to  Ted  with  a  note  that  made  his  blood  From  that  time  on  Ted  was  frequently  used  as  a  rdieving 

boil  when  he  read  it.  foreman,  and  it  was  only  natural  for  him  to  feel  that  after 
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all,  he  was  caj)iible  of  handling  about  any  opportunity  that 
might  present  itself  in  the  line  of  supervision.  As  might  be 
expected,  when  the  general  foreman  at  Mt.  Clary  resigned  to 
accept  a  position  as  master  mechanic  with  another  company, 
Ted  was  immediately  selected  for  the  place  by  the  superin- 
tendent of  motive  power,  who  gave  the  master  mechanic  at 
Walton,  to  whom  Ted  reported,  a  very  flattering  account  of 
the  new  general  foreman's  accomplishments. 

;Mt.  Clary,  however,  was  a  different  proposition  from 
Danby.  It  was  the  junction  point  of  three  divisions  and 
lay  at  the  foot  of  a  12-mile  grade  over  which  all  freight 
trains  westbound  required  from  one  to  three  helpers.  There 
was  no  back  shop  at  Mt.  Clar\-  to  draw  on  when  short  of 
helj3,  or  to  do  extra  machine  work  when  up  against  it  in  the 
roundhouse.  Moreover,  what  machines  there  were  had  been 
sent  there  from  various  shops  along  the  road,  and  represented 
in  the  aggregate  "a  bunch  of  junk,"  as  one  old  time  mechanic 
put  it,  in  complaining  to  Ted  one  day  about  what  was  ex- 
pected of  them,  and  the  facilities  they  had  to  do  it  with.  The 
main  shop  on  that  division  was  at  Walton  more  than  a  hun- 
dred miles  from  Mt.  Clar}-,  and  it  often  required  great  re- 
sourcefulness to  keep  power  going  until  it  could  be  taken 
there  for  heavy  work.  It  required  a  diplomat,  too,  to  deal 
with  the  engine  crews  on  three  divisions,  and  the  various 
division  officers,  each  intent  on  getting  the  most  out  of  Mt. 
Clary.  In  short,  that  terminal  had  the  reputation  of  being 
a  "windy  corner"  for  a  general  foreman,  and  the  man  who 
succeeded  there  was  regarded  as  competent  for  about  any- 
thing in  the  line  of  supervision. 

Unfortunately  the  master  mechanic  at  Walton,  who  was  a 
mechanic  of  the  old  school,  and  who  believed  that  a  foreman 
to  be  successful  should  have  a  thorough  training  in  all  de- 
partments, had  heard  of  Ted's  apprenticeship  days,  and  how 
he  had  "got  by"  at  Danby.  With  this  knowledge  before- 
hand it  did  not  take  him  long  to  detect  Ted's  shortcomings 
in  practical  experience,  and  he  was  not  slow  in  letting  him 
know  it.  Finally,  the  general  foreman  who  had  preceded 
him  was  a  man  liked  by  all.  A  thorough  mechanic,  skilled 
in  handling  men  and  in  making  quick  decisions  that  were  ac- 
ceptable to  everyone,  he  had  been  able  to  get  results  under 
very  difficult  circumstances.  He  had  kept  engine  failures 
down  better  than  any  one  else  had  ever  done  there. 

Ted  had  got  in  bad  almost  immediately  after  arriving  at 
Mt.  Clary.  Unaccustomed  to  dealing  with  the  complex  prob- 
lems that  were  constantly  put  up  to  him,  he  made  enemies  at 
the  start.  He  nearly  came  to  blows  with  a  road  foreman 
over  some  work  reported  and  not  done,  and  this  injured  him 
more  than  anything  else  that  could  have  happened,  for  that 
official  never  let  a  chance  go  by  after  that  to  inform  the  mas- 
ter mechanic  at  Walton  about  Ted's  weaknesses.  The  men 
soon  found  out  that  he  was  deficient  in  practical  mechanical 
knowledge  and  they  resented  having  such  a  man  put  in  au- 
thority over  them. 

And  so  matters  had  gone  wrong  from  the  start.  Engine 
failures  began  to  increase,  terminal  delays  were  constantly 
taking  place,  and  Ted  was  called  upon  for  explanations 
almost  every  hour  in  the  day. 

With  his  back  to  the  wall  he  was  fighting  bravely.  Dur- 
ing the  past  month  he  had  been  on  the  job  night  and  day, 
and  yet  results  were  no  better,  and  now,  as  he  leaned  back 
in  his  chair,  he  read  the  handwriting  on  the  wall.  As  he 
got  up  to  reach  for  his  coat,  for  he  had  not  yet  been  to  lunch, 
he  caught  sight  of  a  bundle  of  letters  hitherto  unnoticed  lying 
on  his  desk.  Down  in  the  middle  of  the  package  was  a  long, 
white  envelope  that  he  felt  instinctively  enclosed  a  letter  from 
the  master  mechanic. 

Reaching  over,  he  pulled  it  part  way  out  and  noticed  the 
word  "Personal"  underlined,  while  in  the  upper  left  hand 
comer  his  suspicion  was  confirmed  by  seeing  the  master 
mechanic's  address.  Ted  had  learned  to  dread  those  "per- 
sonals." and  as  he  held  this  one  in  his  hand  deliberating 


whether  or  not  he  would  read  it  before  going  to  lunch,  he 
noticed  for  the  first  time  the  display  type  in  a  newspaper  that 
had  been  carelessly  thrown  on  the  desk,  these  words  • 
YOUR  COUNTRY  NEEDS  YOU 
If  you  are  holding  down  a  job  that  exempts  you 

FROM    AIILITARY    SERVICE    AVHEN    YOU    KNOW    ANOTHER   CAN 

FILL  YOUR  PLACE— YOU  ARE  A  SLACKER. 

\yith  his  gaze  riveted  on  that  second  line,  Ted  read  it 
again,  "when  you  know  another  can  fill  your  place 
—YOU  ARE  A  SLACKER,"  he  read.  His  hold  on  the 
long,  white  envelope  loosened,  a  new  light  shown  in  his  eyes 
— "That's  me,"  he  muttered,  reaching  for  his  coat  with  one 
hand  while  he  shoved  the  paper  into  his  pocket  with  the 
other.^  "You  won't  have  to  remind  me  of  it  again,  Uncle 
Sam,"  he  said,  as  he  started  for  the  door,  leaving  the  long, 
white  envelope  unopened  on  the  desk  behind  him. 

The  next  day  while  Mt.  Clary  was  talking  about  Ted's 
sudden  enlistment  and  his  probable  successor,  over  in  Jack- 
son City  a  girl  received  a  letter  which  she  had  read  many 
times:  "I  hope  you  will  forgive  me  for  failing  to  keep  my 
appointment,  but  I  had  bad  luck  at  the  last  moment,  and 
then  I  had  to  go  to  the  recr'jiting  office,  and  thev  got  my 
measure  down  there — well,  it  was  all  off." 


WEDGE  BLOCK  FOR  JACKING 
LOCOMOTIVES 

BY  JAMES  GRANT 

The  wedge  block  shown  in  the  illustration  will  be  found 
useful  in  engine  houses,  as  they  eliminate  to  a  great  extent 
the  use  of  jacks  for  locomotive  work.  The  use  of  jacks  for 
raising  locomotives,  particularly  the  heavy  types  now  in  use, 
IS  a  hazardous  piece  of  work,  especially  when  it  is  considered 
that  few  engine  houses  have  a  solid  floor  to  work  from.  A  set 
of  four  of  these  wedges  will  be  found  convenient  for  spring 
and  spring  rigging  work,  engine  truck  and  trailer  work,  and 
changmg  driving  tires.  Tire  changing  used  to  be  looked 
upon  as  a  job  for  the  backshop,  but  since  the  federal  laws 
regarding  tire  wear  have  been  in  operation  a  month  seldom 
passes  in  the  larger  roundhouses  without  changing  one  or 
more  sets. 

For  the  large  Mallet  engines  the  wedges  are  particularly 
adaptable.     For  instance,  if  the  high  pressure  engine  tire's 
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have  to  be  changed,  run  the  last  pair  of  drivers  of  the  low 
pressure  engine  and  the  trailer  wheels  on  four  of  these  wedges, . 
at  the  same  time  taking  care  to  block  the  boxes  and  springs  in 
order  to  retain  all  the  slack,  and  lots  of  space  will  be  found  to 
slip  off  the  old  tires  and  put  on  the  new  ones.  An  engine 
truck  can  be  run  out  easily  by  putting  the  first  pair  of  drivers 
on  the  wedges,  taking  care  to  block  solid  between  both  of  the 
driving  boxes  and  the  frames  before  moving  the  engine;  also 
put  blocking. between  the  truck  boxes  and.  binders  so  as  to. 
keep  the  center  casting  in  the  same  position  when  the  weight 
has  been  removed. 

The  wedges,  if  properly  made  will  hold  the  rail  and  the 
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lugs  on  the  sides  prevent  any  danger  from  tipping  while  the 
heel  on  top  acts  as  a  sure  stop  when  the  engine  has  been 
pulled  up  as  far  as  necessary.  A  wedge  can  be  forged  from 
an  old  axle  or  any  piece  of  scrap,  and  it  is  considered  best  to 
forge  the  lugs  solid.  After  forging,  the  inside  of  the  lugs  and 
bottom  of  the  wedge  should  be  machined,  so  as  to  make  a  good 
fit  over  the  ball  of  the  rail. 

The  sketch  shows  the  wedge  36  in.  long,  but  this  can  be 
varied  according  to  the  type  of  engines  handled.  The  longer 
the  taper  the  more  easy  can  the  engine  be  run  up  on  to  the 
wedge.  The  height  over  the  top  of  the  heel  might  also  have 
to  be  changed ;  this  depends  on  how  much  clearance  the  brake 
hangers  have  from  the  rail. 

It  can  be  readily  seen  that  by  possessing  a  few  of  these 
inexpensive  wedges  considerable  time  can  be  saved,  as  the 
above  methods  are  far  quicker  than  using  jacks.  When  an 
engine  is  on  the  wedges  it  is  there  to  stay.  When  using  jacks 
it  is  always  necessary  to  block  up  with  heavy  timbers. 


HYDRAULIC  PRESS  FOR  SHORTENING 

DRAWBARS 

BY  E.  A.  MURRAY 
Master  Mechanic,  Chesapeake  &  Ohio,  Clifton  Forge,  Va. 

A  self-contained  hydraulic  press  of  simple  construction 
has  been  developed  and  is  in  use  at  the  Clifton  Forge  shops 
of  the  Chesapeake  &  Ohio  for  such  work  as  upsetting  loco- 
motive drawbars  and  frame  binders.  The  various  operating 
parts  of  the  complete  machine  are  assembled  on  a  table 
made  up  of  a  heavy  cast  iron  top,  of  which  the  stationary 
resistance  post  is  an  integral  part.  The  cylinder  is  designed 
for  a  10-in.  ram  and  is  bolted  and  keyed  to  the  one  end  of 
the  table.  A  ^-in.  packing  leather  is  secured  to  the  end 
of  the  ram  with  a  ^-in.  follower  plate  and  one  inch  ahead 
of  the  leather  the  ram  is  reduced  to  eight  inches  in  diameter. 
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Self    Contained    Hydraulic    Press    for    Shortening    Drawbars 

The  outer  end  of  the  ram  is  keyed  to  the  movable  block, 
which  is  a  heavy  iron  casting,  sliding  directly  upon  the  sur- 
face of  the  table.  The  ram  is  counterweighted  and  suitable 
brackets  for  the  counterweight  pulleys  are  cast  integral  with 
the  pressure  head  of  the  cylinder. 

The  press  is  operated  by  a  pump  built  from  a  Westing- 
house  8-in.  air  pump,  the  air  cylinder  of  which  has  been 
replaced  by  a  specially  designed  cylinder  having  a  work- 
ing diameter  of  IJ^  in.  The  pump  is  operated  by  com- 
pressed air  from  the  shop  line. 


FULL  DAY'S  WORK  FOR  A  FULL 
DAY'S  PAY* 

BY  GEORGE  N.  DE  GUIRE 
General  Supervisor  of  Equipment,  United  States  Railroad  Administration 

The  bill  which  authorized  the  taking  over  of  the  railroads 
by  the  Government  specifically  provided  that  we  would 
operate  them  as  a  war  measure,  a  war  measure  pure  and 
simple,  and  with  the  taking  of  the  railroads  every  officer  and 
employee  on  this  road  ceased  to  have  any  connection  whatever 
with  it  as  a  corporation,  and  you,  fellow  workmen,  auto- 
matically became  Government  employees.  You  then  began 
to  draw  your  pay  from  the  United  States  Government,  and 
you  became  an  important  part  of  the  greatest  war  machine 
the  world  will  ever  see. 

When  we  took  the  railroads  over,  one  of  the  first  things 
that  confronted  us  was  a  numljer  of  requests  for  increases  in 
pay.  You  men  were  not  asking  for  a  nickel,  but  the  four  train 
service  brotherhoods  were  in  on  one  concerted  movement.  Mr, 
McAdoo  said:  "We  do  not  want  to  take  care  of  the  train 
service  employees  only,  we  want  to  take  care  of  all  classes 
who  should  receive  consideration,  if  we  give  to  one,  we  will 
give  to  all  who  are  in  need  of  assistance."  He  immediately 
appointed  a  Wage  Commission,  and  after  many  months  of 
toil  they  recommended  wage  increases  and  such  wage  in- 
creases as  were  approved  by  the  Director  General  are  fair  to 
labor  in  the  railroad  shops,  on  the  locomotives  and  on  the 
trains,  and  also  fair  to  the  people  who  are  required  to  pay  the 
bill.  What  else  did  Mr.  McAdoo  do  for  labor  ?  On  some  of 
the  railroads  you  will  remember  many  employees  had  been 
thrown  out  of  work  and  expert  mechanics  were  denied 
emplo\-ment  by  officers  of  these  roads  for  various  reasons. 
When  the  Government  took  control,  Mr.  McAdoo  immediate- 
ly issued  instructions  that  made  it  possible  for  all  of  these 
men  to  resume  work. 

During  the  past  four  months  a  certain  railroad  discharged 
employees  for  joining  a  labor  organization,  but  when  such 
dismissal  was  brought  to  the  attention  of  the  Railroad  Ad- 
ministration they  reinstated  such  employees,  and  paid  them 
for  the  time  lost.  On  another  railroad  where  the  employees 
had  been  allowed  time  and  one-half  for  Sunday  work  for 
many  years,  the  officers  decided  to  discontinue  such  allow- 
ance, but  I  was  sent  to  adjust  this  matter  and  I  instructed  the 
officers  that  Mr.  McAdoo  did  not  approve  of  such  reduction, 
so  the  premium  overtime  for  Sunday  work  was  restored.  In 
the  last  six  months  I  have  handled  about  one  hundred  cases 
for  the  Government  and  in  adjusting  these  matters  if  there 
has  been  a  question  of  doubt  I  have  given  the  benefit  to  those 
that  toil.  I  have  worked  in  shops,  so  I  know  your  troubles, 
and  in  the  months  gone  by  I  have  repeatedly  gone  on  record 
as  favoring  better  conditions  and  increases  in  wages  for  shop 
crafts,  and  this  also  has  been  the  attitude  of  the  entire  Rail- 
road Administration,  for  they  have  followed  Mr.  McAdoo's 
policy,  which  is  a  square  deal  to  all. 

I  have  tried  thus  far  in  my  address  to  show  you  that  in  the 
past  six  months  Mr.  McAdoo  and  his  representatives  have 
given  a  square  deal  to  all.  Now  the  point  I  want  to  raise 
is, — have  you  done  as  you  ought  to  have  done,  have  you 
reciprocated  and  done  your  part,  or  have  you  failed  to  do 
}Our  duty,  and  has  such  failure  been  due  to  a  mistake  of  the 
head,  or  one  of  the  heart? 

The  question  that  brought  me  to  this  territory  was  to 
ascertain  why  the  shop  output  was  not  measuring  up  to  the 
standard  it  should.  I  find  the  employees  are  not  giving  the 
Government  the  output  which  they  had  given  to  the  railroads 
under  private  control,  regardless  of  the  fact  that  the  wages 

*This  is  an  abstract  of  an  address  to  the  shopmen  at  one  of  the  im- 
portant railway  shops  in  the  East.  It  was  presented  last  August— during 
the  war — but  as  it  contains  a  message  which  apolies  to  existing  conditions 
it  is  printed  now,  having  been  released  for  publication  but  recently.  The 
name  of  the  shop  at  which  the  address  was  made  has  been  eliminated  by 
the  editor  as  it  is  understood  that  substantially  the  same  address  was  made 
at  other  shops. 
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have  been  raised  and  conditions  improved.  This  is  the 
problem  that  is  worrying  the  Government:  "What  is  the 
trouble?"  Is  it  a  Sinn-Feiner  or  an  I.  W.  W.  movement  to 
try  to  prevent  us  from  winning  the  war,  or  "are  you  real 
Americans?"  Real  Americans,  making  a  mistake  of  the  head 
rather  than  of  the  heart.  I  cannot  believe  you  would  inten- 
tionally help  the  Kaiser  to  kill  our  American  boys.  Let  us 
stop  for  a  moment;  examine  your  conscience;  ask  yourself  if 
you  worked  every  day  you  could  have  worked  since  the  war 
started;  have  you  laid  off  and  gone  out  for  a  good  time, 
when  you  ought  to  have  been  at  your  machine  turning  out 
parts  which  are  sorely  needed;  have  you  refused  to  work 
overtime  hours;  have  you  gone  into  a  wash  room  as  I  saw 
seventeen  last  Saturday,  reading  papers  and  smoking,  have 
you  read  newspapers  during  working  hours;  were  you  one 
of  the  men  in  the  blacksmith  shop  who  sat  down  and  read 
papers  in  the  presence  of  officers  during  working  hours?  Ask 
yourselves,  "Have  I  given  a  fair  day's  work  for  a  fair  day's 
pay?" 

There  are  some  things  that  are  going  on  in  the  shop  that 
have  got  to  come  to  a  stop.  I  told  your  committee  the  other 
day  that  I  thought  the  Government  took  over  this  railroad 
some  time  ago,  but  I  found  that  the  employees,  so  far  as  this 
shop  was  concerned,  were  still  running  it.  This  policy  must 
cease,  and  in  the  future  if  the  officers  instruct  you  to  do  any- 
thing, it  will  be  up  to  you  to  do  it  unless  it  involves  bodily 
harm ;  if  you  think  such  instructions  are  not  right,  then  make 
a  grievance  of  the  matter  and  handle  it  in  the  manner  pro- 
vided for  in  Order  No.  8  and  we  will  see  that  justice  is  done, 
but  do  not  refuse  to  obey  your  officers,  as  you  must  obey  the 
instructions  of  the  officers  in  charge  if  you  are  to  remain  in 
Government  service. 

Lounging  in  the  toilet  room  must  cease;  it  is  not  there  for 
that  purpose.  Do  not  use  it  as  a  play  room.  Another  thing 
which  must  cease  is  the  wasting  of  your  time  visiting,  and  the 
reading  of  newspapers  while  on  duty  in  this  shop.  In  days 
gone  by  you  turned  out  fifty- four  locomotives  a  month  from 
this  shop,  and  you  are  not  doing  it  now;  you  did  it  on 
fifty-four  hour  weekly  schedule,  why  can  you  not  do  as  much 
in  these  days  of  trials  and  tribulations,  as  you  did  in  time  of 
peace?  You  can  if  you  want  to,  and  I  know  you  will.  An- 
other question  I  desire  to  cover  is  starting  to  work  promptly. 
When  the  seven  o'clock  whistle  blows  in  the  morning  you 
must  start  work,  you  must  be  on  your  job  and  not  lounge 
about  for  thirty  minufes  before  starting  to  work. 

We  desire  that  all  machines  be  kept  at  a  speed  that  will 
insure  their  maximum  output.  I  have  said  that  insubordina- 
tion must  cease,  men  must  obey  orders ;  we  want  officers  to  be 
kind  to  the  men,  but  we  do  not  want  them  to  keep  men  in  the 
shops  who  will  not  help  the  Government.  I  said  further  to  the 
officers,  if  there  were  men  in  the  shop  who  would  not  work  the 
required  number  of  hours,  that  my  advice  would  be  to  get  rid 
of  them;  for  we  cannot  afford  to  tie  up  machines  day  after 
day,  waiting  for  some  men  who  work  only  when  they  please. 
Men  must  work  unless  sickness  prevents  them  from  doing  so. 
We  are  going  to  expect  a  sufficient  amount  of  overtime  to 
finish  locomotives  about  ready  to  leave  shop,  for  there  is 
no  need  of  holding  locomotives  from  Saturday  until  Monday 
when,  by  working  a  few  hours  overtime,  you  can  avoid  it. 
And  no  man  who  is  a  real  American  would  want  to  delay 
locomotives. 

I  have  said  to  the  officers,  do  not  overdo  the  overtime 
question.  Their  answer  was,  "if  the  men  will  discontinue 
laying  off,  there  will  be  no  need  of  overtime."  The  percent- 
age of  men  laying  off  at  this  locomotive  shop  is  running  as 
high  as  20  per  cent,  when  it  should  not  exceed  7  per  cent. 
We  want  you  to  work  ten  hours  a  day.  We  are  paying  the 
mechanics  as  high  as  $7.50  and  the  helpers  as  high  as  $5  for 
so  doing  and  I  do  not  care  what  anybody  says,  that  is  better 
wages  than  you  ever  got,  or  ever  hoped  to  get.  This  is  as 
true  as  we  are  standing  here.     (Applause). 


Mr.  McAdoo  was  mighty  square  when  he  dated  your  in- 
creases frcxn  January  1,  thus  giving  you  hundreds  of  thou- 
sands, yes,  millions  of  dollars  back  pay;  in  so  doing,  he  did 
something  that  no  railroad  ever  did,  or  ever  would  do,  and 
now  he  is  requesting  you  to  do  one  or  two  things  for  him. 
First,  he  desires  faithful  service;  second,  that  you  work  all 
the  time  you  can  work,  all  the  time  your  health  and  your 
family's  health  will  permit.  I  have  brought  these  things 
home  to  you  in  as  plain  language  as  I  can  in  order  to  show 
you  that  you  have  a  patriotic  duty  to  perform.  You  are 
going  to  say  to  me,  we  are  patriotic  men.  We  have  bought 
Liberty  Bonds,  given  to  the  Red  Cross  and  filled  up  the  War 
Chest.  I  am  going  to  reply  to  you  by  saying  that  it  would 
have  been  much  better  for  you  to  have  kept  all  your  money 
and  given  us  faithful  service,  for  what  good  is  your  money 
if  you  do  not  allow  the  Government  to  spend  it;  they 
would  have  to  pay  interest  on  it,  and  get  no  good  out  of  it. 

When  General  Pershing  and  his  faithful  boys  reach  home, 
if  you  have  done  what  is  right  you  will  be  able  to  look 
them  in  the  face  and  say,  I  did  not  go  across,  but  I  was  a 
real  100  per  cent  American  Shop  Soldier,  and  the  Govern- 
ment told  me  if  I  was  that  you  would  come  home,  and  you 
did;  and  then  when  your  babies  grow  up  and  say,  "Dad,  what 
did  you  do  in  the  great  war?"  you  will  be  able  to  say,  "Your 
dad  did  all  the  Government  asked  him  to  do,  and  he  did  his 
part  faithfully  and  was  a  real  American." 


AN  IMPROVISED  HYDRAULIC  RAM 

BY  CHAS.  W.  SCHANE 

The  drawing  shows  an  interesting  method  of  obtaining 
hydraulic  pressure  by  means  of  a  Westinghouse  locomotive 
air  compressor  for  testing  boilers  or  for  operating  hydraulic 
pit  jacks.  A  cylinder  made  from  steel  tubing  with  a  brass 
liner  cast  in  it  and  bored  to  suit  the  piston  rod  of  the  air 
compressor  is  screwed  into  the  pump  saddle  and  stuffing  box 
gland  and  is  secured  with  a  lock  nut. 

This  ram,  placed  in  a  central  position  with  respect  to  the 
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drop  pits,  does  away  with  hand  power  for  operating  the  jacks. 
The  pump  line  is  so  arranged  that  the  water  will  flow  through 
the  check  valves  to  the  jack  and  raise  the  plunger  to  the  work 
without  operating  the  ram.  A  few  strokes  of  the  ram  will 
then  do  the  work. 

When  the  ram  is  used  for  testing  boilers  it  can  be  mounted 
on  a  suitable  cart,  and  when  it  is  used  for  operating  jacks  it 
should  be  mounted  on  a  stationary  stand.  This  device  has 
been  in  service  for  several  months  and  has  given  good  results. 


HOSE  MOUNTING  AND  HOSE  CLAMP- 
ING MACHINE 

The  hose  mounting  and  clamping  apparatus  shown  in 
the  illustrations  was  developed  several  years  ago  for  the  use 
of  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa., 
and  it  has  proved  to  be  an  economical  and  satisfactory 
appliance.  While  this  company  has  not  heretofore  attempted 
the  manufacture  of  these  devices  except  for  its  own  needs, 
it  has  arranged  so  that  they  can  be  procured  on  order,  either 
as  complete  outfits  or  merely  such  details  as  are  not  obtain- 
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clamp  is  then  drawn  down  to  hold  the  hose  rigid ;  the  handle 
of  the  operating  valve  is  moved  to  application  position  ad- 
mitting air  to  the  cylinder,  causing  the  piston  and  rod  to 
move  out  and  forcing  the  shank  end  of  the  nipple  or  the 
coupling  into  the  hose.  The  handle  of  the  operating  valve 
is  then  moved  to  release  position  in  which  the  air  is  exhausted 
from  the  cylinder  and  the  piston  and  rod  returned  to  normal 
position.  The  clamp  is  then  released  and  raised,  allowing 
the  hose  to  be  removed. 

When  all  of  the  couplings  have  been  applied  to  one  end 
of  the  hose,  the  head  on  the  cylinder  piston  rod  is  changed 
and  the  nipples  applied  to  the  other  end  of  the  hose  in  the 
same  manner. 

HOSE  CLAMPING  MACHINE 

The  hose  clamping  machine  shown  in  Fig.  2  consists  of 
two  hardened  steel  jaws,  one  of  which  is  movable,  a  con- 
pressed  air  cylinder,  the  piston  rod  of  which  is  connected  to 
the  movable  jaw,  a  tension  spring  attached  to  the  lower  end 
of  the  movable  jaw  providing  for  the  opening  of  the  jaws 
when  the  air  pressure  is  released,  an  adjustable  support  to 
provide  for  the  various  sizes  of  hose  used  (to  be  lowered  for 
the  larger  sizes  and  raised  when  applying  the  clamps  to  the 
smaller  sizes.     This  is  important,  as  the  p)oints  of  the  jaws 


Fig.  1 — Hose  Mounting   Machine 

able  from  existing  railroad  material.  These  can  either  be 
obtained  from  the  company  or  made  to  blue  prints  which  it 
will  furnish  on  request. 

HOSE  MOUNTING  MACHINE 

Referring  to  Fig.  1  it  will  be  observed  that  the  hose 
mounting  machine  consists  of  a  Z-bar  frame  on  which  is 
mounted  a  hand  operated  clamp,  designed  to  grip  the  hose 
throughout  the  greater  part  of  its  length  so  as  to  hold  it 
rigid  while  the  coupling  or  nipple  is  being  applied;  a  com- 
pressed air  cylinder;  an  operating  valve  for  controlling 
admission  and  exhaust  of  the  air  from  the  compressed  air 
cylinder,  and  accessories  including  a  reservoir,  C-6  feed 
valve  and  cocks. 

The  piston  rod  of  the  cylinder  is  adapted  to  the  special 
heads  used  for  mounting  the  coupling  or  the  nipple.  These 
heads  are  removable  so  that  both  the  nipple  and  coupling 
can  be  mounted  on  a  single  machine,  although  not  at  the 
same  time. 

The  operation  of  the  machine  is  essentially  as  follows: 
The  hose  is  placed  in  the  hand  operated  clamp.  The  shank 
end  of  the  nipple  or  coupling,  before  being  placed  on  the 
head,  is  dipped  in  rubber  cement  which  acts  as  a  lubricant 
and  also  serves  to  make  an  air-tight  and  rigid  joint.     The 


Fig.  2 — Hose   Clamping    Machine 

must  properly  engage  the  shoulders  of  the  clamp  to  avoid 
pinching  the  hose),  an  operating  valve  and  a  feed  valve, 
together  with  the  usual  reservoir  and  accessories  such  as 
cocks,  etc. 

After  the  coupling  and  nipple  have  been  applied,  the 
clamps  are  first  loosely  strung  on  the  hose.  This  is  readily 
accomplished  by  kinking  the  hose  to  permit  of  slipping  on 
the  clamp  through  the  opening  between  the  lugs.  The  hose 
is  then  laid  on  the  support  and  the  clamp  placed  in  position 
by  hand.  (It  is  imp)ortant  that  the  clamp  be  between  the 
end  of  the  hose  and  the  bead  <hi  the  shank  of  the  coupling 
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or  nipple  and  not  on  the  bead.)  The  operating  valve  handle 
is  moved  to  application  position  admitting  air  to  the  com- 
pressed air  cylinder,  forcing  out  the  piston  and  rod  and 
causing  the  jaws  to  close,  gripping  the  clamp  just  back  of 
the  shoulder,  closing  it  and  holding  it  closed  while  the  bolt 
is  applied  and  the  nut  run  up  on  the  bolt  until  it  comes 
tightly  in  contact  with  the  lug  on  thie  clamp.  The  pressure 
is  then  released  by  moving  the  handle  of  the  operating  valve 


INSIDE  ADMISSION  PISTON  VALVE  CHEST 
FOR  SLIDE  VALVE  CYLINDERS 

The  Chicago  Great  Western  during  the  past  few  years 
has  applied  superheaters  to  a  large  number  of  locomotives 
which  formerly  used  saturated  steam.  In  carrying  out  the 
program  for  modernizing  the  motive  power  it  was  found 
desirable  to  change  over  a  class  of  slide  valve  Consolidation 


Method  of  Applying  Valve  Chest  to  Eight-Wheel  Locomotives 


to  release  position,  the  hose  turned  end  for  end  and  the  same  engines.     The  expense  involved  in  applying  new  cylinders 

operation  repeated.  was  so  great  and  material  so  difficult  to  secure  that  it  was 

The  compressed  air  used  for  both  mounting  the  fittings  finally  decided  to  apply  a  piston  valve  chest  on  the  original 

into  the  hose  and  for  clamping  is  taken  from  the  shop  line  cylinders.     A  design  was  accordingly  worked  out  by  A.  B. 


]TbbedritkdandhppecHBr\  and 
■  I'pipe  Aroi/and  Omphi^  lubncaAv 


1<- Z3i'^ 


Detalls  of  Valve  Chest  Used  on  the  Chicago-Great  Western 


iand  should  have  a  pressure  of  between  70  lb.  and  80.  lb.  Clark,  master  mechanic,  and  has  since  been  applied  to  a  large 

In  mounting  couplings  and  applying  clamps,  care  must,  number  of  engines, 
of  course,  be  taken  to  observe  the  proper  relationship  and  A  unique  feature  of  the  arrangement  used  on  the  Chicago 

position   which   is  called   for   in  the  Master   Car  Builder's  Great  Western  is  that  it  employs  an  inside  admission  piston 

regulations.  valve.     The  steam  enters  the  steam  chest  through  an  outside 
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steam  pipe,  and  a  short  passage  leading  to  the  center  of  the 
valve.  After  being  admitted  to  the  cylinder  it  is  exhausted 
into  the  ends  of  the  steam  chest.  From  this  point  a  passage 
leads  along  the  side  of  the  chest,  turning  downward  after 
passing  the  ports  and  leading  into  the  exhaust  cavity  at  the 
center  of  the  valve  seat.  The  live  steam  passages  in  the 
cylinder  leading  from  the  saddle  are  blocked. 

Excellent  results  were  secured  with  this  arrangement  on 
the  Consolidation  locomotives.  It  is  now  planned  to  apply 
piston  valve  chests  to  a  number  of  eight-wheel  locomotives 
which  are  to  be  superheated.  The  general  arrangement  of 
the  engine  with  piston  valves  is  shown  in  the  illustration. 
The  change  from  an  outside  admission  to  an  inside  admission 
valve  necessitates  a  few  alterations  in  the  valve  gear.  It  is 
not  feasible  to  bring  the  center  line  of  the  piston  valve  down 
to  the  level  of  the  valve  stem,  so  it  is  necessary  to  use  a  long 
crosshead  to  which  the  valve  stem  is  attached. 

When  the  design  of  this  steam  chest  was  prepared  it  was 
thought  that  the  circuitous  course  the  exhaust  steam  followed 
would  have  a  tendency  to  increase  the  back  pressure  in  the 
cylinders,  and  for  that  reason  special  care  was  taken  to  pro- 
vide passages  of  ample  cross-sectional  area.  Experience 
with  the  converted  engines  indicates  that  this  has  been  suc- 
cessfully overcome,  as  there  is  no  perceptible  increase  of 
back  pressure  over  the  locomotives  of  the  same  type  fitted 
with  slide  valves.  A  patent  on  this  steam  chest  has  been 
granted  to  Mr.  Clark  and  the  manufacturing  rights  are  con- 
trolled by  the  Franklin  Railway  Supply  Company,  New  York. 


In  this  tool  the  welding  current  enters  at  the  rear  end 
of  the  composition  shank,  passes  along  the  shank  to  the 
head  of  the  tool,  and  from  there  directly  into  the  electrode. 
It  will  be  noted  that  there  are  no  joints  except  where  the 
cable  is  soldered  into  the  shank.  Therefore,  heating  due 
to  contact  resistances  cannot  occur.  There  is  a  relatively 
large  contact  surface  between  the  electrode  and  the  holding 
head,  which  insures  against  heating  at  this  point.  The 
electrode  is  clamped  by  a  spiral  segment  operated  by  a  lever. 
The  lever  is  thrown  to  the  widest  open  position  to  insert 
the  electrode,  and  then  is  turned  in  the  opposite  direction 


ARC  WELDING  TOOL  WITH  POSITIVE 
ELECTRODE  CLAMP 

In  metal  electrode  arc  welding,  a  considerable  portion  of 
the  operator's  time  is  consumed  in  changing  welding  elec- 
trodes. A  variety  of  welding  tools  have  been  developed  and 
placed  on  the  market.  The  oldest  forms  consisted  of  a  pair 
of  spring  tongs  which  had  to  l)e  spread  apart  by  an  instru- 


Arc   Welding   Tool    Dissembled 

as  far  as  it  will  go.  Any  attempt  to  pull  out  the  electrode, 
results  in  tightening  the  grip  of  the  segment,  which  is 
made  of  case-hardened  steel. 

The  trigger  is  intended  for  remote  control,  employed  with 
the  closed-circuit  system,  manufactured  by  the  Arc  Welding 
Machine  Company,  Inc.  When  this  holder  is  used  on  other 
systems  the  trigger  is  omitted. 


MILLING  MACHINE  VISE 

A  quick  operating  vise  for  use  on  milling  machine  tables 
fitted  with  side  bars  to  take  the  clamping  strain  has  been 
developed  by  the  Edlund  Machinery  Company,  Inc.,  Cort- 
land, N.  Y.  The  purpose  of  the  side  bars  is  to  prevent  the 
stationar}^  jaw  from  l>eing  forced  out  of  square  under  the 
action  of  the  clamping  strain  and  also  to  prevent  the  break- 


Arc  Welding  Tool  with  a  Positive  Clamp  for  l-iolding   Metal 

Electrodes 

ment  similar  to  an  offset  screwdriver  when  it  was  desired 
to  insert  the  electrode  and  release  it.  Another  t>'pe  em- 
ployed a  pair  of  tongs  which  could  be  operated  by  a  thumb 
lever.  The  disadvantage  of  this  scheme  was  that  in  case 
the  electrode  stuck  to  the  work  the  operator  released  the 
tool,  drawing  an  arc  between  the  tongs  and  the  electrode,  a 
practice  which  soon  destroyed  the  tongs.  The  type  in  most 
common  use  employs  a  strong  compression  spring.  If  this 
spring  is  strong  enough  to  hold  the  electrode  when  it 
freezes  to  the  work  so  that  the  electrode  cannot  be  pulled 
away  from  the  tool,  it  requires  considerable  strength  to 
operate  it  and  is  therefore  not  always  suitable  where  girl 
operators  are  employed. 

After  a  study  of  these  conditions  the  tool  shown  in  the 
illustrations  was  developed  and  patented  by  the  Arc  Weld- 
ing Machine  Company,  Inc.,  New  York.  The  purpose  was 
to  make  the  operation  of  changing  electrodes  absolutely 
definite  and  to  provide  an  instrument  that  would  hold  the 
electrode  firmly  in  case  it  froze  to  the  work,  at  the  same 
time  have  it  operate  easily  for  voluntary  release. 


Mining  Machine  Vise  with  Side  Bart 

age  of  the  base  when  undue  strain  is  applied.  The  side 
bars  are  hinged  to  the  stationary  jaw  and  in  operating  the 
vise  they  are  raised  to  a  vertical  position.  In  raising  the 
bars  the  sliding  jaw  is  moved  away  from  the  work  by  a 
cam  arrangement.  After  placing  the  work  the  side  bars  are 
lowered,  which  automatically  moves  the  sliding  jaw  up  to 
the  work,  the  final  clamping  pressure  being  applied  by  tight- 
ening the  screws.  This  type  of  vise  is  made  in  four  sizes 
weighing  from  23  lb.  to  95  lb.,  with  a  range  of  jaw  opening 
from  2  in.  to  4^/^  in.  The  width  of  the  jaws  varies  by  steps 
of  one  inch  from  4%  in.  to  75^  in.  The  jaws  are  hardened 
and  ground. 
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From  January  1  to  October  ol,  7,251  freight  cars  and 
94  passenger  cars  were  constructed  in  railroad  shops. 

The  Russian  government  has  recently  reinstated  orders 
for  4,000  of  the  freight  cars  it  had  previously  ordered  and 
later  cancelled.  The  American  Car  &  Foundr>-  Company 
will  build  2,600  and  the  Standard  Steel  Car  Company  1,400. 

The  Committee  on  Car  Construction  of  the  Master  Car 
Builders"  Association  has  sent  out  Circular  19  to  meml)ers, 
asking  for  suggestions  for  the  modification  of  the  methods 
outlined  in  Rule  22  of  the  interchange  rules  for  the  splicing 
of  car  sills.  Recommendations  are  to  l>e  sent  to  \V.  F.  Keisel, 
Jr.,  Pennsylvania  Railroad,  Altoona,  Pa. 

A  press  dispatch  from  Tours,  France,  says  that  during  the 
month  of  October  our  Yankees  assembled  and  placed  in  serv- 
ice 150  French  and  Belgian  locomotives,  2,546  freight  cars, 
and  1,262  American  locomotives.  Nearly  1.5,000  American 
freight  cars  were  then  being  operated  by  the  Service  of  Sup- 
ply. American  engineers  repaired  in  October  over  300 
French  locomotives  and   1,000  cars. 

At  the  suggestion  of  the  mechanical  department  of  the 
Railroad  Administration,  the  Master  Car  Builders'  Associa- 
tion has  modified  its  Rule  .>-!,  which  i)rovided  that  after  Oc- 
tol)er  1.  1918,  all  wooden  cars  of  less  than  60,000  lb.  capac- 
ity, having  short  draft  timbers,  would  not  be  accepted  in  in- 
terchange. An  investigation  was  made  to  determine  how- 
many  cars  such  a  rule  would  cut  out  of  joint  service  and  it 
was  found  that  on  the  first  of  this  month  there  were  58,188 
such  cars,  of  which  40,514  were  box  cars.  The  rule  was 
modified  to  change  the  effective  date  to  Octol)er  1,  1920. 


not  now  need  and  for  which  the  committee  declares  the  road 
would  have  to  pay  an  exorbitant  price. 


Burning  Electric  Locomotive  Ties  Up  Four-Track  Line 

On  November  20  an  electric  locomotive  on  one  of  the  lines 
running  out  of  New  York  caught  fire  a  short  distance  outside 
of  the  city,  completely  tying  up  a  four-track  railroad  for 
about  two  hours.  The  fire  was  caused  by  a  breakdown  in 
the  insulation  of  a  640-volt  lead  to  one  of  the  motors,  which 
formed  a  ground  and  set  the  insulation  of  the  cables  on  fire. 
The  engine  crew,  which  had  just  started  the  fire  under  the 
heater  for  the  car  heating  system,  mistook  the  smoke  of  the 
burning  insulation  for  the  smoke  from  the  heater,  with  the 
result  that  the  fire  from  the  burning  insulation  and  the 
woodwork  on  the  locomotive  gained  such  headway  before 
it  was  observed  that  they  were  unable  to  control  it;  although 
it  is  said  that  had  the  means  at  hand  been  properly  used  at 
the  inception  of  the  fire,  no  serious  trouble  would  have  oc- 
curred. Local  fire  apparatus  was  called  and  the  power  was 
shut  off  from  the  portion  of  the  line  in  the  vicinity  of  the 
fire.  By  the  time  the  fire  apparatus  had  arrived  the  fire  had 
developed  throughout  the  entire  locomotive  and  had  assumed 
such  proportions  that  it  was  impossible  to  get  at  it  effectively, 
and  it  was  a  case  of  leaving  the  fire  to  bum  itself  out.  It 
was  surprising  to  those  witnessing  the  spectacle  that  an  elec- 
tric locomotive  had  so  much  combustible  material  in  it,  as 
these  are  ordinarily  considered  fireproof  machines. 


Court  Order  Restrains  Acceptance  of  Standard  Cars 

A  temporary  restraining  order  was  issued  Monday  in  the 
United  States  District  Court,  at  Toledo,  Ohio,  against  Will- 
iam G.  Mc.Adoo  as  director  general  of  railroads,  instructing 
the  receiver  of  the  Toledo,  St.  Louis  &  Western  railroad  not 
to  accept  cars,  sign  contracts  or  to  do  anything  that  would 
jeopardize  or  compromize  the  interests  of  the  stockholders  of 
the  road.  A  hearing  on  the  injunction  was  set  for  De- 
cember 16. 

The  case  in  question  is  one  in  which  the  stockholders'  pro- 
tective committee  of  the  Toledo,  St.  Louis  &  Western  seeks 
to  prevent  Mr.  McAdoo  from  compelling  the  road  to  accept 
1,250  freight  cars,  which  the  committee  asserts  the  road  does 


To  Assist  Discharged  Soldiers  in  Obtaining  Employment 

Representatives  of  the  United  States  Employment  Service 
are  to  be  stationed  in  all  army  camps  and  stations  in  this 
countr}-  to  assist  discharged  soldiers  in  securing  suitable 
civilian  employment,  according  to  an  arrangement  made  ef- 
fective between  the  War  Department  and  the  Department  of 
Labor.  Lender  this  arrangement,  agents  of  individual  com- 
panies will  not  be  allowed  to  enter  the  camps  to  recruit  labor 
for  any  particular  enterprise  or  solicit  or  make  contracts  with 
discharged  soldiers.  All  employers  desiring  to  employ  dis- 
charged men  should  communicate  at  once  with  the  federal 
directors  for  the  states  in  which  their  work  is  located.  It  is 
also  provided  that  the  railroad  and  fuel  administrations,  the 
Shipping  Board  and  the  postoffice  department  may  send  ac- 
credited representatives  to  the  camps  to  furnish  the  camp 
commanders  with  information  as  to  opportunities  for  work. 
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Railroad  Men  Handle  14-inch  Guns  on  Railway  Mountings 

Lieutenant-Commander  D.  C.  Buell,  of  the  United  States 
Navy,  well  known  to  railroad  men  as  director  of  the  Railway 
Educational  Bureau,  of  Omaha,  Neb.,  has  returned  from  an 
interesting  expedition  to  France,  where  he  had  charge  of  the 
erection  and  putting  into  service  of  a  mobile  battery  of  14- 
inch  naval  guns  on  railway  mounting.  This  battery  was  in 
active  operation  on  railway  lines  at  the  front  and  wrought 
considerable  destruction  back  of  the  German  lines.  Lieu- 
tenant-Commander Buell  has  been  connected  with  the 
Bureau  of  Ordnance  of  the  Navy  since  last  February.  He 
was  in  Washington  to  offer  his  services  in  connection  with 
the  fuel  conservation  campaign  when  he  happened  to  hear 
that  a  railroad  man  was  needed  to  supervise  the  construction 
and  later  the  erection  of  the  mounting  and  equipment  for  the 
big  guns.  Within  a  few  hours  he  had  enrolled  in  the  navy 
as  a  lieutenant  and  he  was  allowed  four  days  in  which  to  ar- 
range his  business  affairs  at  Omaha  before  reporting  at  the 
Baldwin  Locomotive  Works  at  Philadelphia.  He  was  later 
promoted  to  lieutenant  commander,  in  recognition  of  his  serv- 
ices in  expediting  the  work;  and  he  was  sent  to  France  with 
200  railroad  men,  whom  he  selected  from  among  the  enlisted 
men  at  the  Great  Lakes  Naval  Training  Station,  to  mount  the 
guns,  make  up  the  trains  of  cars  which  accompany  them,  and 
organize  the  forces.  This  work  was  done  at  the  locomotive 
erection  shop  by  the  Nineteenth  Engineers   (Railway). 


The  revised  specifications  for  tank  cars  are  now  ready  for 
delivery  and  prices  are  given  in  Circular  No.  22.  Another 
recent  circular  announces  an  increase  in  the  price  of  Pintsch 
gas  from  $1.10  to  $1.45  per  receiver. 


Recent  Changes  in  the  M.  C.  B.  and  M.  M.  Associations 

F.  McManamy,  assistant  director  of  the  division  of  opera- 
tion, U.  S.  R.  A.,  in  charge  of  the  mechanical  department, 
has  been  made  an  honorar}-  member  of  both  the  Master  Car 
Builders'  and  the  Master  Mechanics'  associations.  George 
Laughlin,  superintendent  of  car  department,  Armour  Car 
Lines,  has  been  appointed  a  member  of  the  arbitration  com- 
mittee of  the  M.  C.  B.  Association.  J.  J.  Burch,  district  car 
inspector,  Norfolk  &  Western,  has  been  appointed  chairman 
of  the  Loading  Rules  Committee  of  the  M.  C.  B.  Association, 
succeeding  A.  Kearney,  resigned,  and  J.  E.  Mehan,  assistant 
master  car  builder  of  the  Chicago,  Milwaukee  &  St.  Paul, 
has  been  appointed  a  member  of  this  committee,  increasing 
the  number  of  members  to  eight.  The  following  changes  in 
committees  have  been  made  to  fill  the  vacancies  caused  by 
the  resignation  of  C.  D.  Young,  who  has  entered  active  mili- 
tary service:  H.  E.  Smith,  of  the  division  of  operation,  in- 
spection and  tests  section,  has  been  appointed  a  member  of 
the  M.  C.  B.  Committee  on  Specifications  and  Tests  for  Ma- 
terial. B.  J.  Burns,  superintendent  of  rolling  stock  of  the 
Michigan  Central,  has  been  made  chairman  of  the  M.  C. 
B.  Committee  on  Brake  Shoe  and  Brake  Beam  Equipment, 
and  F.  Waring,  engineer  of  tests,  Pennsylvania  railroad,  has 
been  made  a  member  of  the  committee.  F.  Waring  has  been 
appointed  chairman  of  the  Committee  on  Specifications  and 
Tests  for  Materials  of  the  M.  M.  Association,  and  J.  C. 
Ramage,  superintendent  of  tests  on  the  Southern  Railway,  has 
been  made  a  member  of  the  committee.  A.  R.  Ayers,  super- 
intendent of  motive  power,  New  York,  Chicago  &  St.  Louis, 
has  been  made  a  member  of  the  Committee  on  Specifications 
and  Recommended  Practice  of  the  M.  M.  Association. 


Pershing  Car  and  Locomotive  Orders  Held  Up 

A  despatch  from  Tcxirs,  France,  the  headquarters  of  the 
Railway  Service  Expeditionary  Forces,  announces  that  43 
construction  projects,  including  a  deepwater  dock  for  20 
ships,  terminals,  warehouse  and  railroads  have  been  can- 
celled, and  orders  for  2,000  loccmiotives,  61,000  freight  cars 
and  hundreds  of  cranes,  tugs,  barges  and  derricks  have  been 
recalled,  while  orders  for  cars  and  locomotives  are  recalled 
as  far  as  the  Expeditionary  Forces  are  concerned.  Only  the 
recent  order  for  40,000  freight  cars  divided  between  17  car 
building  companies  in  the  United  States,  and  orders  for 
1,500  locomotives  placed  with  Baldwin  have  been  defi- 
nitely cancelled  as  yet,  as  it  is  hoped  some  arrangement  can 
be  made  for  the  disposition  of  the  remaining  outstanding  or- 
ders to  the  French  government  or  the  French  railways. 

The  locomotive  and  car  orders  for  the  forces  overseas  to- 
taled 2,510  and  70,000,  respectively.  In  the  case  of  the  loco- 
motives, 500  were  ordered  in  July  and  the  Baldwin  Locomo- 
tive Works  left  off  producing  United  States  standard  loco- 
motives to  work  on  "Pershing"  locomotives  exclusively.  The 
order  was  soon  supplemented  by  10  more  for  replacements 
and  then  by  500,  making  a  total  of  1,010,  of  which  s<Mne  750 
have  now  been  delivered.  The  1,500  which  are  cancelled 
were  covered  in  two  orders  placed  in  September.  Similarly 
as  to  the  cars,  two  orders  were  placed  in  July  for  10,000  and 
20,000,  respectively,  followed  by  40,000  more  in  September. 
The  latter  40,000  are  the  ones  mentioned  as  cancelled. 


Production  of  Locomotives 

The  standard  gage  steam  locomotive  industry  of  the  United 
States,  operating  under  the  direction  of  the  War  Industries 
Board,  increased  its  rate  of  production  approximately  100  per 
cent  in  the  months  of  August,  September  and  Octol^er,  ac- 
cording to  a  statement  authorized  by  B.  M.  Baruch,  chair- 
man of  the  War  Industries  Board.  During  the  last  week  of 
October  the  output  of  the  three  standard  gage  companies  was 
144  locomotives.  From  1910  up  to  August,  1918,  the  largest 
number  ever  turned  out  in  a  single  year  was  .S,776.  which 
would  represent  an  average  weekly  output  of  72.6  loccxno- 
tives.  The  statement  emphasizes  the  fact  that  this  increase 
in  production  has  been  accomplished  without  any  expenditure 
to  increase  plant  facilities  or  enlarge  the  existing  works,  but 
has  been  made  possible  by  a  redistribution  of  orders  and  con- 
centration by  each  of  the  plants  on  particular  types  of  loco- 
motives. What  the  statement  calls  the  "Pershing"  locomotive, 
built  on  standard  plans  designed  for  the  United  States 
militar\'  railways,  is  said  to  have  been  made  the  sole  type  of 
steam  locomotive  in  use  behind  the  American  lines  in  France 
and  also  to  have  been  adopted  by  the  British  and  French 
governments  as  the  standard  type  for  their  armies  on  the 
western  front. 

Normally  the  output  of  the  Baldwin  works  has  not  ex- 
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ceeded  60  locomotives  a  week.  During  the  week  referred  to  it 
turned  out  87  steam  locomotives,  seven  gasoline  locomotives 
and  three  electric  locomotives,  besides  making  general  repairs 
on  10  steam  locomotives.  The  American  Locomotive  Com- 
pany has  also  accomplished  excellent  results,  for  while  the 
number  of  locomotives  is  not  so  great  the  tormage  is  pro- 
portionately as  large.  It  is  stated  that  the  government  is 
spending  this  year  in  the  construction  of  locomotives  for  use 
in  France  and  on  the  railroads  in  this  country  approximately 
$200,000,000. 
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PERSONAL    MENTid 


MEETINGS  AND  CONVENTIONS 

Chicago  Car  Foremen's  Association. — At  the  annual  meet- 
ing of  the  Car  Foremen's  Association  of  Chicago,  held  at  the 
Morrison  Hotel,  Chicago,  on  November  11,  the  following  of- 
ficers were  elected  for  the  ensuing  year:  President,  E.  C. 
Chenoweth,  mechanical  engineer,  Chicago,  Rock  Island  & 
Pacific;  first  vice-president,  M.  F.  Covert,  Standard  Car  Con- 
struction Company;  second  vice-president,  James  Reed,  as- 
sistant master  car  builder,  New  York  Central;  treasurer,  F. 
C.  Schultz,  chief  interchange  inspector;  secretary,  Aaron 
Kline,  841  Lawlor  avenue,  Chicago. 

Locomotive  and  Car  Foremen  Organize. — An  organ- 
ization which  promises  to  be  one  of  international  scope 
was  started  in  Chicago,  111.,  on  November  13.  J.  A. 
O'Neill,  St.  Louis,  Mo.,  president  of  the  International  As- 
sociation of  Railway  Supervising  Foremen,  was  present  and 
addressed  the  meeting.  Mr.  O'Neill  is  a  mechanical  engineer 
and  had  no  difficulty  in  convincing  the  men  in  these  two 
mechanical  departments  of  the  practicability  of  such  an 
organization.  A  local  lodge  with  a  membership  of  200  was 
then  organized,  and  the  officers  elected.  George  Warlick, 
master  painter,  Chicago,  Rock  Island  &  Pacific,  was  elected 
president;  Dan  Hayes,  foreman  in  the  locomotive  department, 
vice-president,  and  John  Ebler,  electrical  engineer,  secretary 
and  treasurer.  Meetings  will  be  held  monthly  and  the  in- 
dications point  to  a  large  growth,  as  it  is  known  that  the 
foremen  on  all  other  lines  are  quite  favorable  to  this  move- 
ment. The  object  of  the  association  is  the  promotion  of 
harmonv  and  good  fellowship,  and  loyalty  to  their  trust. 

The  follpifing  list  gives  names  of  secretaries,   dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

AiK  Brake  Association.— F.   M.   Nellis.   Room   3014,   165    Broadway,  New 

York    City. 
American     Railroad     Master    Tinners'.    Coppersmiths'   and    Pipefitters' 

Association.— O.  E.  Schlink.  485  W.  Fifth  St.,  Peru.  Ind. 
American    Railway   Master   Mechanics'   Association. — V.  R.   Hawthorne, 

746  Transportation  Bldg.,  Chicago. 
American     Railway   Tool   Foremen's   Association. — R.    D.    Fletcher,    Belt 

Railway,  Chicago. 
American    Society   for   Testivo   Materials. — C.   L.    Warwick,    University 

of   Pennsylvania,   Philadelphia,    Pa. 

American    Society    of   Mechanical    Engineers. — Calvin   W.    Rice.    29   W. 

Thirty-ninth   St.,   New  York. 
Association  of  Railway   Eiectrical  Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 

Car  Foremen's  Association  of  Chicago.— Aaron  Kline,  841  Lawlor  Ave.. 
Chicago.  Meetings  second  Monday  in  month,  except  June,  July  and 
August,   Hotel   Morrison.   Chicago. 

Chief  TNTERCHAvnE  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  R.  McMunn.  New  York  Central.  Albany,  N.  Y. 

International  Railpoad  Master  Blacksmiths'  Association. — A;  L.  Wool- 
worth,  C.   H.   &   D.,   Lima,   Ohio. 

Internationai  Railway  Fuel  Association. — J.  G.  Crawford,  542  W.  Jack- 
son Blvd.,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061   W.  Wabasha  Ave..  Winona,   Minn. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York. 

Master  Car  Builders'  Association. — V.  R.  Hawthorne,  746  Transportation 
Bldg.,    Chicago. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. 
—A.  P.  Dane,  B.  &  M.,  Reading,  Mass. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane  Bldg.,  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in 
month.   Statler  Hotel.   Buffalo,  N.  Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland.  Ohio. 


GENERAL 

Ernest  R.  Breaker,  chief  engineer  of  the  San  Antonio, 
Uvalde  &  Gulf,  has  been  appointed  assistant  mechanical  su- 
perintendent with  headquarters  at  North  Pleasanton,  Tex. 
He  was  born  at  Fayette,  Mo.,  on  July  5,  1886,  and  was  edu- 
cated at  Washington  University.  He  began  railway  work  in 
April,  1909,  as  assistant  engineer  of  construction  on  the  San 
Antonio,  Uvalde  &  Gulf,  in  charge  of  bridge  work.  In  1911 
he  was  made  chief  engineer  in  charge  of  construction  and 
maintenance,  and  in  1915  he  was  appointed  also  mechanical 
engineer.  He  was  given  complete  charge  of  the  mechanical 
and  maintenance  departments  in  January'  last,  and  when  the 
road  was  placed  under  federal  control  he  was  appointed  as- 
sistant mechanical  superintendent  in  charge  of  motive  power 
and  car  departments,  the  maintenance  of  way  department 
and  valuation. 

R.  W.  Burnett,  shop  superintendent  of  the  Missouri, 
Kansas  &  Texas  Railway  of  Texas,  at  Denison,  Tex.,  has 
l>een  appointed  mechanical  superintendent  of  the  Missouri, 
Kansas  &  Texas  and  the  other  roads  under  the  jurisdiction 
of  J.  S.  Pyeatt  as  federal  manager.  His  headquarters  are  at 
Denison. 

Edwin  G.  Chenoweth,  mechanical  engineer  in  charge 
of  car  design  on  the  Rock  Island  Lines,  with  office  at  Chi- 
cago, has  been  appointed  mechanical  engineer  in  charge  of 

both  locomotive  and 
car  design.  Mr.  Chen- 
oweth was  born  on 
December  18,  1873,  at 
Union  City,  Ind.  He 
graduated  from  Purdue 
University  in  1895, 
and  entered  railway 
service  as  a  special 
apprentice  with  the 
Erie,  at  Huntington, 
Ind.  After  completing 
his  apprenticeship  he 
was  employed  as  ma- 
chinist for  five  years. 
During  this  time  he 
took  a  post-graduate 
course  at  Purdue  Uni- 
versity and  subsequent- 
ly was  air  brake  in- 
structor and  foreman  of 
the  air  brake  department  of  the  Erie  at  Huntington.  In  1901 
he  went  to  the  Pennsylvania  as  a  draftsman  at  Altoona,  Pa., 
and  later  was  employed  in  a  similar  capacity  on  the  Pere 
Marquette,  the  Lake  Shore  &  Michigan  Southern,  and  the 
Philadelphia  &  Reading.  He  returned  to  the  Erie  in  1906 
as  mechanical  engineer,  with  headquarters  at  Meadville,  Pa., 
and  in  July,  1912,  he  became  connected  with  the  Rock  Island 
Lines  as  assistant  superintendent  of  the  car  department.  One 
year  later  Mr.  Chenoweth  was  promoted  to  mechanical  en- 
gineer, in  charge  of  car  design,  which  position  he  held  until 
he  was  recently  given  charge  also  of  locomotive  design. 

J.  T.  Carroll,  mechanical  assistant  to  Charles  H.  Mark- 
ham,  regional  director  of  the  Allegheny  region.  United  States 
Railroad  Administration,  has  been  appointed  general  super- 
intendent maintenance  of  equipment  of  the  Baltimore  &  Ohio 
Eastern  lines,  the  Coal  &  Coke,  the  Wheeling  Terminal,  the 
Western  Maryland,  the  Cumberland  Valley  and  the  Cum- 
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berland  &  Pennsylvania,  with  headquarters  at  Baltimore, 
Md.,  succeeding  F.  H.  Clark,  resigned. 

H.  B.  Gamer  has  been  appointed  acting  electrical  en- 
gineer of  the  Union  Pacific,  with  headquarters  at  Omaha, 
Neb.,  in  place  of  G.  C.  Wilson,  resigned. 

N.  B.  Emley  has  been  appointed  fuel  supervisor  of  power 
plants  and  shops  of  the  Erie,  with  headquarters  at  Mead- 
ville,  Pa.,  and  will  supervise  the  handling  and  economical 
use  of  fuel  at  all  power  plants  and  shops  on  the  system,  re- 
porting to  A.  G.  Trumbull,  assistant  to  the  general  mechanical 
superintendent. 

J.  O.  Enockson,  master  mechanic  of  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  at  Sioux  City,  Iowa,  has  been 
appointed  superintendent  of  motive  power  and  machinery 
with  headquarters  at  St.  Paul,  Minn. 

B.  J.  Farr,  whose  appointment  as  superintendent  of  the 
motive  power  and  car  department  of  the  Grand  Trunk  West- 
ern Lines,  with  headquarters  at  Detroit,  Mich.,  was  an- 
nounced in  the  November  Railway  Mechanical  Engineer, 
was  born  at  Ellenburg,  N.  Y.,  on  September  8,  1876.  He 
began  railway  work  in  1893,  as  a  machinist  apprentice  for  the 
Central  Vermont  at  St.  Albans,  Vt.,  and  after  completing  an 
apprenticeship  of  five  years  he  was  made  erecting  shop  fore- 
man, being  advanced  to  general  foreman  in  1900.  In  1905  he 
went  to  the  Delaware  &  Hudson  as  general  foreman  of  the 
motive  power  and  car  department  at  Schenectady,  N.  Y.,  and 
the  following  year  he  became  master  mechanic  for  the  United 
Fruit  Company's  lines  at  Port  Limon,  Costa  Rica.  From 
1908  to  1914  he  was  employed  in  the  engineering  depart- 
ment of  the  Isthmian  Canal  Commission  at  Gatun  and 
Cristobal.  He  then  became  connected  with  the  Grand 
Trunk  as  general  foreman  on  the  western  lines,  at  Battle 
Creek,  Mich.,  and  in  1916  was  promoted  to  master  mechanic 
at  that  point,  which  position  he  held  until  he  received  his  re- 
cent appointment.  He  will  also  have  jurisdiction  over  the 
Detroit  &  Toledo  Shore  Line. 

George  S.  Goodwix,  mechanical  engineer  of  the  Rock 
Island    Lines,    has    been    appointed    corporate    engineer    of 
equipment  of  the  Chicago,  Rock  Island  &  Pacific,  with  head- 
quarters    at     Chicago, 
§  having  jurisdiction  over 

matters  "  relating  to 
the  maintenance  of 
equipment  department 
involving  the  corpora- 
tion's interests.  Mr. 
Goodwin  was  bom  at 
Corinth,  Me.,  on  No- 
vember 29,  1876,  and 
was  graduated  from 
Cornell  University  in 
'  1899,   with   the   degree 

of  mechanical  engineer. 
While  attending  college 
he  spent  his  vacations 
in  railway  shop  work 
and  specialized  in  rail- 
way engineering  during 
the  last  year.  He  en- 
tered the  service  of  the 
Chicago,  Milwaukee  &  St.  Paul  in  June,  1899,  as  a  special 
apprentice  at  West  Milwaukee,  Wis.,  and  subsequently  was 
employed  on  special  test  work,  etc.,  during  which  time  he 
had  charge  of  the  company's  dynamometer  car  on  other 
roads  as  well  as  the  Chicago,  Milwaukee  &  St.  Paul.  In 
May,  1904,  he  entered  the  mechanical  engineer's  office  of 
the  Great  Northern  at  St.  Paul,  Minn.,  where  he  was  en- 
gaged in  work  connected  with  the  standardization  of  locomo- 
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tive  and  car  details  and  also  the  design  of  new  equipment. 
Mr.  Goodwin  went  to  the  Chicago,  Rock  Island  &  Pacific  in 
January,  1906,  as  chief  draftsman  at  Chicago,  and  in  May, 
1910,  he  was  promoted  to  assistant  mechanical  engineer  at 
Silvis,  111.  He  was  appointed  mechanical  engineer  of  the 
Rock  Island  Lines,  in  charge  of  locomotive  design,  with  head- 
quarters at  Chicago,  in  June,  1913,  which  position  he  held  at 
the  time  he  was  recently  made  corporate  engineer. 

F.  H.  Clark,  general  superintendent  maintenance  of 
equipment  of  the  Baltimore  &  Ohio,  with  office  at  Baltimore, 
Md.,  has  resigned. 

E.  L.  Grimm,  mechanical  valuation  engineer,  has  been 
appointed  mechanical  engineer  of  the  Northern  Pacific,  with 
headquarters  at  St.  Paul,  Minn.,  succeeding  W.  J.  Bohan, 
promoted. 

Harry  C.  Oviatt,  heretofore  superintendent  at  Danbury, 
Conn.,  has  been  appointed  superintendent  of  motive  power 
of  the  New  York,  New  Haven  &  Hartford,  the  Central  New 

England,  the  New  York 
Connecting,  the  Wood 
River  Branch,  the 
Union  Freight  Rail- 
road and  the  Narragan- 
sett  Pier  Railroad,  with 
headquarters  at  New 
Haven,  Conn.  Mr. 
Oviatt  was  bom  in 
Milford,  Conn.,  on  De- 
cember 5,  1871,  and 
received  his  education 
in  the  grammar  schools. 
His  entire  railroad  ca- 
reer has  been  with  the 
New  York.  New  Haven 
&  Hartford,  he  having 
entered  its  employ  as  a 
fireman  in  May,  1889, 
later  being  made  an 
engineman.  In  1900 
he  was  transferred  to  the  mechanical  department  as  an  air 
brake  inspector.  Three  years  later  he  was  appointed  fore- 
man of  engines  and  in  August,  1904,  was  promoted  to  master 
mechanic.  He  subsequently  served  as  general  insp)ector  of 
the  mechanical  department  and  in  May,  1913,  was  ap- 
pointed assistant  mechanical  superintendent.  The  following 
September  he  was  appointed  superintendent  of  the  Old 
Colony  division  and  in  November,  1914,  was  se- 
lected to  organize  and  supervise  the  bureau  of  fuel 
economy  on  the  same  road,  with  the  title  of  as- 
sistant mechanical  superintendent.  He  subsequently  served 
as  superintendent,  first  of  the  Shore  Line  division  and 
later  of  the  New  Haven  division,  until  May,  1917,  when  he 
was  appointed  general  superintendent  of  the  lines  west.  FrcMn 
September,  1917,  to  May,  1918,  he  was  temporarily  in  the 
employ  of  the  International  Shipbuilding  Corporation,  en- 
gaged in  government  work  at  Hog  Island,  as  transportation 
manager,  and  from  May,  1918,  until  his  recent  appointment, 
he  was  transportation  superintendent  of  the  New  Haven. 

J.  E.  Inglixg,  road  foreman  of  engines  of  the  Erie  Rail- 
road, with  headquarters  at  Jersey  City,  N.  J.,  has  been  ap- 
pointed inspector  of  locomotive  service,  lines  east  of  Sala- 
manca, N.  Y..  with  headquarters  at  50  Church  street,  New 
York,  succeeding  V.  C.  Randolph,  furloughed. 

M.  S.  Montgomery  has  been  appointed  fuel  supervisor  of 
the  Northern  Pacific,  with  headquarters  at  St.  Paul,  Minn. 

G.  E.  Murray,  chief  electrician  of  the  Chicago  &  North 
Westem,    with    headquarters    at    Chicago,    has    resigned    to 
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become  electrical  and  mechanical  engineer  of  the  Grand 
Trunk  Western  Lines,  with  headquarters  at  Battle  Creek, 
Mich. 

J.  E.  O'Brien,  mechanical  superintendent  of  the  Missouri 
Pacific,  with  headquarters  at  St.  Louis,  Mo.,  has  had  his 
jurisdiction  extended  over  the  Memphis,  Dallas  &  Gulf. 

J.  E.  O'Hearne  has  resigned  as  superintendent  of  mo- 
tive power  of  the  Chicago  &  Alton. 

Irving  A.  Peters,  foreman  of  the  electrical  department  of 
the  Chicago  &  North  Western  at  the  Chicago  shops,  has  been 
appointed  to  succeed  J.  E.  Murray  as  chief  electrician  of  the 
entire  system  under  the  jurisdiction  of  the  mechanical  de- 
partment. 

J.AMES  Powell,  chief  draftsman  of  the  motive  power  de- 
partment of  the  Grand  Trunk,  has  resigned  under  the  super- 
annuation i)lan,  after  .>6  years  of  service,  and  has  accepted 
a  position  as  instructor  of  mechanical  drawing  at  the  Tech- 
nical School,  Montreal,  Que.,  for  the  vocational  training  of 
returned  soldiers,  under  the  Canadian  Government  Civil 
Service  Hospital  Commission.  Mr.  Powell  is  also  secretary 
of  the  Canadian  Railway  Club.  He  was  succeeded  as  chief 
draftsman  of  the  motive  power  department  of  the  Grand 
Trunk  by  W.  A.  Booth,  his  former  assistant. 

G.  C.  Wilson,  electrical  engineer  of  the  Union  Pacific, 
with  headquarters  at  Omaha,  Neb.,  has  been  appointed  elec- 
trical engineer  of  the  Central  of  Georgia,  with  headquarters  at 
Savannah,  Ga. 

C.  D.  Young,  superintendent  of  motive  power  of  the 
Pennsylvania  Railroad,  with  office  at  Wilmington,  Del.,  has 
been  commissioned  a  lieutenant-colonel  in  the  Transportation 
Corps,  Engineers. 

MASTER    MECHANICS    AND    ROAD    FOREMEN 
OF    ENGINES 

R.  E.  Bell,  division  master  mechanic  of  the  Gulf,  Colo- 
rado &  Santa  Fe  at  Galveston,  Tex.,  has  been  appointed 
joint  master  mechanic  of  the  Galveston  Terminal  Association. 

W.  C.  Burel  has  been  appointed  master  mechanic  of  the 
Pittsburgh  division  of  the  Baltimore  &  Ohio,  Eastern  Lines, 
with  headquarters  at  Glenwood,  Pa.,  succeeding  A.  H. 
Hodges,  transferred. 

M.  A.  Carney,  road  foreman  of  engines  of  the  Baltimore 
&  Ohio  at  Keyser,  W.  Va.,  has  been  appointed  trainmaster, 
with  office  at  the  same  point. 

L.  C.  Clamblitt,  assistant  road  foreman  of  engines  of  the 
Baltimore  &  Ohio,  Eastern  Lines,  with  office  at  Cumberland, 
Md.,  has  been  appointed  road  foreman  of  engines  with  head- 
quarters at  Keyser,  W.  Va. 

T.  E.  Cullen  has  been  appointed  assistant  master  me- 
chanic of  the  Erie  at  Briar  Hill,  Youngstown,  Ohio,  succeed- 
ing R.  R.  Munn,  resigned. 

Charles  Emerson  has  been  appointed  master  mechanic 
of  the  Fargo  division  of  the  Northern  Pacific,  with  office  at 
Dil worth,  Minn.,  in  place  of  R.  P.  Blake,  transferred. 

O.  A.  Garber,  master  mechanic  of  the  Illinois  Central 
at  East  St.  Louis,  111.,  has  been  transferred  to  Waterloo,  Iowa, 
as  master  mechanic  of  the  Minnesota  and  Iowa  divisions,  suc- 
ceeding Norman  Bell,  resigned  to  enter  military  service. 

A.  H.  Hodges,  master  mechanic  of  the  Baltimore  &  Ohio, 
Eastern  Lines,  with  office  at  Glenwood,  Pittsburgh,  Pa.,  has 
been  appointed  master  mechanic  at  Keyser,  W.  Va. 

J.  F.  Kiaibell,  division  foreman  of  the  El  Paso  &  South- 
western at  Carrizozo,  N.  M.,  has  been  appointed  master 
mechanic  of  the  Western  division,  with  headquarters  at 
Douglas,  Ariz.,  in  place  of  F.  P.  Roesch,  resigned. 


J.  L.  Riley,  general  foreman  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  at  Sioux  City,  Iowa,  has  been  ap- 
pointed master  mechanic  at  Sioux  City,  succeeding  J,  O. 
Enockson. 

Maynard  Robinson,  division  master  mechanic  of  the 
Gulf,  Colorado  &  Santa  Fe  at  Temple,  Tex.,  has  had  his 
jurisdiction  extended  to  include  the  old  Galveston  division. 
The  Galveston  and  Southern  divisions  have  been  combined 
and  will  be  known  as  the  Southern  division. 

G.  J.  Wentz  has  been  appointed  master  mechanic  of  the 
Montana,  Wyoming  &  Southern,  with  office  at  Belfry,  Mont., 
succeeding  H.  R.  French,  resigned. 

Arthur  Williamson,  road  foreman  of  engines  on  the 
Western  Maryland,  with  office  at  Hagerstown,  Md.,  has  been 
appointed  superintendent  of  the  Elkins  division  of  the  West- 
em  Maryland,  the  Cumberland  Valley,  and  the  Cumberland 
&  Pennsylvania  Railroad,  with  headquarters  at  Cumberland, 
Md.,  succeeding  J.  F.  Chisholm,  deceased. 

CAR  DEPARTMENT 

E.  N.  Fackler,  formerly  car  inspector  of  the  Philadelphia 
&  Reading,  has  been  appointed  assistant  chief  car  inspector 
at  Reading,  Pa. 

Charles  E.  Peiffer,  general  car  supervisor  of  the  Buf- 
falo, Rochester  &  Pittsburgh,  at  Du  Bois,  Pa.,  is  now 
master  car  builder,  with  headquarters  at  the  same  place. 

W.  J.  Robider,  master  car  builder  of  the  Central  of  Georgia, 
with  oftice  at  Savannah,  Ga.,  has  been  appointed  general 
master  car  builder  of  the  Canadian  Pacific,  with  headquarters 
at  Montreal,  Que.,  succeeding  C.  W.  VanBuren,  deceased. 
Mr.  Robider  was  born  on  February'  15,  1869,  at  Savannah, 
Ga.,  and  entered  the  service  of  the  Central  of  Georgia  as 
an  apprentice  in  the  car  department  in  October,  1884.  He 
subsequently  served  as  foreman  in  the  passenger  shop  and 
then  as  general  foreman  of  the  car  department.  In  October, 
1905,  he  was  promoted  to  master  car  builder  and  since  the 
government  took  control  of  the  railroads  in  the  United  States, 
he  has  served  as  an  alternate  member  of  the  Committee  of 
Standards  and  Inspection.  His  appointment  as  general 
master  car  builder  of  the  Canadian  Pacific  became  effective 
on  October  IS. 

Irvin  Zuber,  formerly  a  car  inspector  of  the  Philadelphia 
&  Reading,  has  been  appointed  foreman  car  inspector,  at 
Reading,  Pa. 

SHOP  AND  ENGINEHOUSE 

William  S.  Addington  has  been  appointed  night  round- 
house foreman  of  the  Chicago,  Rock  Island  &  Pacific  at 
Haileyville,  Okla.,  succeeding  William  La  Rue. 

A.  J.  Lewis,  general  foreman  of  the  Missouri,  Kansas  & 
Texas  of  Texas,  has  been  appointed  shop  superintendent  at 
Denison,  Tex. 

G.  E.  Lund  has  been  appointed  general  foreman  of  the 
Erie  Railroad  at  Hammond,  Ind.,  succeeding  C.  Roth,  trans- 
ferred. 

C.  B.  Smith  has  been  appointed  general  foreman  of  the 
locomotive  department  on  the  Philadelphia  division  of  the 
Baltimore  &  Ohio,  with  office  at  Philadelphia,  Pa. 

Henry  E.  Wienke  has  been  appointed  machine  foreman 
at  the  Huntington,  Ind.,  shops  of  the  Erie,  succeeding 
Charles  Clabaugh,  transferred. 

PURCHASING  AND  STOREKEEPING 

R.  L.  Irwin,  purchasing  agent  of  the  Texas  &  Pacific,  the 
St.  Louis  Southwestern  of  Texas,  and  other  lines  under  the 
authority  of  Federal  Manager  J.  L.  Lancaster,  with  office  at 
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Dallas,  Tex.,  has  had  his  jurisdiction  extended  to  include 
the  Dallas  Terminal  Railroad  &  Union  Depot. 

J.  L.  Bennett,  purchasing  agent  of  the  Central  of  Georgia, 
has  been  appointed  purchasing  agent  also  of  the  Wrights- 
ville  &  Tennille,  the  Louisville  &  Wadley,  the  Sylvania 
Central,  and  the  Wadley  Southern,  with  headquarters  at 
Savannah,  Ga. 

F.  A.  BusHNELL,  purchasing  agent  of  the  Great  Northern 
with  headquarters  at  St.  Paul,  Minn.,  and  also  a  member  of 
the  Northwestern  Regional  Purchasing  Committee,  has  Had 
his  jurisdiction  extended  over  the  Farmers  Grain  &  Ship- 
ping Railroad,  with  headquarters  at  St.  Paul. 

Charles  A.  How,  purchasing  agent  of  the  Missouri 
Pacific,  the  St.  Louis  Southwestern  and  the  Louisiana  & 
Arkansas,  with  headquarters  at  St.  Louis,  Mo.,  has  had  his 
jurisdiction  extended  over  the  Memphis,  Dallas  &  Gulf,  with 
the  same  headquarters. 

N.  P.  Randolph,  purchasing  agent  of  the  Southern  Pa- 
cific Terminal  Company  and  the  Galveston  Wharf  Company, 
with  headquarters  at  New  Orleans,  La.,  will  also  have  au- 
thority over  all  Galveston  terminals. 

L  Seddon,  purchasing  agent  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha,  with  headquarters  at  St.  Paul,  Minn.,, 
has  been  appointed  also  purchasing  agent  of  the  St.  Paul 
Union  Depot,  the  Minneapolis  Eastern  and  the  Minnesota 
Transfer,  with  the  same  headquarters. 

COMMISSION  APPOINTMENT 

S.  A.  Chamberlain,  senior  inspector  of  motive  power  of 
the  Interstate  Commerce  Commission  at  Chicago,  has  l)een 
promoted  to  succeed  John  R.  Thompson  as  senior  mechanical 
engineer  in  the  central  district  of  the  Bureau  of  Valuation, 
Chicago. 

John  A.  Shirley,  who  has  l)een  district  inspector  of 
locomotive  boilers  for  the  Interstate  Commerce  Commission 
at  San  Antonio,  Tex.,  since  1911,  has 'been  nominated  by 
the  President  for  appointment  as  assistant  chief  inspector, 
succeeding  Garland  P.  Robinson,  resigned. 

John  R.  Thompson,  senior  mechanical  engineer  for  the 
Interstate  Commerce  Commission,  in  the  central  district  of 
the  Bureau  of  Valuation,  Chicago,  in  charge  of  mechanical 
and  electrical  l)ranches,  has  resigned  to  take  a  commission  as 
captain  in  the  engineer  corps  of  the  army. 


OBITUARY 

John  McManamy,  general  supervisor  of  equipment  of  the 
mechanical  department  of  the  Railroad  Administration,  and 
a  brother  of  Frank  McManamy,  assistant  director.  Division 
of  Operation,  died  suddenly  at  his  home  at  Grand  Rapids, 
Mich.,  on  November  13,  of  pneumonia. 

F.  W.  Taylor,  mechanical  superintendent  of  the  Missouri, 
Kansas  &  Texas  of  Texas,  and  the  other  lines  under  the 
jurisdiction  of  J.  S.  Pyeatt  as  federal  manager,  died  on  No- 
vember 14,  at  the  age  of  43.  Mr.  Taylor  began  his  railroad 
career  as  a  call  boy  with  the  Illinois  Central  at  Water  Valley, 
Miss.,  in  1892,  and  remained  with  that  road  in  various  ca- 
pacities until  December  31,  1914,  at  which  time  he  was 
acting  as  master  mechanic  at  Mattoon,  111.  From  Januar}' 
1,  1915,  to  January  1,  1917,  he  was  superintendent  of  motive 
power  of  the  International  &  Great  Northern.  On  the  latter 
date  he  was  appointed  superintendent  of  motive  power  of  the 
Missouri,  Kansas  &  Texas  System  and  early  in  1918  was 
made  general  manager  of  the  Missouri,  Kansas  &  Texas. 
He  held  this  position  until  the  government  took  over  the 
railroads,  when  he  was  appointed  mechanical  suj>erintendent 
of  the  lines  controlled  by  Mr.  Pyeatt  and  he  served  in  this 
capacity  imtil  the  time  of  his  death. 


The  Grip  Nut  Company,  Railway  E.xchange  building, 
Chicago,  announces  its  removal  to  943  Peoples  Gas  building. 

William  T.  Van  Dom,  president  of  the  Van  Dom  Auto- 
matic Coupler  Company,  Chicago,  died  at  his  home  in  that 
city  November  29. 

William  Casey,  formerly  manager  of  the  Canadian  Loco- 
motive Company,  Ltd.,  Kingston,  Ont.,  has  been  appointed 
to  the  position  of  general  manager. 

J.  D.  Apgar,  formerly  with  Vandyck  Churchill  Company, 
in  New  York  territor}',  is  no*v  associated  with  the  Machine 
Tool  Engineering  Company,  New  York  City. 

Leonard  C.  McChesney,  advertising  manager  for  the 
Thomas  A.  Edison  industries  for  16  years,  died  of  heart 
disease  November  10,  at  his  home  in  Orange,  N.  J. 

L.  C.  Sprague,  district  manager  of  sales  of  the  Chicago 
Pneumatic  Tool  Company,  at  New  York,  has  been  appointed 
assistant  secretary  with  headquarters  at  52  Vanderbilt  avenue 
in  that  city. 

Francis  Jordan,  sales  engineer  for  the  George  Cutter  Com- 
pany, of  South  Bend,  Ind.  with  headquarters  at  Chicago,  has 
resigned  to  go  with  the  Wilson  Welder  &  Metals  Company 
at  New  York. 

The  Washington  (D.  C.)  offices  of  the  Austin  Company 
have  been  moved  to  1406  G  street,  N.  W.  C.  F.  Chard, 
formerly  of  the  Philadelphia  office  of  this  company,  will  be 
in  charge  of  this  office. 

E.  C.  Carroll,  sales  representative  of  the  National  Carl)on 
Company,  with  headquarters  at  Chicago,  has  resigned  to 
enter  the  production  department  of  the  Globe  Seamless  Steel 
Tubes  Company  at  Milwaukee,  Wis.,  effective  November  1. 

Major  E.  Tyden,  vice-president  of  the  International  Seal 
&:  Lock  Company,  Chicago,  has  been  promoted  to  lieutenant- 
colonel  in  the  Division  of  Ordnance.  Colonel  Tyden  is 
located  at  Rock  Island.  111.,  as  production  manager  of  the 
Rock  Island  arsenal. 

The  Walter  A.  Zelnicker  Supply  Company,  St.  Louis,  Mo., 
announces  the  appointment  of  Joseph  Meyerson  as  secretary 
to  the  president.  Mr.  Meyerson  was  associated  for  10  years 
with  the  Southwestern  Tariff  Bureau,  latterly  as  secretary 
to  F.  A.  Leland. 

The  Q  and  C  Company  of  Canada,  Limited,  has  been  in- 
corporated with  Charles  F.  Quincy,  president,  and  Frank  F, 
Kister,  secretary  and  treasurer.  This  company  will  manufac- 
ture and  sell  in  Canada  railway  devices  controlled  by  the 
Q  and  C  Company. 

The  Hall-Scott  Motor  Company  will  build  an  addition  to 
its  machine  shop  at  Berkeley,  Cal.,  which  will  be  of  concrete 
construction  and  will  cost  about  $40,000.  Upon  the  comple- 
tion of  this  building  the  company  will  have  a  total  area  of 
31,250  sq.  ft.  for  shop  use. 

H.  D.  Megary,  assistant  to  the  president  of  the  Chicago 
Pneumatic  Tool  Company,  with  headquarters  at  Chicago, 
has  been  elected  secretar\-,  with  the  same  headquarters,  suc- 
ceeding W.  B.  Seelig,  resigned.  Mr.  Megary  will  continue 
to  act  as  assistant  to  the  president. 

J.  Weinland,  district  manager  of  the  Libert}'  Steel  Prod- 
ucts Company  at  Chicago,  has  been  appointed  assistant  to  the 
president  of  that  company  and  the  Davis  Brake  Beam  Can- 
pany,  with  headquarters  at  New  York.     S.  W.  Midgley,  in 
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charge  of  the  railroad  department  of  the  Liberty  Steel  Prod- 
ucts Company,  with  office  at  Chicago,  succeeded  Mr.  Wein- 
land  as  district  manager. 

In  order  to  have  a  name  more  descriptive  of  the  products 
it  manufactures,  the  Cleveland  Galvanizing  Works  Company, 
with  general  offices  and  plant  at  Cleveland,  Ohio,  will  be 
known  in  the  future  as  the  Chain  Products  Company.  The 
company,  under  its  old  name,  has  been  in  business  since  1886. 

C.  B.  Matthai,  an  attorney  for  the  Union  Pacific  corporate 
organization,  has  been  elected  secretary  of  the  McKeen 
Motor  Car  Company,  of  Omaha,  Neb.  He  succeeds  C.  W.  Y. 
Loucks,  who  resigned  recently  as  secretary  and  sales  man- 
ager to  enter  the  officers'  training  camp  at  Plattsburg,  N.  Y. 

At  a  special  meeting  of  the  board  of  directors  of  the  Inde- 
pendent Pneumatic  Tool  Company  held  in  Chicago,  October 
30,  Roger  C.  Sullivan  was  appointed  a  director  and  elected 
chairman  of  the  board  and  a  member  of  the  executive  com- 
mittee, to  fill  vacancies  caused  by  the  death  of  the  lata 
John  P.  Hopkins. 

At  a  meeting  of  the  board  of  directors  of  Fairbanks,  Morse 
&  Co.,  at  Chicago,  November  13,  R.  H.  Morse  was  elected 
vice-president  in  general  charge  of  purchasing  and  traffic, 
and  will  also  continue  as  a  director;  C.  W.  Pank,  general 
director  of  sales,  was  elected  vice-president  in  charge  of 
sales  of  all  factory  products;  W^  S.  Hovey,  general  manager 
of  the  plant  in  Beloit,  Wis.,  was  elected  vice-president  in 
charge  of  general  manufacturing  at  all  factories;  \\.  E. 
Miller,  first  vice-president,  was  elected  vice-president  and 
treasurer,  and  F.  M.  Boughey,  retired  as  treasurer  to  become 
secretary  and  controller;  all  with  headquarters  at  Chicago. 

Charles  G.  Du  Bois  has  been  elected  vice-president  of  the 
Western  Electric  Company,  Inc.  Mr.  Du  Bois  entered  the 
employ  of  the  company  in  1891  at  its  New  York  office,  and 
occupied  successively  the  positions  of  chief  clerk,  secretary 
and  supervisor  of  branch  houses.  In  1907  he  became  comp- 
troller of  the  American  Telephone  &  Telegraph  Company 
and  in  this  capacity  inaugurated  and  supervised  a  compre- 
hensive system  of  accounting  for  the  Bell  telephone  system. 
During  the  winter  of  1917-1918,  Mr.  Du  Bois  was  in  Wash- 
ington as  comptroller  of  the  American  Red  Cross,  which  po- 
sition he  still  retains.  Mr.  Du  Bois  is  48  years  of  age  and 
graduated  from  Dartmouth  College  in  1891.  He  is  a  director 
of  the  Western  Electric  Company,  Inc.,  and  other  corpora- 
tions. 

Latin-American  Demand  for  American  Steel 

Latin-American  concerns  wishing  to  specify  American 
structural  steel  for  building  and  railway  purposes  can  now  do 
so  without  difficulty  by  referring  to  pamphlets  in  Spanish 
and  English,  just  issued  by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce,  Department  of  Commerce.  These  pam- 
phlets are  intended  to  facilitate  sales  of  such  materials  in 
Latin  countries,  and  are  published  in  response  to  numerous 
requests  from  those  countries. 

The  five  pamphlets  announced  are,  "Standard  Specifica- 
tions for  Structural  Steel  for  Buildings,"  Industrial  Stand- 
ards No.  8;  "Standard  Specifications  for  Structural  Steel 
for  Locomotives,"  Industrial  Standards  No.  9;  "Standard 
Specifications  for  Carbon  Steel  Bars  for  Railway  Springs," 
Industrial  Standards  No.  10;  "Standard  Specifications  for 
Quenched  and  Tempered  Carbon-Steel  Axles,  Shafts,  and 
Other  Forgings  for  Locomotives  and  Cars,"  Industrial  Stand- 
ards No.  12;  and  "Standard  Specifications  for  Carbon  Steel 
Forgings  for  Locomotives,"  Industrial  Standards  No.  13. 
These  can  be  purchased  at  five  cents  a  copy  from  the  Super- 
intendent of  Documents,  Government  Printing  Office,  Wash- 
ington, D.  C,  or  from  any  of  the  district  or  co-operative 
offices  of  the  Bureau  of  Foreign  and  Domestic  Commerce. 
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Flange  Oilers. — The  Detroit  Lubricator  Company, 
Detroit,  Mich.,  has  issued  catalogue  F-6,  illustrating  and 
describing  the  Detroit  automatic  flange  oiler. 

Locomotive  Lubricators. — The  Detroit  Lubricator  Com- 
pany, Detroit,  Mich.,  has  published  a  62-page  catalogue 
covering  the  Detroit  Bullseye  locomotive  lubricators  and  other 
locomotive  specialties  manufactured   by  this  company. 

Gun  Iron. — Why  Railroads  Use  Hunt-Spiller  Gun  Iron, 
is  the  title  of  an  eight-page  booklet  published  by  the  Hunt- 
Spiller  Manufacturing  Corporation,  South  Boston,  Mass.  It 
contains  a  brief  discussion  of  the  merits  of  gun  iron  which 
led  to  recognition  of  its  value  in  locomotive  construction  by 
the  railroads  several  years  ago. 

Portable  Cranes  and  Hoists. — The  complete  line  of 
portable  floor  cranes  and  hoists  manufactured  by  the  Canton 
Foundry  &  Machine  Company,  Canton,  Ohio,  is  listed  in  a 
34-page  catalogue  issued  by  that  company.  The  construction 
and  operation  of  the  cranes  is  described  in  detail  and  each 
type  is  illustrated  and  the  principal  dimensions  given. 

Heat  Insulation. — Nonpareil  high-pressure  blocks  and 
cement  for  heat  insulation  is  the  subject  of  a  20-page  cata- 
logue published  by  the  Armstrong*Cork  &  Insulation  Com- 
pany, Pittsburgh,  Pa.  This  material  is  used  for  insulating 
boilers,  ovens,  feedwater  heaters,  tanks,  etc.,  and  various 
installations  in  which  Nonpareil  blocks  or  cement  were  used 
are  illustrated  in  the  catalogue. 

Coal  Gates. — Catalogue  No.  37  of  the  Beaumont  Manu- 
facturing Company,  Philadelphia,  Pa.,  illustrates  and  de- 
scribes the  Beaumont  standard  types  of  gates  for  controlling 
the  flow  of  coal,  ashes,  coke,  etc.,  from  bins  and  pockets.  The 
purpose  of  the  catalogue  is  to  present  the  results  of  the 
company's  experience  in  designing  and  installing  gates  for 
varied  purposes  and  the  types  illustrated  in  the  catalogue 
have  been  adopted  as  standard. 

Insulating  Brick. — The  Armstrong  Cork  &  Insulation 
Company,  Pittsburgh,  Pa.,  has  published  a  four-page 
leaflet  which  describes  the  composition  of  Nonpareil  insulat- 
ing brick  for  furnaces  and  ovens,  and  cites  an  instance  in 
support  of  a  claim  that  Nonpareil  insulating  brick  will  save 
from  60  to  75  per  cent  of  the  heat  ordinarily  lost  by  conduc- 
tion and  radiation  and  makes  it  possible  to  attain  a  desired 
temperature  in  less  time  than  would  otherwise  be  required. 

Electrical  Measuring  Instruments. — The  Poten- 
tiometer System  of  Pyrometry  and  Temperature  Control  is 
the  title  of  a  60-page  catalogue  published  by  the  Leeds  & 
Northrup  Company,  Philadelphia,  Pa.,  to  describe  its  sys- 
tem of  pyrometry  and  temperature  control,  in  which  the  po- 
tentiometer method  is  employed  for  measuring  the  electro- 
motive force  of  thermocouples.  The  catalogue  contains  many 
illustrations,  and  other  electrical  measuring  instruments 
manufactured  by  the  Leeds  &  Northrup  Company  are  also 
described. 

Superhe.4ter  Unit  Maintenance.— This  is  the  title  of 
an  eight-page  pamphlet  issued  by  the  Locomotive  Superheater 
Company,  New  York,  describing  the  principles  pertaining 
to  the  care  and  operation  of  the  locomotive  which  prevent  the 
necessity  of  repairs  to  the  superheater  units.  Some  of  the 
matters  dealt  with  are  the  necessity  for  clean  flues,  the  effects 
of  high  water,  the  maintenance  of  the  damper  and  the  ball 
ends,  etc.  The  pamphlet  is  illustrated  with  a  number  of 
sketches  and  photographs  of  tools  that  are  especially  adapted 
to  the  work  of  repairing  and  maintaining,  superheater  units. 
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